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Car  Heating  : 

Sewall   Automatic  Coupling,   86* 

Vapor   System,    81* 
Car  Loading,  Ass.  of  T.  &  C.  A.  Officers,  567 
Car  Records  ; 

Ass.  of  T.  &  r.   A.   Officers,   567 

Betts'    System,    134* 
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•Car  Keplacer,  Buda,  142   (G.  N.  S.)- 
■Car  Service  : 

Accounting  Switching  Charges,  167t 
Am.  Ky.  Ass.,   ItJ 

Carding  Foreign  Cars,  B.  &  M.,  652' 
Demurrage  Report,  85 
Fast    Freight,    Can.    Pacific,    358* 
Penalty   Per   Diem   Forms,   18    (G.   N.   S.) 
Per  Diem   Kuies,  425t,   430,   454t,  470 
Per  Diem  Kule  ti,  516 
Kecords  &  Car   Loading,  567 
Kuies  In  Mississippi,  1    (G.  N.  S.). 
So.   Ky.   Time   I'ncliage   Freight,   398* 
Storage  Kates,  I.  C.  C,  37   (G.  N.  S.). 
Texas    Storage    Kates,    141    (G.    N.    S.). 
Car  Windows,    Sticky.    I2O4: 

Card  System  for  Eugineeriug  Information,  298* 
Cattie  Guard,   Cooli   Ali-Steel.    136    (G.   N.    S.). 
Central   of  Georgia,   Manibill   System,   509,   573+ 
Central   K.   K.  ot   New  Jersey  : 

Coaling    Station,    Elizabethport,    336* 
Concrete   Steel  Arch,   Newark,   310* 
Elizabethport   Shop   Notes,   58*,    182*,   184* 
Horse   Car,    408* 
T09l  Car,  15* 

Train   Loads,   105    (G.   N.   S.). 
Central   South  African  R.   K.   Cars,  330* 
Chandler   Planer,    450* 
Chesapeake  &  Ohio,  Annual  Report,  315* 
Chicago,  University  of,  K.  R.  Courses,  567 
Chicago  &  Alton  : 

Annual    Report,    428* 
Freight  Damage  Claims,  290t,  291t 
Gasolene    and    Kerosene   Distribution,    49    (G. 
N.    S.). 
Chicago  &  Eastern  Illinois  : 

Accident,   Glenwood,  III.,   167t,   179,   220 
Water    Filters,    180* 
Chicago  &  North  Western  : 
Annual    Report,   355* 
Block    Signaling,    191* 

Freight  Damage  Claims,  286,  290t,  297,  323 
Grease  Plant,  28* 
Locomotive   Valv^  Gear,   516* 
Milwaukee    Improvement,    90    (G    N.    S.). 
Rest  Rules,   636t 
■Chicago,  Burlington  &  Quincy  : 
Annual   Report,   571* 
Composite   Telephone   System,    332 
Fast  Run,  43   (G.  N.  S.). 
Monroe-Mexico  Branch,  594* 
"Seed   Special,"   652 
Chicago  Car  Heating  Co.,  Vapor  System,  81* 
Chicago,   Cincinnati  &  Louisville,  Merger,  167t 
Chicago  Great   Western  : 
Accident  Record,  591t 
Freight   House,   E.   Waterloo,   la.,   288* 
Kaw  River  Bridge,   195* 
Omaha  Freight  Terminal,   657* 
Winston  Tunnel   Relining,  168* 
■Chicago,   Indianapolis  &  Louisville : 
Cars,  Lengthened  Parlor,  25 
Paoli  Trestle,  149* 
Chicago,  Lake  Shore  &  Eastern,  50-Ton  Coke  Cars, 

258* 
•Chicago,  Milwaukee  &  St.  Paul : 
Annual   Report,   531* 
Composite  Telephone   System,   331 
Observation  Cars,  623* 
Koundhouse,    Galewood,    111.,    56* 
Chicago  Subway    (See  111.  Tunnel  Co.). 
Chicago  Tool  &  Supply  Co.  : 

Green   Pneumatic  Hammer,   11    (G.  N.   S.). 
Hayes  Electric  Drill,  11   (G.  N.  S.). 
China  : 

German  R.  R.  History,  195 
Chuck  for  Holding  Short  Test  Pieces,  164* 
Cincinnati,  Hamilton  &  Dayton,  Merger,  167t 
Cincinnati,    New    Orleans   &   Texas    Pacific,    Inter- 
locking,  Oakdale,   Tenn.,   414* 
■Cincinnati  Shaper  Co.,  Shaper,  648* 
Claims   (See  Damage  Claims). 
Clearance  Limits  on  American  Railroads,  2t,  6* 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis  : 
Annual  Report,   483 
Truck,  Cast  Steel  Passenger,  16* 
Coal   (See  Fuel)  : 
•Coal    Handling,     Rldgway    2-Belt    Conveyor,    91* 

(G.   N.   S.). 
Coaling  Station  : 

C.  R.  R.  of  N.   J.,  Elizabethport,  336* 
T.  H.  &  I.  R.  R.,  Effingham,  111.,  392* 
■Cohen's   Automatic  Train   Stop,  75    (G.   N.   S.). 
Colburn  Machine  Tool  Co.,  Boring  Mills,  160*  242* 
Colleges   (See  Names). 
Colorado  &  Southern,  Electrifying,  Denver-Boulder, 

121   (G.  N.  S.). 
Compressed  Air,  Sullivan  Compressor,  83* 
Concrete  : 

Bridge  Abutment,  U.  &  D.,  602* 
Bridge  Bed  Plates,  490 
Concrete   and   Concrete    Steel,   499.    523 
Cost  of  Concrete  Structures,   457 
Date  Tablet  Mould,  61*    (G.  N.  S.). 
For   Railroad   Work,   453t 
Forms  for  Concrete  Work,  142* 
Freight  House,   C.   Gt.   W.,   288* 
Tie  for  Concrete  Forms,  686* 
Wall  11  Years  Old,  626* 
■Concrete,   Reinforced  : 

Concrete  and  Concrete  Steel,   499,  523 
Double  Track  Arch,  N.  J.  Cent.,  310* 
Retaining  Walls,   676t* 
Roundhouse,  C,  M.  &  St.  P.,  56* 
Ties.   354t,   372*,   406|:t 
Connecticut  R.  R.  Commission.  Report.  674t 
Consolidated   Car   Heating   Co.,    Sewall   Automatic 

Coupling,    86* 
Conetruction,  Contract  Work  Records,  N.  Y.  Cent., 

171* 
Construction  Camps,  113   (G.  N.  S.). 
Conveyors,  Rldgway  2-Belt  System,  91   (G.  N.  S.). 
Cook    Cattle   Guard,    136    (G.    N.   S.). 
Couplers  : 

Air-Hose.   90    (G.   N.   S.). 
Buhoup   3-Stem,   3    (G.    N.    S.). 
Casting.  A  Bad,  4%* 
M.  C.  B.  Tests,  78* 
Standardization,  M.  C.  B.,  205t 


Couplers  (CoiitiniiciJ)  : 

Waggoner,    25* 

Westinghouse  Automatic  Air  and  Steam,  345* 
Coupling  Chains,  M.  C.  B.  Report,  69* 
Crane   (See  also  Hoist)  : 

Brown    Self-l'ropelled,   80* 

Engine   Houses,   401t 

Maris  6-Ton  Gantry,  184* 

Steel  Bridge  Travelers,  490,  503 

Westinghouse  Crane  Motor,  208*    (G.  N.  S.). 
Crossing    (See    Switch;    Grade). 
Curtis  Turbines,   447 
Cylinder  Clearance  &  Valve  Events,  666* 


Damage  Claims  and  Suits : 

Claim    Dept  Delays,    120J; 

Freight,   286,   290t,   2911-,   297,   323 

N.  \.  Cent.,  N.  Y.  Tunnel,  155   (G.  N.  S.). 

New   York    Courts,    12S    (G.    N.    S.). 

Texas,    120t 
Delaware  &  Hudson  : 

Accident  Record,  591t 

Train  Rules,  312 
Delaware,  Lackawanna  &  Western  : 

Disciplining   Telegraph   Operators,    25    (G.    N. 
S.). 

Bridge,  Erecting  with  a  Gin  Pole,  678* 

Ferry,  N.  Y.-Hoboken,  150   (G.  N.  S.). 

Shops,   Kingsland,   N.   J.,   136    (G.   N.   S.). 

Station,   Koseville   Av.,    Newark,   196* 

Surprise   Checking,   119t 
Delayage    (See  Car  Service). 
Demurrage  (See  Car  Service). 
Denver  &  Rio  Grande  : 

Accident,  Eden,  Colo.,  226t  242 

Annual   Report,  334* 
Derrick    (See   Crane). 
Despatching    (See  Train   Despatching). 
Detrick  &  Harvey  Machine  Co.  : 

Car  Box  Boring  Machine,  369* 

Horizontal  Boring  Machine,  306* 
Detroit    Southern,    Receivership,    146* 
•Diamond"   Steam  Flue  Blower,  209*    (G.   N.  S.). 
Dickey    Rail-Joint    Support,    143* 
Dickinson  Roundhouse  Appliances,  88* 
Discipline   (See  also  Employee)  ; 

257 

Block  System  and  Train  Crews,  675t 

K.   R.    Expansion   and    Improvements   Require 
Higher  Standards  of,   If 

Surprise  Checking,   119t,   179   (G.  N.  S.). 

Suspensions  and  Dismissals,   3t 

Telegraph    Operators,    D.,     L.   &  W.,     26    (G. 
N.  S.). 

Wabash,  Brown's,   1    (G.  N.  S.). 
Ditching    (See   Maintenance  of   Way). 
Division   Superintendent    (See  Superintendent). 
Docks    (See   Piers). 
Draft  Gear : 

Drop  Forged  Follower  Plate,  2*   (G.  N.  S.). 

Farlow,   ISO*    (G.  N.   S.). 

M.    C.    B.    Committee    Report,    72* 
Dreses    Machine   Tool    Co.,    Radial    Drill,    476* 
Duluth,    South    Shore   &  Atlantic,    Passenger   Sta- 
tions,  583* 
Dynamometer,  Twist  Drill,  630* 


Earnings    Railroad  (See  also  Corporate  Names)  : 

Analysis  of  Passenger,   311 

Earning  Value   of   Improvements,   589t 

Monthly  Returns  ;  May,  1904,  90t ;  June,  1904, 
227t ;  July,  1904.  292t ;  August.  1904, 
402t;   Sept.,  1904,  507t;  Oct.,  1904,  590t 

Outlook,   426t 

P.   R.   R.,   Aug.-Oct.,   1904,   610t 

Study  in  Receiverships,  206t 
Education  . 

University  of  Chicago,  R.  R.  Courses,  567 

Wharton   School  R.  R.  Courses,  386,  427;- 
Electric   Railroads    (See    also    Electric     Traction; 
Electrified    Steam)  : 

Accidents  in  Gt.  Britain,  129   (G.  N.  S.). 

Berlin-Hamburg  Project,  314t 

Future  of  Interurban  Roads,  290t,  304 

Germany,   Costs  and  Profits,   223 

Grade  Crossing  Accidents,  314t,  315t 

New  Haven  Purchases,  1651,  187t 

N.  Y.  Cent.  Control  of,  165t,  249t 

Parlor  BufEet  Car,  A.  E.  &  C,  325* 

Reaction  in  Electric  Railways,  654t 

Stansstad-Engelberg.  442* 

Steam-Electric  Understudy,  481t 

Third  Rail  Location,  M.  C.  B.,  70* 
Electric   Storage  Battery  Co.,  Signal  &  Track  Cir- 
cuit Batteries,   548 
Electric   Traction    (See    also    Electric    Railroads; 
Electrified   Steam)  : 

Alternating  Current,  243.  474,  164  (G.  N.  S.). 

Ganz  3-Phase   System,   388* 

Problems  of  Heavy,  613,  654 

Prussian  Trackless  Car  Line,  10  (G.  N.  S.). 

Single  Phase  In   Europe,   215 

Single  Phase  Motors,  269t,  275* 

Single  Phase,  Sweden.  81   (G.  N.  S.). 

Superseding  Steam,  402t,  414,   445,  450 

Third  Rail  Heating  System,  261 

Three-Phase  A.  C.  System,  474 
Electricity,   Incandescent   Lamp    Socket   Ring,    135 

(G.  N.   S.). 
Electrified  Steam  Railroads  : 

Application  of  Electricity  to  Steam  R.  Rs., 
402t.    414,    445,   450 

Colorado  &  Southern.  121   (G.  N.  S.). 

England,  68   (G.  N.  S.). 

Lancashire  &  Yorkshire,  TraflSc  Features,  170* 

London  Underground.  141    (G.  N.  S.). 

Long  Island  R.  R.,  507,  150   (G.  N.  S.). 

N.  Y.  Central  Plans,  249t 

N.  Y.    N.  H.  &  H.,  Harlem  Branch.  2901.  309 

N.   y!,   N.   H.   &  H.,    Nantasket    Beach     Line. 
378t 
Employee   fSee  also  Train  Rules')  : 

Clear  Headod  Enginemen.  164   (G.  N.  S.). 

Discipline    (See   Discipline). 

Engine    House   Foreman,    121 


Employee  (Continued)  : 

Erie   Employment  Bureau,   688 
Examination   Kecords,   G88 

Eyesight,   Chronic  Myopia,   141 

Eyesight  Testing  Charts,  142   (G.  N.  S.). 

Fireman  as  a  Factor  in  Locomotive  Perform- 
ance, 434 

Graft  on  the  Railroad,   129    (G.  N.  S.). 

Hour    Regulations,    Europe,   607 

Hours  &  Examination,  Pres.  Roosevelt,  610t 

N.   Y.  8-Hour  Law,  172   (G.  N.   S.). 

Overtime  of   Freight  Trainmen,  431 

P.  R.   R.   Freight  Crews,  49    (G.  N.  S.). 

Physical    Examinations,    453t 

Rest   Rules,   C.   &   N.   W.,   636t 

Texas  16-Hour  Law.  68   (G.  N.  S.). 

Time   Guide   for   Passenger   Trainmen,   M.   C, 
61    (G.   N.   S.). 

Training  Firemen,   105   (G.   N.   S.). 

Unions   vs.    Individual   Progress,    289t,    316tt, 
3561,   429t 

Vision  of  Enginemen  &  Firemen,  585 

Young  Runners  for  Fast  Trains,  569t 
Employer,   Liability,   Pres.   Roosevelt,  627 
Engine    (See  also  Locomotive)  : 

Curtis  Turbines,   447 

Lidgerwood    Hoisting,    106    (G.    N.    S.). 

Small  Vertical,  173*    (G.  N.  S.). 

Steam   Turbine   Situation,   205t 

Turbines.  Am.  St.  Ry.  Ass.,  478 
Engineman   (See  Employee). 
Engine  House  : 

Best   Forms  of  Construction,   492 

C,   M.  &  St.  P.,  Galewood,  111.,  5(3* 

Cranes,   401t 

Dickinson  Smoke-Jacks  &  Cranes,  88* 

Doors   and   Fittings,   491 

Foreman's   Work,    121 

Term  Ass.  of   St.   L.,   144* 

Weak   Spots   in   Operation,   115  ^ 

England  (See  also  Great  Britain;  London)  : 

Electrifying  Steam  R.  Rs.,  68    (G.  N.   S.). 

Engineering    Standard   Committee,   68    (G.    N. 
S.),   313t   333t,    371 

Manchester   Ship   Canal,   38    (G.  N.   S.). 

Newport   Suspension   Ferry,   274* 
Erie  : 

Accident,  Midvale,  N.  J.,  146t  171   (G.  N.  S.). 

Annual   Report,  454* 

Composite  Telephone  System,  332 

Employment  Bureau.  688 

Ferryboat  Tuxedo,  165   (G.  N.  S.). 

Jersey  City  Terminal,  89  (G.  N.  S.). 

Locomotive  Repairs,   270t 
Espen-Lucas    Machine    Works,    Horizontal    Drilling 

&  Boring  Machine.   262* 
Exposition    (See   St,    Louis   Exposition). 
Excavator    (See   Dredge). 
Exports  and  Imports  : 

Grain  Export  Situation.   225t,  59   (G.  N.  S.). 

Iron  &  Steel,  106   (G.  N.  S.). 

July,   1904.  75   (G.  N.  S.). 
Exposition  (See  St.  Louis  Exposition). 


Factory  Buildings,  Wood  and  Steel,  437* 
Fan,  Am.  Blower  Co.,  68*    (G.   N.   S.). 
Farlow  Draft  Gear,  180*   (G.  N.  S.). 
Fast  and  Long  Runs   (See  also  Train,  Fast;  Loco- 
motive Performance)  : 

Atlantic   City   R.   R.,   219 

C,    B.   &  Q.,  43    (G.   N.   S.). 

Great  Western  of  Eng.,  337* 

Pennsylvania  R.  R.,  155   (G.  N.  S.).  , 

Fay   (J.  A.)   &  Egan  :  ' 

Floorer,  181*    (G.  N.  SJ. 

Mortiser,  114*    (G.  N.  S.). 

Scroll  Saw,  82   (G.  N.  S.). 

Timber  Dresser,   128    (G.   N.   S.). 
Ferry  : 

D.,  L.  &  W.,  N.  Y.-Hoboken,  150  (G,  N.  S.). 

Erie   "Tuxedo,"   165    (G.   N.   S.). 

Nantes    Suspension,    274* 

Newport    (Eng.)    Suspension,   274* 

N.  Y.   Ferry  Transportation,  650 
Finance  : 

Earning   Value   of   Improvements.    589t 

Estimating  Value  of  R,   R.  Property,  289t 

Franchise  in  Capitalization,  269t 

Growth  of  R.   R.   Bonding,   590t 

Municipal  Aid   in  Mass.,    166t 

Mutations  of  B.   R.   Investment,   334t 

R.   R.    Control   by   Wall   St.   Bankers,    75    (G. 
N.    S.). 

Retrenchment    Policy,    119t    227t 

Steam-Electric  Understudy,   481t 

Study  in  R.  R.  Receiverships,  206t 
Fire  Boxes.  M.   M.  Ass,,   132 
Fireman    (See   also    Employee)  : 

Automatic   Stokers  vs.,   M.   M..   109,   133,   436 
Fitchburg  Machine  Works,  Shaper,  648* 
Flange    (See  Wheel ) . 
Flather  (Mark)   Planer  Co.,  Rail  Drilling  Machine, 

564* 
Flue    Rattler.    182* 
Follower  Plate.  2*   (G.  N.  S.). 
Foote   Burt  &   Co.  : 

Independent   Feed  Drill.   607* 

Loco.   Frame  Drill.   586* 

Mud-Ring  &  Flue  Sheet  Drill,  607* 
Forestry    (See  Timber). 

Forge,    Sturtevant    Portable,    172*     (G.    X.    S.). 
Fosdlck   Machine  Tool   Co.  : 

Horizontal  Drilling  &  Boring  Machine,  .262* 

Radial  Drill,   444* 
France : 

American  Locomotives,  529t 

Compound   Locos,    in,   253 

Locomotive     Practice,    417 

Locomotive   Tests,   485,    529t,    542 

Nantes   Suspension  Ferry,  274* 

Railroad    Fuel,    79 

Shipbuilding,    LSGt 
Freight : 

Can.   Pae.   Fast  Freight,   356* 

Fast  &  Slow,  Cost.   5TI)* 

Handling  Freight  Safely,  286,  200t,  291t,  297, 
323 
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Freight  {Continued)  : 

Manibill  System.  509,  573t 

Time  I'ackage,  So.  Ky.,  39S* 

Tropical    Fruit   Traffic,    213* 
Freight  House : 

B.  &  O.,  Chicago,  302* 

C.  Gt.  W.,  E.  Waterloo,  la.,  2S8* 
Doors  and  Fittings,  491 

Ix)ng   Cars,   L.   i   Y.    (Eng.),   544* 
Freight  Kates  (See  also  Interstate  Commerce  Com- 
mission) : 

England  i  U.  S..  193   (G.  N.  S.). 

L'nited    States,    440 
Freight  Yards   iSee  Yards  and  Terminals). 
Friestedt  Steel  Sheet  Piling,   632* 
Front  Ends.  Care  of,  M.  M.,  131 
Fruit  Despatch  Co.,  213* 
Fuel : 

Coal   Briquettes.   France,    3S    (G.   N.   S.). 

Coal     Sampling,     Analyses     and    Preparation, 
27S 

Coal,   Worlds   Production,   107    (G.   N.   S.). 

Economy   of,   27 

French   Railroads,   79 

Gasolene  and  Kerosene  Distribution,   C.  &  A., 
49  (G.  N.  S.). 

Illinois  Coals,  53  (G.  N.  S.). 

Loco.    Coal    Consumption,    M.    M.,    130,    136, 
624* 

Oil  Burning  Furnaces,  396* 

Oil  for  Shop  Furnaces,  378t 
Fuel  Economizer,  Sturtevant,  224* 
Furnace,    Steele-Harvey   Metal   Melting,   14* 


Ganz  &  Co.  : 

Kail  Auto-Car,   296*.   81    (G.   N.   S.),   149    (G. 
N.   S.). 

Three    Phase    System,    388* 
General  Electric  Co. : 

N    Y.  Central  Electric  Locos.,  121    (G.  N.  S.), 
'5491,  552* 

Single  Phase  A.  C.  Motor,   275* 
General  Railway   Signal  Co.,  Orders,  193  (G.  N.  S.). 
Germany  : 

Berlin-Hamburg  Elec.   R.   R.   Project,   314t 

Electric   Railways,    223 

German  K.   K.   Union   in  1902,  29it 

Government    Ownership,    272t 

Locomotive  Building.   367 

Locomotive  Tests,  269t 

Prussian  State  R.  R.  Earnings,  211 

Railroads  and  K.  R.  Traffic,  53   (G.  N.  S.). 

R.  K.   Union,   Convention,   564 

Saxon  State  R.  Ks.  Pass.  Traffic,   219 

Speed    Tests.    10    (G.    N.    S.),    227,    ^3o,    172 
(G.  N.  S.). 

"Trackless   Railroad,"    10    (G.    N.   S.). 
Glsholt  Machine  Co.  : 

Boring   Mill,    127* 

Drilling  &  Boring  Machine.   478* 
G.  L.  H.  Guard  Rail  Brace,  204* 
Gould  &  Eberhardt : 

Shaper,  670* 

Upright  Drill,  522* 
Government   Ownership : 

Italy,    187,t    550t 

Prussian   Diet  Discussions,   272t 

Street  Railways  in  U.  S.,  117t 
Grade  Crossings : 

Brooklyn,  N.  Y.,  53   (G.  N.  S.). 

Mass.    &   Conn.    Laws,    166t 

N.    Y.    Law,   89t    166t 

Trollev    Collisions,    314t 

Watchmen  or  Automatic  Bells?  401t 
Graft  on   the   Railroad,   129    (G.  N   S.). 
'Jrand  Rapids  &  Indiana,  Passenger  Stations,  682* 
Grand  Trunk  : 

Accident,   Eastwood,   Ont.,    155    (G.   N.   S.). 

Accident,  Richmond,  Que.,  81   (G.  N.  S.),  378t 

Accident,     St.    Clair    Tunnel,    451,    135     (G. 
N.  S.). 

Electric   Road  Bought,   17    (G.   N.   S.). 
Grand  Trunk  Pacific,   580* 
Grate  : 

Air    Spaces,    M.    M.,    131 

Bltummous  Coal,  M.  M..   114*,   130 

Heating  Surfaces  and,  M.  M.,  137 
<^;ray's  Telautograph.  3.'j5 
<;rease    (See   Lubrication). 
Great  Britain   (See  also  England;  London)  : 

Accidents  on  Electric  Roads,  129   (G.  N.  S.). 

Rail  Motor  Cars,  609t.  180   (G.  N.  S.). 

Railroad  Accidents,  609t 

R.  R.  Accidents  in  1903,  2t 

R.   K.   Accidents,   1904,   83    (G.   N.   S.). 

Railroad   (Jazette,   British   Edition,    If 

Railroads    In    1903,   OOt 

Subway  Safety  Regulations,  89t,  91 
Great  Northern  : 

Annual    Report,    592* 

Columbia  Falls  North  Line,  339* 

Seattle  Terminal   Improvements,   510* 

Seattle  Tunnel,  534* 
Great  Western,  England : 

Loco.   Testing   Plant,   14 

Long  Run  Without  a  Stop,  337* 

Motor  Car  Service,  26   <G.   N.   S.),  53    (G.   N. 
S.j.  :'A'.K  (;.-,;->+,  669 
Green  Pneumatic  Hammer,  11    (G.  X.  S.). 

H 

Haberkom  Valve  Gear,  493*.  190   (G.   N.   S.). 

Haiti,   Proposed  Railroad,   135'  (G.  N.  S.). 

Hall    Signal    Co.,    Contracts,    17    (G.    N.    S.),    32 

(6.    N.   S.). 
Hamilton's    Adjustable    Filler    Block    for    Guard 

Ralls,   352* 
Hamilton  Machine  Tool   Co.  : 
Upright    Drill,    522* 
Radial  Drill,  496* 


Hancock   Inspirator  Co. : 

Inspirator,  84* 

Valve,  207*    (G.  N.  S.). 
Hannoversche    Maschinenbau     Aktien-Gesellschaft, 

Loco,  for  Prussian   State  Rys.,  40* 
Hansel's    Pipe    Carriers,    26S* 

Harrington   ^Edwin)   Sou  &  Co.,  Boring  Mill,  242* 
Haves   Electric  Drill,   11    (G.  N.   S.). 
Headlight,   Ked   Vertical   Rays,   127    (G.   N.   S.). 
Headson  I'ipe  Wrench  and  Cutter,  332* 
Heating   (See  Car  Heating). 
Hendey   Machine   Co.,   Shaper,   629* 
Herman's  Electric  Semaphore,  116* 
Hicks   (F.  M.)   &  Co.,  Private  Car,  82   (G.  N.  S.). 
Hisey  Electric  Drill,   191*    (G.   N.  S.). 
Hocking   \  alley   Passenger   Locomotive  Test,   620* 
Hoefer  Mfg.  Co.  : 

Upright    Drill,    564* 

Vertical    Boring    Machine,    346* 
Hoist,  Niles  Electric  Traveling,  504* 
Hoisting  Engine    (See  Engine). 
Hoover  Metal  K.   R.   Tie,   143* 
Hospital  DeijartmentSj  635t 
Hydraulic   (See  Machine  Tools). 


Ideal  Water  Purifier,   201*    (G.   N.   S.). 
Illinois  Central  ; 

Annual   Report,   403* 

Block  Signals,  17    (G.  N.  S.),  32   (G.  N.  S.). 

Maintenance   Expenses,   10-Yrs.,  427t 

Suburban  Cars,  589t,  604 
Illinois  Tunnel  Co.  : 

(,'ars,  63* 

Notes,  164   (G.  N.  S.). 
Imports    (See   Exports  &   Imports). 
Industrial    Water    Co.  :    Re-Agent   Feeding   Device, 

141* 
Ingersoll-Sergeant  Drill  Co.,  Air  Hose  Coupler,  90 

(G.  N.  S.). 
Insets : 

Long  Island  Terminal,  Aug.  12,  1904. 

N.   Y.   Subway,  Sept.   16,  1904. 
Inspection    (See  Discipline). 
Inspirator,    Hancock,   84* 
Interborough  Rapid  Transit  Co. : 

Early  Transportation  in  N.  Y.,  333t.  338 

Rapid   Transit  Proposals,  163    (G.   N.   S.). 

Steel  Subway  Cars,  382* 

Subway  History  and  Physical  Aspects,  333t, 
339*    (Inset). 

Subway   Opening,   482t 

Subway  Operation,  506t 

Subway   Power  Equipment,  344,  429 

Subway    Safety  Devices,   343 

Subway   Signals,   410* 

Subway  Traffic  Features,  333t,  341* 

Wages    of    Subway    Motormen,    313t,    90     (G. 
K  S.). 
Interlocking   (See  Signals,  Interlocking). 
International  Engineering  Congress,  377t,  449,  465 
International  Railway  Congress  : 

Delegates,  191   (G.  N.   S.). 

Exhibit  of  R.  R.  Appliances,  354t,  98  (G.  N. 
S.),    515,   645*,   656. 

Officers,   235* 

Permanent   Way,  Report,   642,  662 

Program,  671 

Interstate  Commerce  Commission  : 

Accident  Bulletins ;  No.  11,  207t,  216 ;  No. 
12,    12S    (G.    N.    S.),   498 

.\ccident  Statistics,  (j90 

Annual  Report,  658 

Banana  Rates,  44    (G.  N.   S.). 

Cattle  Kates,  43    (G.   N.   S.). 

Citrus  Fruit  Routing,  97   (G.  N.  S.). 

Closing  Freight  Houses  Early,  121   (G.  N.  S.). 

Coal   Kates,    43    (G.    N.    S.). 

Economics  vs.  Legislation,  145t 

Estimating  Value  of  K.   R.  Property,  289t 

Georgia  Peach   Kate,   10    (G.   N.   S.). 

Have  Freight  Rates  Advanced,  250t,  253 
■      M.   C.   B.    Ass.   and,   64 

Michigan  Fruit  Traffic,  249t,  252 

Mobile  &  Ohio  Kates,  43   (G.  N.  S.). 

Private  Car  Abuses,  121  (G.  N.  S.),  454t,  127 
(G.   N.   S.),  509t 

Rate  Making  Powers,  610t,  627,  633t,  636t, 
653t,   673f 

Rebates,   156    (G.   N.   S.),   631 

Report  to  June  30,   1903,   147t,   185t 

Shippers'  Railroads,   156    (G.  N.   S.),   631 

Statistics    Misleading,    185t 

Storage  Rates,  37    (G.  N.   S.). 

Sugar  Rates,  S.  P.  &  U.  P.,  171   (G.  N.  S.). 

Uniform  Bill  of  Lading,  171   (G.   N.   S.),  635t 
Interurban   Roads    (See  Electric  R.  Ks.). 
Investment  (See  Finance). 
Iron  and   Steel : 

Alloy   Steels,  49 

Brittle  Steel  Tests,  172 

Brittleness  in  Structural   Steel,  368 

Exports  &  Imports,   106   (G.   N.   S.). 

Improved  Tool    Steel,   133,   139 

Making  High-Speed  Tools,  91    (G.  N.  8.). 

Open  Hearth  Steel  Production,  108  (G.  ^.  S.). 

Ore  Production  in  U.   S.,  68   (G.   N.   S.). 

Permanence    of    Structural    Steel,    334t 

Pig  Iron  Feasts  and  Famines,  151 

Pig  Iron  Production:  May,  2  (G.  N.  S.)  : 
June,  184;  July,  61  (G.  N.  S.)  ;  Sept.,  127 
(G.  N.  S.)  ;  Oct..  155   (G.  N.  S.). 

Pig  Iron  Statistics,  Am.  I.  &  S.  Ass.,  207t. 
208 

Preservative  Coatings,   374 

Specifications  for   Structural   Steel,  325 

Standardizing  Specifications,  272*,   371 

Staybolt  Iron,   84 

Steel   P'rame  Factories,  437* 


iron  and  .Steel  (Continued)  : 

Structural   Steel   Fractures   under  Alternating 
Stresses,   451 

Wrought  Steel  Impact  Tests,  651 
Irrigation.  C.  P.  in  Alberta,  37    (G.  N.  S.). 
Italy    Gov't  K.   K.   Leases,  187t,   550t 


Jack,  Buckeye,  61*   (G.  N.  S.),  76*    (G.  X.  S.). 
Japan,  German  Locos.,  68   (G.  N.  S.). 
Jeauesville  iron  Works'  Shops,  190*,  (G.  N.  S.). 
Johns-Manville     Co.,     Incandescent    Lamp     Socket 
King,   135    (G.  N.   S.). 

K 

Kelly  Shaper,  691* 

Keystone  iilue  Printing  Machine,  199*    (G.  N.  S.). 

Knecht  Bros.  Co.,   Sensitive  Drill,  564* 


Labor   (See  Trade  Unions). 

Lake   Shore   &  Michigan   Southern : 

Block   Signals,   17    (G.    N.   S.),   32   (G.   N.   S.). 

Locomotive,    Prairie    Type,    600* 

Record  Freight   Haul.   75    (G.   N.   S.),    83    (G. 
N.   S.),   107    (G.   N.   S.). 
Lancashire  &  Yorkshire : 

Long   Cars   in   Freight  Houses,   544* 

Traffic   Features,   170* 
Legislation  : 

Block  Signals,  155  (G.  N.  S.),  610t,  627,  633t, 
653t,    65bt.    674t,    690 

Economic   Limits,    i45t 

Employers'    Liability,    627 

R.   R.,    in    Mass.,    166t 

Rate  Making,  6101,  627,  633t,  636t,  653t,  673t 
Lehigh  Valley  : 

Annual   Report,  380* 

Composite    Telephone   System,   331 
Lidgerwood   Mfg.   Co.,   Boom   Swinging  Gear,   106* 

(G.    N.    S.J. 
Location    (See  Surveying). 
Lockouts    (See   Strikes). 

Locomotive : 

"Aerolite,"   N.   E.   of  Eng.,   300* 

American   Locomotives,   434 

American   Locos,   in  France,   529t 

American  Type,  Passing  of,   402t 

Atlantic,  4-Cyl.  Bal.  Comp.,  Prussian  State- 
Railways,  40* 

Atlantic,  4-Cyl.  Comp.   Bavaria,  466* 

Atlantic,    So.   Pac,  386* 

Coal  Consumption   (See  Fuel). 

Compound,   Cole,   593t,  639t 

Compounds,   4-Cyl.   Bal.,   434 

Compounds,  4-Cyl.  Bal.  Bavaria,  466* 

Compound.  4-Cyl.  Bal.,  New  Haven,  582* 

Comp.,  4-Cyl.  Bal.  Prussian  State  Railways, 
40* 

Compounds   in   Bavaria,   466* 

Compounds  in   France.   253 

Comp.,   Tan.,  Paris  Belt,   512* 

Consolidation,    So.   Pac,   386* 

Consolidation,  Superheated,  C.  P.,  608* 

Cylinder   (See  Cylinder). 

Double  End,  Cent.  S.  A.  R.  Rs.,  121* 

Eight-Wheel,  London  and  N.  W.,  54* 

Electric,  N.  Y.  Central,  121  (G.  N.  S.),  549t, 
552* 

Electric,   Paris-Orleans,   419* 

Four-Cylinder  Bal.  Comp.,  434 

Four-Cyl.  Bal.  Comp.,  Cole,  593t,  639t 

Four-Cyl.  Bal.  Comp.,  New  Haven,   582* 

Pour-Cyl.  Bal.  Comp.,  Prussian  State  Rail- 
ways,  40* 

Four-Cyl.    Comps.,   Bavaria,   466* 

French   Practice,  417 

Front  End   (See  Front  End). 

Grate   (See  Grate).  _    ,,„^ 

Heating  Surface  and  Boiler  Power,  48,  1481- 

Heating   Surface  Value,   37t,   42* 

Inside   Cylinders,    204 

Japan's   Imports  of,  68   (G.   N.   S.). 

Lubricating,   Grease  vs.   Oil,    131,   353t 

Oil  Burners,   So.   Pac,  386* 

Old  High-Speed,  29*  „^    ,„„ 

Operation  of  Large.  M.  M.  Ass.,  130,  138 

Output  in  1904    (U.  S.),   653t 

Pacific,  Cent.  So.  Af.  R.  Rs.,  121* 

Pacific,   So.  Pac,  386* 

Painting,   M.   M.,   133,   140 

Pooling,  M.  M..   136 

Prairie,   L.   S.   &  M.  S.,  600* 

Rebuilding,  P.   &  R.,  46* 

Repairs  by   Contract,   270t 

Reverse  Mechanism,  M.  M.,   131,   147i 

Rock  Island  Committee  Report,  687 

St.   Louis  Exposition.  481t,  646* 

Staybolts    (See   Staybolts). 

Stokers   (See  Stokers). 

Superheated   Cons.,   C.    P..   608* 

Switching,   6-Wheel,    So.   Pac,   386* 

Tan.   Comp.,   Paris  Belt,   512* 

Ten-Wheel,   Comp..   New   Haven,   582* 

Ten-Wheel,    Paris    Belt,    512* 

Ten-Wheel,   Victoria  Gov't  Rys.,   203* 

Testing   (See  Tests). 

Valve  (See  Valve  &  Valve  Gear). 

Locomotive,  Freight :  „^^, 

Can.    Pac,    Superheated   Cons.,    608* 
Central  So    African  R.  Rs.,  121* 
Missouri   Pacific  Types.   326* 
Rock  Island  Committee  Report,  687 
So    Pac,   Consolidation,   386 
Types  In  the  U.  S.,  434 
Victoria  Gov't  Rys.,  10-Wheel,  203* 
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Locomotive,    Passenger  : 

Bavaiian    St.    K.    Ks.,    Atlantic   &   Ten-Wheel, 

London  &  N.  W.,   8-Wheel,   54* 

Missouri    Pacific   Types,   326* 

M.   Y.  Cential  Electiic,  121    (G.   N.   S.),  549t, 
552* 

N.   Y.,  N.   H.  &  H.,  Ten-Wheel,   582* 

Paris   Belt  K.   R.,   10-Wheel,  512* 

Prussian  State  Kys.,   Atlantic,  40* 

Kocli  Island  Committee  Report,  C87 

So.    I'ac.    Atlantic   Tvpe,   38G* 

So.   Pac,  Pacific  Type,  386* 

Victoria   Gov't  Kys.,    lO-Wheel,   203* 
Locomotive   Boiler  : 

Copper.  Tubes,   152* 

Design,    JI.    M.,   109*,   133 

Kxplosion   in   Paris,   295 

Leaky   Fhies.   132 

Modern    Design,    434 

Steam  Flue  Blower,  209*   (G.  N.  S.). 

Value  of  Heating  Surface,  37t,   42* 

Water  Changing,    P.   &  L.   E.,   472* 

Whitney  Boiler  Tube,  85* 
Locomotive  Building  in  U.  S.  in  1904,  6.j3t 
Locomotive   Frame  ; 

American   Designs,   43C 

M.    M.   Ass.   Report,   113,   133 
Locomotive  Performance   (See  also  Fast  and  Long 
Runs)  : 

Fireman  as  a  Factor,  434 

Lalie    Shore  Record   Haul,    75    (G.   N.    S.),   83 
(G.    N.    S.),    107    (G.    N.    S.). 
Locomotive  Rating : 

Economy  in  Moderate  Loads,   165   (G.   N.   S.). 

Overloading,   31    (G.   N.   S.). 

Switch   Engines,    130,   140 
Locomotive   Superheater,   ".Schenectady,"   292* 
Lodge  &  Shipley,  Axle  Lathe,  45* 
London   (See  also  Great  Britain;  England)  : 

Tunneling  by   Shield,   344* 

Underground    R.    R.    Electrification,     141    (G. 
N.  S.). 
London   &    North-Western    Loco.,    8-Wheel    Passen- 
ger,  54* 
London   &   South-Western  : 

Draining  and  Steadying  Slips,  317* 

Premium   Track   Inspection,   174* 

Rail  Motor  Car  Service,  392 

Small   Station   Foot  Bridge,  480* 
Long  Island   R.   R.  : 

Annual  Report,  611* 

Electrification  Plans,  507,  150   (G.  N.   S.). 

Grade  Crossings,  53    (G.   N.   S.). 

Terminal,    Long    Id.    City,    228*    (Inset),    155 
(G.  N.   S.). 
Louisiana    Purchase     Exposition    (See     St.     Louis 

Expos.). 
Louisville  &  Nashville  : 

Annual   Report,    427* 

Freight   Damage   Claims,    291t 
Louisville    Car    Wheel    and    Railway     Supply     Co., 

Cast-iron   Wheel,   22* 
Lovibond   Tintometer,   135* 
"Lubria,"   181    (G.   N.   S.). 
Lubrication  : 

Grease  Plant,   C.  &  N.  W.,  28* 

Grease  vs.  Oil  for  Locos.,  131.  353t 

Machine  Tools,   "Lubria,"  181   (G.  N.   S.). 

Michigan  BuU's-Eye  Lubricator,  11   (G.  N.  S. ). 

Nathan  Bull's-Eye  Lubricator.   26    (G.   N.   S.). 

Side   Rods  and   Driving-Box   Bearings,  M.   M., 
131 
Lucas    Machine   Tool    Co.,    Horizontal    Boring   Ma- 
chine,   346* 
Lumber  (See  Timber;  also  Ties). 


M 

McConway  &  Torley  Co.,  Buhoup  3-Stem  Coupler, 

3    (G.   N.   S.). 
Machine  Tools   (See  also  Pneumatic;  Wood  Work- 
ing) : 

Axle   Lathes,   26*,   45*,   126* 

Boring  Mills,  127*,  160*,  176*,  198*,  221*. 
242* 

Brake  Lever  Drill,  606* 

Car    Box    Boring    Machines,    306*,    369* 

Chain   Mortising  Machine,   36* 

Cylinder  Boring  Machines,  369* 

Flue  Sheet  Drill,  606* 

Horizontal  Drilling  &  Boring  Machines,  262*, 
285*,   306*,   346*,   478* 

Independent    Feed    Drill,    607* 

Loco   Frame   Drills,   586*,   628* 

Loco.    Rod    Boring   Machines,    322* 

Lubricant,   "Lubria,"    181    (G.   N.    S.). 

Motor  Tests,   M.  M..   107 

Mud  Ring  Drill,   586*,   606* 

Planer,    Chandler,    450* 

Radial    Drills,    422*,    444*,    476*.    496* 

Rail    Drilling    Machines,    395*,    565* 

Railroad  Shop  Tools,  26*,  45*,  94*,  126*, 
146t,  160*,  176*,  198*,  221*.  242*.  262*, 
285*,  306*,  322*,  346*,  369*,  395*,  422*, 
444*,  476*,  496*,  522*,  546*.  564*,  586*, 
606*,  628*.   648*,  670*,   674t,  691* 

Shapers    629*,   648*.  670*,   691* 

Stavbolt  Drilling  Machine,  328* 

Tool    Steel.    133,    139*,    91    (G.    N.    S.). 

Twist   Drill  Dynamometer,  630* 

Upright    Drills,.  522*.    546*.    564* 

Vertical    Boring   Machine,    346* 

Wheel   Lathes.    94*.    126* 

Wheel   Presses,    160* 
Mail  : 

Automobiles   in  Denmark,   59    (G.   N.   S. ). 

Railway  Mail   Service.  Annual  Report.   655t 
Maine    Central.    Shops,     Thompson's    Pt.,    Me.,   81 

(G-  N.  S.).  ,        „      „ 

Maintenance  of  Wav   (See  also  Am.  Ry.  Eng.  and 
M.  of  W.  Asso.)  : 

Concrete  Retaining  Walls.  676t* 

Creeping   Rails,    320*,   587 

Curves  for  Cross-Overs,  457* 

Ditching  Cuts  and  Widening  Embankments, 
468* 

Draining   and   Steadying   Slips,   317* 

Permanent  Way,  I.  R.  C,  642,  662 

Rail  Fastenings,  406 


Maintenance  of  Way   {Continued)  : 

Surface,    Line   &   Gage,   566 

Tie   Spacing  and  Rail  Braces,   37t 

Track  Inspection,  165t  174 
Manibill,    509,    573t 
Maris  6-Ton  Gantry  Crane,  184* 
Masonry   (See  Concrete). 

Massachusetts,    Franchise    in    Capitalization,    269t 
Massachusetts  Electric  Companies,  654t 
Mass.   R.   R.   Commission,   Steam  R.  R.  Law  Com- 
pilation,   165t 
Master  Car  Builders'  Association  : 

Committees,    1905,    308 

Convention,    25,    96 

Convention  Exhibits,   79,  101 

Coupler    Standardization,    205t 

Drop   Testing   Machine,    528* 

Interstate   C.   C.   and,   64 

Reports,  68* 
Merrill-Stevens  Co.,   Cook   Cattle   Guard,    136    (G. 

N.    S.). 
Mexican    Central,     Aguas    Calientes    Shops,     128* 

217*,    236*,    254* 
Mexico ; 

Railroad  Freight,  142  (G.  N.  S.). 

Tehuantepec    Route,    145t,    155* 
Michigan  Bulls-Eye  Lubricator,  11    (G.  N.  S.). 
Michigan   Central : 

Fruit  Rates,   I.  C.  C,   252 

Trainmen's  Time  Guide,  61   (G.  N.  S.). 
Middletown  Car  Works,  Coal  Car,  Bulah  Coal  Co., 

178* 
Midland  Railway,   Diamond  Jubilee,   120+ 
Missouri,  Kansas  &  Texas,  Annual  Report,  405 
Missouri   Pacific  : 

Accident,    Warrensburg,   Mo.,   451 

Farmers'     Instruction    Car,    121     (G.    N.    S.), 
135    (G.   N.   S.). 

Growth  of  the  System,  188*.  264*.  326,  438* 

Kaw  River  Bridge,  195* 
Monarch    Engineering   and   Mfg.   Co.,    Metal   Melt- 
ing Furnace,  14* 
Morrison  Automatic  Air-Brake  Safety  Valve,  174* 
Motor   (See  also  Electric  Traction)  : 

Tests  of  Variable  Speed,  107 

Westinghouse  Crane  Motor,  208*    (G.   N.   S.). 
Motor  Car  : 

Automobiles  as  Mail  Carriers,  59    (G.  N.  S.). 

Automobiles  as  R.  R.  Feeders,   399 

h  ield  of,  37t 

Ganz,   81    (G.   N.   S.),    296*,   149    (G.   N.   S.). 

Gt.  Britain,  609t,  180   (G.  N.  S.). 

Gt.  W.,   (Eng.),  26   (G.  N.  S.),  53  (G.  N.  S.), 
349,   655t,   669 

London   &   S.    W.,   392 

Paris-Orleans,   419* 

Rock  Island,  688 
Mueller  Machine  Tool  Co.,  Radial  Drill,  422* 
Municipal  Met.  Ry.  of  Paris,  557* 
Municipal    Ownership     (See     Government     Owner- 
ship). 
Museum,  Permanent  R.  R.,  550t 


N 

Natal,   Railroads,   692 

Nathan  Bull's-Eye  Lubricator,  26    (G.   N.   S.). 

National    Association    of    Car    Service    Managers, 

Convention,   87 
National  Association  of  R.  R.  Commissioners,  Con- 
vention,  586 
National  Machine  Tool  Builders'  Ass.,  Annual  Con- 
vention,  165    (G.   N.  S.). 
New  Britain  Machine  Co.,  Chain  Mortising  Mach- 
ine,  36* 
Newburgh   &   South   Shore,  Cuyahoga   Riv.   Bridge, 

650* 
New  Haven  Mfg.  Co.,  Upright  Drill,  546* 
N.  J.  Tube  Co.,  Boiler  Tube,  85* 
New   South   Wales,   Annual   Report,   Gov't  R.   Rs., 

420 
Newton   Machine  Tool   Co.  : 

Brake   Lever   Drill,   606* 

Cylinder  Boring  Machine,   369* 

Loco.   Rod  Boring  Machine,   322* 

Radial    Drill,    476* 

Rail  Drilling  Machine,  395* 
New  York  : 

Bridge  Traffic  Relief,  90   (G.  N.  S.). 

Eight-hour  Law,   172    (G.   N.   S.). 

Perry  Transportation.   650 

Rapid  Transit  Commission's  Report,  611t 

Rapid  Transit  History,  333t  338 

Rapid   Transit    Plans,    163    (G.   N.   S.). 

34th   St.   Moving  Platform,   655t,   664* 
New  York  Central  &  Hudson  Riv.  : 

Annual  Report,  403* 

Automatic  Air  and  Steam  Couplers,  346 

Boston   Line  Project,   570t 

Car,  Cafe.  352* 

Contract   Work   Records,    171* 

Electric   Lines  Bought,   165t,   249t 

Electric    Locomotives,    121    (G.    N.    S.),    549t, 
,552* 

Grand  Central  Station   (N.  Y.),  677* 

Locomotive,  Cole  Compound,  593t,  639J: 

Premium   Track   Inspection,   175* 

Signal   Dept.   Organization.    209    (G.  N.   S). 

Training  Firemen,   105    (G.   N.   S.). 

West  Shore  Bridge  Renewals,  560* 
N.  Y.  Continental  Jewell  Filtration  Co.,  Filters  for 

R.   R.   Use,  180* 
New  York,   New   Haven  &  Hartford  : 

Annual   Report,  378* 

Electric   Lines,   165t,   187t 

Football  Game  Service,  163   (G.  N.   S.>,  610t 

Harlem    Branch    Improvement,   290t,   309 

Loco.,   4-Cyl.   Bal.   Comp..   582* 

Nantasket  Beach  Line.  378t 

Ontario  &  Western  Control,  482t,  505t* 

Springfield   Route   Timetable,   38t 

Steam-Electric  Case  in  Mass..  531t 

Summer  Passenger   Traffic,   207t 
N    Y.,  Ontario  &  Western,  N.  Y.,  N.  H.  &  H.  Con- 
trol, 482t,  505t* 
New  York   Subway  : 

Early  Tmnsport.ntion  in  N.  Y.,  333t,  338 


New  York  Subway   (Continued)  : 

History    and    Physical     Aspects,    333t,     339* 
(Inset). 

Illustrated  Souvenir,  533 

Opening,   482t 

Operation,  506t 

Power  Equipment,  344    429 

Safety   Devices,  343 

Signals,   Block  &  Interlocking,   343,   410* 

Steel   Cars,    382* 

Traffic  Features,  333t,  341* 
Niles-Bement-Pond  Co.  : 

Axle  Lathes,  26* 

Boring   Mill,    176*,    221*,    242* 

Car  Box  Boring  Machine.   306* 

Cutting  Off  &  Centering  Machine,  26* 

Cylinder  Boring  Machine,  369* 

Electric   Traveling  Hoist,   504* 

Loco.   Frame   Drill,   628* 

Loco.   Rod  Boring  Machine,  322* 

Mud  Ring  Drill,  586* 

Radial   Drill,   496* 

Rail   Drilling  Machine,   395* 

Shaper,  691* 

Upright  Drill,   522* 

Wheel  Lathes,  94* 

Wheel  Press,  160* 
Niles  Car  &  Mfg.  Co.,  Buffet  Parlor  Car,  A.,  E.  & 

C,  325* 
Norfolk  &  Western  : 

Annual  Report.  404* 

Elkhorn  Tunnel  Ventilation,  37   (G.  N.  S.). 

Piston  Valve  Tests,  112* 

Station.   Roanoke,   Va.,   598* 
North-Eastern  Railway    (Eng.),  Jubilee.   300 
Northern     Engineering     Works,     B.     &     O.,     Ash 

Handling  Plant,  143*   (G.  N.  S.). 
Northern   Pacific : 

Annual   Report,  456* 

Pilling    Trestles,   486 

Telephones,  Composite  System,  89   (G.  N.  S.). 
Northern  Securities  Co.,  Litigation,  166t 
Nut-Lock,  Border  Co.,  128   (G.  N.  S.). 


Oil    (See  Fuel;  Lubrication). 
Oldsmobile  Inspection  Car.   164*    (G.  N.   S.). 
Oregon  R.  R.  &  Navigation,  Rebuilding,  599* 
Organization  : 

N.  Y.  Central,  Signal  Dept.,  209   (G.  N.  S.). 

Office  Organization,  608 

So.   Ry.   Divisional,   348* 


Paint : 

Iron  &  Steel  Castings,  374 

Locomotives.   M.   M.,   133,   140 
Paris  : 

Belt  R.   R.   Locomotives,  512* 

Subway  Lines,  557 
Paris-Orleans,    Quai   D'Orsay   Station,   Elec.   Locos. 

&  Motor  Cars,  419* 
Passenger  Agent  in  the  Orient,  612 
Pennsylvania,    University   of,   R.   R.    Courses,   386, 

427t 
Pennsylvania  R.   R.  : 

Air-Brakes  on  Freights,  43  (G.  N.  S.),  49  (G. 
N.   S.). 

Altoona  Storehouse  System,  20* 

Annual   Report,    118 

Atlantic  City  Passenger  Service,  48* 

Block  .System  Extension,  359 

Earnings,   Aug. -Oct.,   1904,   610t 

Past  Runs,  155   (G.  N.   S.). 

Freight  Rates,  193   (G.  N.  S.). 

Gallitzen  Tunnel  Ventilation.  37    (G.   N.  S.). 

Locomotive    Tests,    St.    L.    Expos.,    182,    199, 
495,   171    (G.   N.    S.). 

N.   Y.   Terminal  Model,   359* 

Passenger    Car   Ventilation,    377t,   392* 

P.,  B.  &  W.  Improvements,  416* 

Phila.    Station    Train     Movements,     179     (Q. 
N.  S.). 

Railroading  in  the  Sixties,  452 

Retrenchment   Policy,   119t,   227t 

St.  Louis  Awards,  490,  192    (6.  N.   S.). 

Washington    Tunnel,    407* 

Water   Famine    692 

Western   Union   Suit,   648 

Yards,  West  Phila..  589t 
Per  Diem  (See  Car  Service). 
Pere  Marquette : 

Fruit  Rates,  I.  C.  C,  252 

Lunch  Counter  Car,  37   (G.  N.   S.),  190* 

Merger,   167t 

St.   Joseph   Drawbridge,   181* 
Permanent  Way    (See  Maintenance  of  Way). 
Philadelphia  &  Reading: 

Atlantic  City   Passenger  Service,   48,  219 

Locomotive   Rebuilding,   40* 
Piece  Price   (See  Wages). 

Pile  Drivers,  Steam  vs.  Drop  Hammers,  491,  501 
Piling: 

Priestedt  Steel   Sheet.   632* 

Steel   Sheet,  675t 

U.   S.  Metal  Sheet,   386* 
Piston  Valve  (See  Valve). 

Pittsburg  &  Lake  Erie,  Loco.  Boiler  Water  Chang- 
ing, 472* 
Pneumatic  Tools,  Green  Hammer,  11    (G.  N.   S.). 
Poole   (J.   Morton)    Co.,  Boring  Mill.  198,  221* 
Pooling  Locomotives.  M.  M..  136 
Potter  &  Johnston  Machine  Co.,  Shaper,  691* 
Power  Specialty  Co..  Flue  Blower,  209*  (G.  N.  S.). 
Prussian     State     Railways,     Loco.,     4-Cyl.     Bal. 

Comp..  40* 
Premiums  (See  Wages:  Maintenance  of  Way). 
Prosperity   (See  Business  Situation). 
Pullman     Company,     Annual     Jleetlng,     12S      (G. 

N.    S.). 
Pump : 

High-Speed   Motor-Driven.   23* 

Westinghouse  Automatic  Controller,  588* 
Putnam    Machine   Co.  : 

Axle  Lathes.  126* 

Boring   Mill.    160* 

Wheel    Lathe,    95* 
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Quebec  Bridge  &  Railway  Co.,  St.   Lawrence  Riv. 

Bridge,  599* 
Queen  City  Macliine  Tool  Co.,  Shaper,  670* 
(Jutni   (A.  D.;,   Upriglit  Turret  Machine.  546* 


Racine  Raii  Anchors,  1S2    (G.  N.  S.). 
Rail : 

Bending  Moments,   157 

Creeping  Raiis,  3:i0*,  587 

Fastenings,   406 

Filler  Block  for  Guard,  352* 

Int.   Railway  Congress  Report,  642,  662 

Hacine  Raii  Anchor,  182   (G.  N.  S.). 

Steel  Rail   Output,  54    (G.   N.   S.). 

Tie  Spacing  and  100-lb.,  37t 
Rail  Brace,  G.  L.  U.  Guard  Rail,  204* 
Rail  Joint : 

Ardandez  &  Voorhies,  193*    (G.  N.  S.). 

Dicliey  Rail-Joint   Support,  143* 

Wheel-Carrying,   639j,   645* 
Railroad : 

United   States,  Built  in  1904,  673t,  680 

United  States,   Statistics  in  1903,  528 

World,    1901,    34 

World,    1902,    list 
Railroad    Conditions      (See     Business    Situation; 

Finance). 
Railroad  Gazette,  British  Edition,  If 
Railroading   in   the   Sixties,   452 
Railway  Protective  Bureau,  St.  Louis  Expos.  Tick- 
ets, 91t 
Railway  Signal  Association  : 

Annual   Meeting,   475,   501 

Sept.    Meeting,   370 
Rapid  Transit: 

History  in  N.  Y.  City,  333t,  338 

Moving  Platform,  34th  St.,  N.  Y.,  655t,  664* 

New  York  City,  Plans,  163   (G.  N.  S.). 

K.   Y.   Commission  Report,  611t 

Problem,   England  &  Am.,  589t 
Bates    ( See   Freight   Rates ;    Interstate    Commerce 

Com.). 
Reinforced  Concrete  (See  Concrete,  Reinforced). 
Reminiscences   of  Early  Railroading,  452 
Replacer,  Buda,   142   (G.   N.   S.). 
Rhodesian  Kailwavs,  Private  Car,  200*    (G.  N.  S.). 
Ridgway  2-Belt  Conveyor,  91    (G.  N.  S.). 
Roadbed   (See  Maintenance  of  Way). 
Boadmasters'   &  Maintenance  of  Way  Association, 

Convention,  359 
Robins  Conveying  Belt  Co.,  C.  R.  R.  of  N.  J.  Coal- 
ing  Station,   336* 
Rock  Island  Co. : 

Annual   Report,   507* 

Report  of  Motive  Power  Committee,  687 

Standard  Code,  36 
Rogers  Machine  Tool  Co.,  Boring  Mill,  198*,  221* 
Roundhouse    (See   Engine   House). 
Rules    I  .See  Accidents  ;   Employee  ;   Signals  ;   Train 
Rules). 

Railroad   Accidents.   303 
Railroads,  1st  Half  of  1904,  632 
Wartime  Railroading,  402t 


Safety  Appliance  Act : 

Extension  to  cover  Block  System,  155   (G.  N. 
S.),  627,  633t,  653t,   656t 

Johnson  Case  Decision,  654t,  662 
St.   Louis  &   San  Francisco  New  Stations,  209* 
St.  Louis  Car  Co.,  Cars  for  Boston  Elevated,  212* 
St.  Louis   Exposition  : 

Alils-Chalmers  Awards,  135   (G.  N.  S.). 

Am      Frog    &    Switch     Co.   Exhibit,     141    (G. 
N.  S.). 

B.  4  O.  Awards,   127   (G.   N.   S.). 

Bethlehem  Steel  Co..  2  (G.  N.  S). 

Carborundum  Co.'s  Ex.,  129  (G.  N.  S.). 

Car    Exhibits,   530t,   549t 

Chase  (L.  C.I  &  Co.'s  Exhibit,  191*   (G.  N.  S.). 

Continuous  Rail  Joint  Award,  141   (G.  N.  8.). 

Dept.  of  Transportation  Jury.  127   (G.  N.  S.). 

Glsholt  Machine  Co.'s  Ex.,  478* 

Historic  Locomotives.  04<1* 

Hont  (C.  W.)   Co.'s  Exhibit,  26   (G.  N.  S.). 

International     Engineering     Congress,     377t. 
449.  465 

Locomotive  Exhibits,  481t,  646* 

Locomotive    Teste,     182,     199,     495,    171    (G. 
.N.  S.). 

P.  R.  R.  Awards,  490.  192   (G.  N.  S.). 

P.   R.  R.   Exhibit,  359* 

B.  R.  Tickets,  91t 

E.  R.  Traffic,  189   (G.  N.  S.). 

Service   Power   Plant,   420* 

Some   Interesting  Features.  353t 

"Unconscious"   Exhibits,   549t 

Weatlnghouse  Co.'s  Awards,  149   (G.  N.  S.). 

Westlnehouse  Turbine.   199   (G.   N.  S.). 
St.  Louis,  Kansas  City  &  Colorado,  460* 
St.  Louis,  Mcmplils  &  Southeastern,  446* 
St.  Louis   Southwestern  : 

Annual   Report,  455 

Yards  at  Illmo,  Mo.,  448* 
San   Pedro,   Los   Angeles  &   Salt   Lake  Permanent 

Way  and  Structures,  240* 
Saw  (See  Machine  Tools;  Wood  Working  Machin- 
ery). 
Saw  Bench.  60*   (G.   N.  S.). 
Scalpers    (See  Ticket   Scalpers). 
Schenectady   Locomotive   Superheater,  292* 
Scherzer  Rolling  Lift  Bridges,  142  (G.  N.  S.),650* 
Schools   (See  Names). 
Sellers    (Wm.)    4  Co. : 

Boring  Mills.   221*,  242* 

Horizontal  Boring  Machine,  306* 


Sellers   (Wm.).  &  Co.  (Continued)  : 

Loco.  Rod  Boring  Machine,  322* 

Radial   Drill,    444* 

Raii   Drilliug   Machine,   395* 

Wheel    Lathe,    12l>* 
Separator,  Centrifugal  Oil,  192*    (G.   N.   S.). 
Sewall  Automatic   Steam  Coupling,  86*. 
Ships  : 

Allan  Line  "Victorian,"  75   (G.  N.  S.). 

A.  W.   Wolvin,   144*,  49    (G.   N.   S.J. 
French   Bounty    System,    186t 

S.  S.   Minnesota,  376* 

White  Star  S.  S.  Baltic,  163*.  37   (G.  N.  S.), 

292tt,   113    (G.   N.   S.). 
Shops : 

A.,  T.  &  S.  F.,  Notes,  309* 

Blacksmith,  Ideal  R.  R.,  284 

Canada   Car    Co.,     St.    Henri,    Que.,     142    (G. 

N.  S.). 
C.  R.   R.  of  N.  J.,  Elizabethport,  Notes,   58*, 

182*,   184* 
D.,  L.  &  W..  Kingsland,  N.  J.,  136  (G.  N.  S.). 
Fuel  Oil,  So.  Pac,  378t 
Jeanesville   Iron    Works,    189*    (G.   N.   S.). 
Locomotive   Repair,    Cost,    109 
Machine   Shop   Belting,   38t 
Maine   Central,   Thompson's   Pt.,   Me.,    81    (G. 

N.    S.). 
Mexican    Cent.,    Aguasealientes,     128*,     217*, 

236*,   254* 
Mo.  Pacific.   Sedalia,  Mo.,  438* 
Motor  Tests,   M.  M.,  107 
Railroad    Shop    Tools,     26*,    45*,     94*,    126*, 

146t,    160*,    176*,    198*.    221*,    242*,    262*, 

285*.    306*,    322*,    346*,    369*,    395*.    422*,. 

444*,    476*,    496*.    522*.    546*,    564*,    586*, 

606*,   628*,  648*,  670*,  674t,  691* 
So.  Ry.,  Manchester,  Va.,   Notes,  7* 
So.   Ry.,   Spencer,   N.   C,   575* 
U.  P.,  Omaha,  Notes,  52* 
Weir    Frog   Co.,    400* 
Shovel,   Atlantic  Steam,  220* 
Siberian   Railroad  : 

Lake  Baikal  War  Traffic,   117t 
Notes,  207,  303,  474,  490,  155    (G.  N.  S.),  679 
War-time   Operation,    402t 
Signals  : 

B.  &  A.  Rules,  9    (G.  N.  S.). 
Color    Tests,    141 

Grade  Crossings,  401t 
Siding  Indications,   640t 
Standard   Code,   Rock   Id.,   36 
Train  Order  Signals,  534i 
Signals,   Block  : 

Accident  Preventive,  425t,  476,  633t 
Automatic,    I.   B.    C.    Report,    545 
Automatic   vs.   Non-Automatic,   593t 
Automatic   vs.    Telegraph,    168J:t 
Automatic,      Under      Unfavorable     Conditions, 

102*,   135,   208t,  305*,  329,   381* 
Capacity  of  the  Road,  675t 
Chicago  &  North  Western,   191* 
Compulsory,   155   (G.   N.   S.),  610t,  627,  653t, 

674t,   690 
Hansel's   Pipe   Carrier,   268* 
Herman's  Electric  Semaphore,   116* 
Illinois  Central,  17   (G.  N.  S.),  32   (G.  N.  S.). 
Iowa  Practice,   531t,  547,  591 
Lake   Shore  &  M.   S.,   17    (G.   N.   S.),   32    (G. 

N.   S.). 
Manual  vs.   Automatic,   146t 
N.   Y.   Subway,   343,  410* 
Power  Distribution  in  Automatic,   208t 
Red  Lights   Which  Are  Not  Stop,  406t 
Single  Track  Blocking,  656 
Staten   Id.  Rapid  Transit,  32   (G.  N.   S.). 
Storage   Batteries,   548 
Suburban   Service,   603 
Surprise  Checking.   119t,   179   (G.  N.   SJ. 
Third  Rail  Automatic  Stop,  75   (G.  N.  S.). 
Train  Crew  Discipline,  675t 
Train   Staff,   185t 
Train   Staff.   Union  Electric,  660* 
Vandalia  Line,  631 
Signals,   Interlocking: 

C.  N.  O.  &  T.  P.,  Oakdale,  Tenn.,  414* 
Hansel's   Pipe   Carrier,   268* 
Historical   Sketch,   115*    (G.  N.   S.). 

Long   Island   R.    R.,    229*     (Inset),    155     (G. 
N.   SO- 

N.   Y.    Subway,  343,   410* 

Power  Distribution  in  Automatic,   208t 

St.   Louis   Union   Station,   619* 

Texas,  2    (G.   N.   S.),  20    (G.   N.   S.). 
South  Africa,  Locos,  for  R.  Rs.  of  Central,  121* 
Southern  Pacific : 

Annual   Report,   591* 

Bav    Shore    Cut-Off,    566* 

Bridges,   Los   Angeles   Riv.,   318* 

Concrete  Dam  &  Tunnel  Portal,  626* 

Fuel  Oil  in   Shops,  378t 

Locomotives,     Atlantic.     Pacific,     Cons.,     Six- 
Wheel   Switching.   386* 

Ogden-Lucln   Cut-Off,   397* 

Sis-Tial   Observance,   179    (G.   N.   S.). 

Tie   Plates,   364* 

Water  Softening.  66* 
Southern  Railway:  ,^    „    „, 

Occident.   Hodges,  Tenn.,   107    (G.   N.   S.). 

Annual    Report,   483* 

Division  Organization,  348* 

Filling   Trestles,    487 

Second  Track  Work,   1.50* 

Shops,  Manchester,  Va..   Notes,   7* 

Shops,   Spencer,  N.   C,  575* 

Time   Package   Freight,   398*  • 

Southern    Railway   of   France,     50-Ton   Ore    Cars, 

681* 
Spain.  R.   Rs.  In  1903,  156   (G.  N.   S.). 
Specifications : 

Alr-Brake  Hose.  71,   502 

General   Discussion.   299 


Specifications  (Continued)  : 

Stauaardizing  Iron  &  Steel,  272*,  371 

Structural  Steel,   325 

Test    Piece    Standardization,     68     (G.    N.    S.). 
313t,   325,   333t 
Speed,   Trials,    German,    10    (G.    N.    S.),    227,   230. 

172    (G.   N.   S.). 
Spike ; 

Argentine    Republic,   606 

Screw   Spikes  and  Dowels,  146t,  158* 

Screw  Spikes  &  Lag  Screws  vs.,  4U6 
Springfield  Machine  Tool  Co.,   Shaper.  670* 
Stake   Pockets.   M.   C.  B.,   73* 
Standard  Time,  635t,  636*+ 
Standardizing  a  Railroad,  191    (G.  N.  S.). 
Stansstad-Engelberg  Railway,  442* 
State  Ownership    (See  Government  Ownership). 
Station   (See  also  Yards  &  Terminals  ;  also  Freight 
House)  : 

A.,  T.  &  S.  F.,  Oakland,  Cal.,  350* 

Buffalo,  N.  Y.,  Proposed  Union,  692 

D.,  L.  &  W.,  Roseville  Av.,  Newark,  196* 

Duluth,   S.   S.  &  A.,  583* 

El  Paso,  Union,  122* 

Improving   Station   Grounds,    373 

Grand  Rapids  &  Indiana,  Several,  682* 

N.  Y.  Central,  Grand  Central  Station   (N.  Y.), 
677* 

N.   &  W.,   Roanoke,   Va.,   598* 

P.    R.   R.,   Phila.,   Train  Movements,   179     (G. 
N.    S.). 

St.   L.  &  S.  F.,  Several  New,  209* 

St.   Louis   Union,    Signals   &   Operation,    549t, 
619* 
Statistics  : 

Am.   and    English    Accidents,    690,     207     (G. 
N.   S.). 

I.  C.  C.   Misleading  R.  R.,185t 

Railroad  Expenses,   18   (G.   N.   S.). 

Railroads  of  U.   S.,   1903,   528 

Railroads  of  World,  1901,  34 

Railroads  of  World,   1902,  118t 

Theory  of  Accident,  287 
Staybolts  : 

Drilling    Machine,    328* 

Hollow,  97    (G.  N.  S.). 

Iron  for,  84 

M.  M.  Ass..   132 
Steamer    (See    Ships). 
Steel    (See   Iron   &   Steel).  ' 

Steel-Concrete    (See    Concrete,    Reinforced). 
Steele-Harvey  Metal  Melting  Furnace,  14* 
Stephenson,  Geo.,  American  Memorial,  39t* 
Steptoe    (John)     Shaper  Co.,   Shaper,   629* 
Stock   (See  Finance). 
Stockbridge  Machine  Co..   Shaper,  648* 
Stock  Yards   (See  Yards  &  Terminals). 
Stokers,  Automatic,   109,   133,  436 
Storehouse,  P.  R.  R.'s  System  at  Altoona,  20* 
Street  Railways   (See  also  Electric  Railroad)  : 
Municipal    Ownership,    117t 

Transfers,  479 

Transfers  in  New  York,  179   (G.  N.  S.). 
Strikes : 

Colorado   Mine.    117t 

R.  R.  Losses  from  Beef,  251t 
Sturtevant  (B.  F.)   Co.  : 

Forges,  172*    (G.  N.   S.). 
Fuel   Economizer,   224* 
Subway   (See  Underground  Railroads). 
Sullivan   Machinery  Co.,  Air  Compressor,   83* 
Summers  Gravity  Dump  Car,  87* 
Surveying,  Stadia  Method  for  R.  Rs.,  475 
Sweden.    Single-Phase    Electric    Traction,    81    (G. 

N.   S.). 
Switch.   Curves  for  Cross-Overs,   457* 
Switching  Charges,   167t 


Tate,  Jones  &  Co.,    Coaling  Station,    T.   H.   4  I.. 

392* 
Taxation  :     - 

I.  C.  C.  Recommendations,  289t 

R.  R.  in  Conn..   Mass.,  R.  I.,  166t 
Technical    School    Graduates,    183,   139 
Tehuantepec   Route,    145t,   155* 
Telautograph  in  R.  R.   Service,  335 
Telegraph  : 

Composite    Telephone    Systems,     331,    89    (G. 
N.  S.). 

Government  Wireless,   142   (G.   N.  S.). 

R.  R.  Telegraph  Operator,   17,  225t 

Wireless,  26   (G.  N.  S.). 
Telephone  : 

Composite  Systems,  331,  89   (G.  N.   S.). 

Moving  Cars.  43   (G.  N.  S.). 
Telpherway.   266* 
Terminal  Association  of  St.  Louis,  Engine  Houses, 

144* 
Terminals  (See  Yards  &  Terminals;  Stations). 
Terre    Haute   &    Indianapolis    R.    R.    Coaling   Sta- 
tion,  Effingham,   111.,   392* 

Brittle  Steel.  172 

Brlttleness   In   Structural    Steel,   368 

Buckton  Machine,  568* 

Chuck   for   Holding  Short  Test  Pieces,  164* 

Couplers,  M.  C.  B.,  78* 

Eyesight,  141 

Impact,   On  Wrought  Steels.  651 

Loco.,   Brooks   Passenger.   620* 

Locomotive,  France,   485,   529t,  542 

Locomotive,   German,  269t 

Locomotive,   St.  L.   Expos.,  182,  199,  495,  171 

Locomotive,'  70  Years  Ago,  163    (G.  N.  S.). 
Locomotive  Testing  Plant.  Gt.   W..  Eng.,   14 
M.  C.  B.  Drop  Testing  Machine,  528* 
Metals.   Impact  and  Gradual.  282* 


[Jlxe  17— December  31,  1904. 


THE     RAILROAD     GAZETTE— Index. 


IX 


Tests  (Vontiuued)  : 

Motors,   M.   M.   Ass.,   107 

Standardizing    Test    Pieces,    68     (G.    N.   S.), 
313t,    325,   333t,   371 

Steam  Boilers,  618 

Structural   Timber,  684 

Surprise  Checiiing   (See  Discipline) 

Value  of  Heating  Surface,  37t,  42* 
Texas  : 

Damage  Suits,  120t 

KaiU-oads,    135    (G.    N.    S.). 

16-Hour   Law  for  Trainmen,  68   (G.  N.  S.). 
Ticljet   Scalpers.   St.   Louis  Expos.  Tickets,  91t 
Tie  (See  also  Timber)  : 

Argentine  Kepublic,  606 

Concrete  and  Metal,   354t,   372»,   406tt 

Creosoted,   in  India,  107   (G.   N.  S.). 

Cross-Tie   Problem,   526*.   536* 

Hoover  Metal  R    R.,  143* 

Int.   Ry.   Cong.    Report.  642 

Metal   in   Austria,  634t 

Sbapes   of,    60* 

Spacing  and   Rail   Braces,   37t 

Treated,  A.,  T.  &  S.  F.,  9  (G.  N.  S.). 
Tie  Plates  : 

415 

So.  Pacific,   364* 
Timber   (See  also  Tie)  : 

Am.   Forest  Congress,   155    (G.   N.   S.). 

Market  Value  of  Inferior  Woods,  23 

Methods   of   Preserving,   491 

Seasoning  by   Soaking,  164    (G    N.   S.). 

Strength  of   Structural,  684 

Tie    Timber,    Argentina,    606 
Timetable  : 

Clock,  Lancashire  &  Yorkshire,  170* 

Even-Hour  Scheme,   3t 

Latest  Fashion,  209*   (G.  N.  S.). 
Tintometer,  135* 
Toledo  Railway  &  Terminal  Co.,  Toledo  Terminal, 

366* 
Tonnage   Rating    (See  Locomotive  Rating). 
Tool   (See  also  Machine;  Pneumatic;  Wood  Work- 
ing). 

Clamp    for    Lifting     Boiler    Plates,     61*    (G. 
N.  S.).    . 

Hayes  Electric  Drill,  11   (G.  N.  S.). 

Headson  Pipe  Wrench  and  Cutter,  332* 

Hisey  Electric  Drill,   191*    (G.  N.   S.). 
Track    (See  Maintenance  of  Way). 
Trade   Unions  : 

Colorado  Miners,  117t 

Effect  on  Railroads,  295 

Labor  Leaders,   163    (G.   N.   S.). 

Public  and  the  Unions,  136  (G.  N.  S.). 

Telegraph  Operators,  B.  &  A.,  179   (G.  N.  S.). 

Unions   vs.    Individual   Progress,    289t,    316tt, 
356t,   429t 

Wages   of    Subway    (N.   Y.)    Motormen,   313t, 
90    (G.  N.   S.). 
Traffic  : 

Improved  Waterways  and  R.  Rs.  in  the  U.  S., 
440. 

Suburban,   589t.    603 
Train  (See  Freight;  Passenger). 
Train,  Fast   (See  also  Fast  and  Long, Runs)  : 

Young  Runners,  569t 
Train  Despatching : 

New  Haven's  Record,   163   (G.  N.   S.),  610t 

Philadelphia   Station.   179   (G.  N.  S.). 

Train  Despatcher.   69    (G.   N.  S). 

Washington  Blockade  Record,  43    (G.   N.   S.). 
Train   Despatcher's   Association    of   Am.,   Conven- 
tion.  116 
Train  Loads   (See  Locomotive  Rating). 
Train  Orders : 

Errors  In  Reading,  252t,  313t 

Forms.    88 

Form   "F,"  350 

Forms   "19"  and  "31,"   266,  307 

Meeting  Points,  307 


Train   Registers  : 

Collision  Record  and,  162 

Unpleasant    Features     534t 
Train  Resistance,   520* 
Train  Rules    (See  also  Employee)  : 

Defective  Train  Rules,  484+,  534t 

Delaware   and   Hudson,  312 

Meeting  Points,   307 
Trainmen    (See   Employee). 
Tramways    (See  Electric  Railroad). 
Transport  and  Railroad  Gazette,  If 
Traveler    (See  Crane). 

Traveling  Engineer's   Association   Convention,    364 
Trestle   (See  Bridge). 
Trolleys    (See  Electric  Railroads). 
Truck  : 

Baldwin  Electric,   32* 

Cast   Steel  Pass.,  Big  Four,   16* 

Flange  Wear  and  Side  Bearing,  362* 

Record  of   Brill's   '■27-E.,"   11    (G.   N.   S.). 
Tunnel : 

Elkhorn,  Ventilation,   37    (G.  N.  S.). 

GalUtzen,   Ventilation,  37    (G.   N.   S.). 

Great   Northern,    Seattle,   534* 

Greathead   Shield   Method^  334* 

Hudson  Riv.,  History,  432*,  604* 

P.  R.  R.,  Washington,  407* 

St.  Clalr,  Trainmen   Suffocated,  451,  135   (G. 
N.   S.). 

Simplon,  39,   303,   329,  347,  434,  559,   647 

Ventilation,  423 

Winston,   C.  Gt.  W.,  168* 
Turbine   (See  Engine). 
Turntable,  Concrete  for  Pedestals,  490 

u 

Uganda  R.  R..   271 
Ulster  &  Delaware  : 

Concrete   Bridge   Abutment,    602* 

Reinforced   Concrete  Ties,   354t,   372* 
Underground   Railroads : 

Accidents,   British  Precautions,  89t,  91 

Subway    (See  N.   Y.   Subway). 
Union  Pacific : 

Accident,  Azusa,  Wyo.,  155  (G.  N.  S.). 

Annual  Report,  550* 

Filling  Trestles,  487 

News  Bulletins  on  Caf6  Cars,  105  (G.  N.  S.). 

Omaha    Shop    Notes,    52* 

Water  Softening,  62 
Union   Switch  &  Signal   Co.  : 

N.   Y.   Subway  Signals,  343.  410* 

St.  Louis  Union  Station,  619* 

Train   Staff,   660* 
United  Fruit  Co.,  213* 
U.   S.   Steel  Piling  Co.,   386* 
United  Telpherage  Co.'s  Telpherway,  266* 
Universities   (See  Names). 


Valve  : 

Alr-Brake  Pump,  310* 

Burlington  Self-Grinding,  122   (G.  N.  S.). 

Cylinder  Clearance  &  Valve  Events,  666* 

Hancock  Globe,  207*   (G,  N.  S.). 

Morrison   Alr-Brake   Safety,   174* 

Piston,   112*,   436 

Tank  Car  Relief,   370* 
Valve  Gear : 

Haberkorn  Locomotive,  493* 

Haberkorn   on   Stationary    Engines,     190    (G. 
N    S.). 

Locomotive,  436,  505t 

Young  Locomotive.  516* 
Vandalla  Line,  Block  System,  631 
Ventilation  : 

Am.   Blower  Co.'s  Fan.   156*    (G.   N.   S.). 

Passenger  Cars,  P.  B.  R.,  377t,  392* 

Tunnels    37   (G.  N.  S.),  423 


Victorian   Railways : 

Locomotives  and  Cars,  203* 
Reports,  26  (G.  N.  S.),  550 
Voorhies  Rail-Joint,  193*   (G.  N.  S.) 

Vulcan  Foundry,  Ltd.,  Locos,  for  Cent.   So.  Af    B 
Rs.,    121* 

w 

Wabash  : 

Accident,  Litchfield,   111.,  26    (G.   N.   S.). 

Acccident,  Pendletou.  Mo..  8!)   (ti,  N.  S.), 

Accident,    St.   Louis   Grade   Crossing,   314,    81 
(G.   N,    S.),   401t 

Annual   Report,   507 

Bridges.   Pittsburg  Ext.,   34* 

Bridge,   St.  Louis  Park,  488* 
Wages  : 

N.  Y,  Subway  Motormen,  313t,  90   (G.  X.  S.). 

Rational  Basis  for,  1   (G.  N.  S. ). 
Waggoner  Coupler,  25* 
Water  : 

Acme  Storage  System,  127  (G.  N.  S.). 

Filling  Track  Tanks,  492 
Water  Purification  and  Softening : 

Economy   of,   38t 

Filters   for   R.    R.    Use,    180* 

Ideal   Water  Purifier,  201*    (G,   N.  S.). 

Re-agent  Feeder,  141* 

Southern  Pacific,  66* 

Union   Pacific,   62 
Weather   Record,   248* 
Weir   Frog   Co.'s   Shops,  400* 
Western    Australian    Gov't   R.    Rs.,    Sleeping   Cars, 

449* 
Western  Maryland  Tidewater  R.  R.,  555* 
Western   Union  vs.   Pennsylvania,  648 
Westinghouse    Automatic   Air   and   Steam    Coupler 
Co.,    St.    Louis    Expos.    Exhibit    and    N.    Y. 
Central   Equipment.   345* 
Westinghouse  Electric  &  Mfg.   Co.  : 

A.  C.   Electric  Traction,  164   (G.  N.  S.). 

Automatic   Pump   Controller,   588* 

Crane  Motor,  208*   (G.  N.  S.). 
Wheel : 

Alr-Brakes  Save  Repairs,  St 

Cast  Iron,  M.   C.  B.,  68* 

Cast  Iron,  Situation   Review,  247 

Flange  Wear  and  Side  Bearing  Trucks,  362* 

Repairing  Broken   Driver,  567* 

Single  Plate  Cast  Iron,  22* 
Whitney  Boiler  Tube,  85* 
Wind  Pressure  on  a  High  Bridge,  624 
Wood    (See  Timber). 
Wood  Working  Machinery  : 

Floorer,    181*    (G.   N.    S.). 

Mortiser,   114*    (G.   N.   S.). 

Scroll  Saw,  82  (G.  N.  S.). 

Timber  Dresser,  128   (G.   N.   S.). 
Wrecking  Outfits,  Jersey  Central  Tool  Car,  15* 


Yards   and  Terminals : 

Buffalo   (N.  Y.)    Situation,  68   (G.  N.   S.). 

Can.  Pac,  Winnipeg  Improvements,  50* 

C.  Gt.  W..   Freight,   Omaha,  657* 

Great  Northern,   Seattle,   510* 

Locomotives,   115,   133 

L.   I.   R.   R..  Long  Island  City,  228*    (Inset), 
155   (G,  N,  S.). 

Paris-Orleans.  Qual   D'Orsay.  419* 

Passenger  Equipment  Facilities.  426t 

P.   R.  R.,  New  York,  Model,  359* 

P.  R.  R.,  West  Phila..   589t 

St.    L.    S.   W..   Illmo,   Mo..    448* 

Stockyards,   31    (G.   N.    S.). 

Toledo  Ry.  and  Term.  Co.,  Toledo,  366* 

Washington,  Union,   538* 

Western  Maryland.  Balto.,  555* 
Young  Locomotive  Valve  &  Gear,  516* 


NEW    PUBLICATIONS 


Alr-Brake  Tests,  355 

American  Ry.   Shop  Systems,  456 

American  Street  Ry.   Investments,  3 

American  Trade  Index,  227 

Ass'n  of  Transportation  &  Car  Acc't  Officers.   207 

Boiler   Construction,   207 

Builders'    Hardware,   611 

Cements,  Mortars  and   Concretes,   551 

Centrifugal  Pumps,  457 

Detailed  Design  of  a  R.  R.  Bridge,  484 

Details  of  Bridge  Construction,  335 

Elements   of  General  Drafting.   592 

Elements  of  Mechanical  Drawing,  572 

Elements  of  Mechanism,   612 

Fowler's  Mechanical  Engineer's  Pocket  Book,  655 


Iron  and  Steel  Works  Directory,  315 
Legal  Decisions  in  Car  Service  Cases,  167 
Loci   in   Mechanical  Drawing,   429 
Locomotive  Operation,  675 
Mechanical   Railway   Signaling,  428 
Methods  and  Costs  of  Rock  Excavation,  572 
Moody's  Manual  Corporation  Securities,   119 
New   York   Alr-Brake   Catechism,   457 
New  York   Subway,   533 
Per  Diem  Rates  for  Car  Service,  572 
Pipe  Fittings  and  Valves,  612 
Poor's  Manual   of  R.  Rs.,  551 
Practical  Coal  Mining,  655 

Proceedings  of  the  37th  Annual  Convention  of  the 
Am.   Ry.  M.  M.  Ass'n,   533 


Proceedings  of  the  38th  Annual  Convention  of  the 
M.  C.  B.  Ass'n,   533 

Reinforced  Concrete,   456 

Report  of  Proceedings  of  International  Fire  Pre- 
vention Congress,  119 

Rights  of  Trains  on   Single  Track,  272 

Roadmasters'  Assistant,  636 

Self-Propellcd  Vehicles,  593 

State  Demurrage  Rules,   429 

Technology  of  Paint  and  Varnish,  315 

Tractive  Power   Chart,   533 

Train  Rules  &  Train  Despatching,  228 

Tunneling,  484 

Universal  Directory  of  Ry.  Officials,  187 

University  of  Illinois   Bulletin.   508 

Webster's   International   Dictionary,  405 


PERSONAL 


[Portraits  are  indicated  thus*;  Obituaries  thus^;  All  references  are  to  the  General  Netcs  Section.] 


Adam,  R.  B.,  33§ 

Adams,  F.  D.,  101§ 

Adams,  J.   McG.,  116§ 

Allen,  J.  M.,  144. 

Allen,  W.  P.,  235*        (See  Inter.  Ry. 

Congress — Gen.  Index.) 
Anderson,    C.    W.,    122§ 
Armstrong,    B.   N.,   166 
Ashley,  O.  D.,  203§ 


Barnes.  W.  H.,  1581 
Barnum,  M.  K.,  195 
Barrett,  J.  H.,  151§ 
Barrlnger,  G.  L.,   84§ 


Baxter,  R.  W.,  39 

Begg,    A.    S.,    123§ 

Bell,  Sir  L.,  210§ 

Benson,   E.   S.,   151. 

Bentley,  L.   L.,  13. 

Best,  L.,  5 

Boon,    J.    M.,    55§ 

Bouscaren,  G.,  546   (See  Gen.  Index) 

Bowie,  J.  R.,   158 

Boyd,   E.   B„   123 

Boyd,    James,    131| 

Brazier,   F,    W.,    145* 

Brooke,   G.    D.,    144 

Brooks,   S.   0.,   166§ 

Burr,  W.  H.,  39 


Bush,  L.,  20 
Busteed,  F.  F.,  4 


Calloway,  W.  B.,  123 
Carter,  R.  C,  77| 
Cassell,   J.  C,   144 
Chappell,    C.    H.,    13§    21* 
Chesnut,   D.   L.,   845 
Childs,  J.  E.,  116* 
Clarke,  C.  S.,  116 
Cliff,  G.  B.,  63  71§ 
Colt,   R.,    13§ 
Cornell,   A.   B..  131i 
Cotter,  Wm.,  122* 


Courtenay,  W.  H.,  210 
Creightcn,   G.  W.,  71 
Croasdale,  W.  J..  13l§ 
Gulp,   J.    M,    131 
Curtis,  B.  G.,  20 
Cutter,  M.  B..   183* 

Davis,  E.  E..   183* 
Deppe,    W.    P.,    144 
Doherty,  M.   L.,  50} 
Douglas,  J,   S..  202* 
Dowlng,    R.    W.,    109 
Dubois.  A.,  23:.*      (Sep  Tui 

gress — Gen.  Indax, ) 
Duggan,   J.    H.,   50$ 
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Edson.   J.   A.,    123 
Eldrldge,   \Y.   T.,   174 
Kly,  T.  N.,  27 
Kstabrook,   \V.   L.,   S4§ 
Ettenger,  R.   L..   27* 

Fetters.  A.  II..  27 
Fildes.  J.  H.,  13' 
Finnev.  F.  N.,  116 
Firth,  W.  H.,  275 

Fish,    S..    23.1*    (See    Inter.   Ry.   Con- 
gress— lien.   Index. J 
Foggr  T.  B.,  195* 
Frobes.   B.,  F.,  20 
Fry.   H.  L.,  4 
Fuller.   J.   E.,   1375 

Gaines,  F.  F.,   151 
Gardner,  G.  C,  t>3§ 
Gaveit,  Wm.  A..  92§ 
Gilbert.  F.   M..   151 
Gilmour,  R.   H.,  144§ 
Goodwin.  E.  P..  1S3 
Goodwyn.   P.   H..   100§ 
Gordon.   J.   A.,   15S* 
Goss.   Prof.   W.    F.    M.,   4 
Grover.  M.  D..  203| 
Groves.  J.  R.,  194 
Grunsky.  C.  E.,  39 

Hagertv,   J.   C,   137 
Hall.  A.  W..  116§ 
Hanna.  J.  T..  151* 
Harding.   Russell,   45* 
Hardwell,   J..  20 
Hawgood.    H..    144 
Hawks.   F.   W.,   211* 
Hecker,  F.  J.,  166 
Hedlev,    F.,   123* 
Heigho,  E.  M..  20 
Henderson.   G.  R.,   100 
Hennev,  J.,  20 
Hibbits.  F.  N.,  20 
Hilleary.  C.   L..   144 
Hines,  W.  D.,  20 
Hobby.   A.    S..    4 
Hoffman.  R.   F.,  33 
Hollidav,  A.  R.,  39 
Hone,  A.  C,  33 
Howard,  John,  144* 


Hunter.  H.  S.,   15S 
Hutchinson.  A.  C  13§ 
Hyndman,  F.  T.,  27*.  166 

Jackson.  F.  W..  4§,  13* 
Janes,   E.   L..   21* 
Johns,  M.  E..  S4* 
Jolin.son.  A.  S..  211  § 
Johnson,   E.    H.,   13 
Johnson,   L.   M.,   174§ 

Keffer.  W.   H..  144 
Kerr.   H.   S.,  55 
Kimball,  G.  H.,  92* 
Kinney.  C.  W.,  210* 

Lang,  W.  S.,  174§ 
Lawes,   T.   A.,   184 
Lawrence,   J.   S.,  20 
Laws,  R.  J.,  137§ 
Lockwood.   B.  D.,  45* 
Longbottom,  G.   H.,  33§ 
Lonnbladh.    L.    F.,   109 
Loree.   L.   F.,  116.   166 
Lumsden,  H.  D.,  71 

McClung,   T.   L.,   166 
McCrearv,  R.  D.,  45§ 
McDonald.    J.    B..    194§ 
Mcliee.  John,  203§ 
McGehee,  G.  W.,  77§ 
McKellar,   R.   L.,   166 
McNaughton.   F..   183§ 
McNeal,   J.   V.,   39* 
McRae,  J.  A..  158* 
Maguire.  J.   F.,   144 
Mahonev.   J.    J.,   166§ 
Malone.   T.    H.,   84§ 
Markham.  C.  H..  137 
Martin.   E.   J.,   1581 
Masters,  W.   H..  166§ 
Meiggs.  J.  G.,  13§ 
Middaugh,   J.   B.,   77 
Middleton,  J.  A..   33* 
Miller,  A.  M.,  100| 
Miller    R.   V.,   151* 
Moorhead,  J.  C,  39§ 


Morris,   Ray,   20 
Morton,    P..   21* 
Mountain,   G.  A.,  27 
Mozier,  A.  M.,  158§ 


Nash,  H.  T.,  50§ 
Navarro,  G.,  211* 
Nichols.    H.    K.,    166§ 
Nordstrom,   C.   P.,  Th.,   158 
Notman,   A.   H.,  1G6§ 


Oplinger,  J.   W.,   63 
Ostrander,   A.    S.,   210§ 


Pardee,  D.  W.,   21* 
Parish,   Le  Grand,  144* 
Parker,  C.  A.,  158§ 
Parsons,  Chas.,  131§ 
Parsons,  W.  B.,   184 
Paxton,   T.,   63 
Pearson,  G.   B..  39§ 
Pettis,  e.  D.,  116 
Pierce.  W.  L.,  100* 
Poland,  W.   B.,   116 
Pollock,  A.,  84§ 
Power,  G.  H..  21 0§ 
Pratt,  Wm.  A.,  100§ 
Proiit,   H.   G.,   122 
Purdon,  J.   J.,  4§ 
Putney,   Wm.   B.,  92§ 


Juinlan,   F.   M.,   17 


Ramsey,  J.  P.,  50* 
Raymond,  Prof.   Wm.  G., 
Rice,   G.    S..    203 
Richardson.  W.   P.,  20 
Riley,   C.   C.   123 
Rogers,  C.   S.,  71§ 
Rogers,   H.    A.,    20§ 
Rowland,  F.   C,  92§ 


Schlacks,  W.   J.,  202* 
Scott,   C,    174§ 
Seger,  C.  B.,   151 
Sharp,  A.   A.,   158§ 
Shields.    C,    145§ 
Shipman,  C  H.,  174§ 
Simmons,  Mrs.  L.  B.,  194 
Slack,   J.   R.,   63§ 
Smith,   C,    158§ 
Smith,   M.,   71§ 
Steele,   H.    H.,   100 
Stephenson,  George,  39§* 
Stewart,  J.,   92§ 
Sullivan,  A.  W.,  123* 
Sullivan,   D.,   4* 
Sutton.  C.   S.,  84§ 
Symons,  W.   E.,  71* 


Taylor,  R.  V.,  131 
Thomas,   C.   F.,   158§ 
Thomson,    S.    G.,   144 
Trump,  W.  D.,   131 


Vallery,  G.  W.,  44* 
Vining,   J.   C,   210* 


Walker,  J.  G.,  39 

Wann,   F.   A.,   183* 

Wasson,  B.  M.,  183§ 

Weissenbruch.   L.,   235*      (See   Inter. 

Ry.  Congress — Gen.  Index.) 
Welsh,'  J.  L.,  71§ 
White,   W.,   158 
Whittaker,  J.  W.,  174§ 
Whvte,   F.    M.,   144 
WiUard,  B.  W.,  203§ 
Williams,  G.  S.,  20 
Williams.   Riley,   151 
Winter,  W.  C.  183 
Wilson,  C,   166* 
Worcester,  B.  D..  4*§ 
Wright,  R.  v.,  13 
Wynne,   J.   H.,   39 


Sague,  J.  B.,   5 
Sahlander,   M.   R., 


158 


Young,  J.  H.,.  183* 


ELECTIONS    AND    APPOINTMENTS 

[All  references  are  to  the  General  News  Section.] 


Algoma  Central  &  Hudson  Bay,  116 
Annapolis,  Washington  &  Baltimore,  145 
Ashland  &.  Westerii,  152 
Atchison.   Topeka  ac   Santa  Fe,  21,   33,  39,  50,  55, 

63,    72.    1(J9.    123.    211 
Atlanta  &  Birmingham  Air  Line,   116 
Atlanta  &   West  Point,   137 
Atlanta,  Knoxville  &  Northern,  211 
Atlantic   &   Birmingham,   33 
Atlantic  &  North   Carolina.   101.   109 
Atlantic  Coast  Line,  21,  50,  55,  72,  211 

Baltimore  &  Ohio,  39,  72,  92,  109,  160,  211 

Baltimore  &  Ohio  Southwestern,  116,  123 

Bessemer  &  Lake  Erie,  203. 

Birmingham  &  Atlantic,  203. 

Bodcan  Valley,  33 

Boston  &   Albany,    131,   137,   152 

Boston  &  Maine,  137 

Brockvllle,   \Vestport   &  Northwestern.   33 

Buffalo  &  Susquehanna,   72 

Buffalo.   Rochester  &   Pittsburg,   22,   33,   159,   166, 

174 
Burlington  Route,   39 

California   Northwestern,  63,   72 

Canadian  Northern.  109 

Canadian    Pacillc,    5,    13,   50,   55,   63,   77,    123,    145, 

1.j9,    1<;(;,    174,    184 
Canadian   Railway  Commission,   131 
Cananea.   Ya'iul   River  &  Pacific,  33 
Cane   Belt    5.   22 
Cedar  Falls  &  Northeastern,  92 
Central    Indiana.   33 
Central  of  Georgia,  39 
Central   of   New   Jersey,   92.   101,    109 
Central   Vermont.  137 
Cerro  de   Pasco  of   Peru,   55 
Chesapeake  &   Ohio,   174  < 

Chicago  &  Alton.   92.   116.   131,   184,   203 
Chicago  &  Eastern   Illinois,  55,  63,  184,  203 
Chicago  &  Erie.   85 
Chicago  *t  North  Western.  5.  85,  131 
Cblo-ago,   Burlington   &   Kansas   City.   45 
Chicago.  BurlinsTon   &  riulncy,  28,  40,  45,  85, 

I.TI.    1X4.    19.5.   211 
Chicago,  Ciiuinnatl  &  l«;'il8vllle,  28,  55,  109, 

123.    152.   184 
Chicago  Or<at   Wesfrn.   U?.  184,   203 
Chicago.  .Milwaukee  A  St.  .^anl.  117.  12.3,  1.31 
Chicago.  Per  ]  la  &  St.  IiOlla  of  Illinois,  40.  55 

101.    l-'.l 
Chicago.  I:i,'k   Ifla.id  &  Gulf.  5.  40 
Chicazo.   u'-^\:   Islund  &  Pacific.  .">,   13.   33.   40 

.50.    rj.    77.    117,    l.'g,    1.37,    152,    159, 

174     :84.    .03.   211 
Chlo.->go.  St    J'aiil.  Minneapolis  &  Omaha.  184. 
Chicago   Tern.iTia!   Transfer.    131 
Cincinnati    i   M':skln?iim    Valley,    203 
riucinnatl.   F'lndlnv  &  Ft.    Wayne.   63 
Cincinnati.  Ilamllron  &  Dayton.  22,  33,  45.  .5.3, 

100.   117,  12:;.   181.   137.   14.5,   152,  174. 

1W5.   203 
Cincinnati,   New  Orleans  i  Texas  Pacific,  167 


92. 
116, 


106, 
203 


101, 

184, 


Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  28,  33, 

101,   203 
Coahuila  &  Pacific,  85 
Coal  Belt,  85 

Colorado  &   Northwestern.   55 
Colorado   &   Southern,   5,    107,   174 
Colorado   &   Wyoming,    123 
Colorado    Midlund,   40,    203 
Consolidated  Railway,  195 
Cumberland   &   Pennsylvania,   33,   117 
Cumberland  Valley,   145 

Darien  &  Western,  55 

Dayton,   Lebanon  &  Cincinnati,   117 

Delaware  &  Hudson,  13,  50 

Delaware.  Lackawanna  &  Western,  40,  50,  92,  101, 

131 
Denver   &    Rio   Grande.   63,   85,   92,    101,    109,    117, 

123.    145,   184.   195 
Denver.  Northwestern  &  Pacific.   63 
Dps   Moines  &  Fort   Dodge,  5,  45 
Detroit  &  Charlevoix.   85 
Kemiit   &   Toledo   Sliore   Line,  5 
Detroit   Southern,  55,  174 

Egyptian  Coal  R.  R.,  of  Illinois,  92 

El  Paso  &  Southwestern,  45,  50,  63,  101 

El  Paso,  .Vorlheastern  System,  22,  55,  203 

Empire   Line,   184 

Erie,  r,().  63.   85,  92,   117,   131,   167.   174,   203 

Evansville  &  Terre  Haute,   123,   145,   167 

Flint  River  &  Northeastern,   85 

Florence  &  Cripple  Creek,  5,  55 

Fort  Smith  &  Western,  211 

Gainesville,  Jefferson  &  Southern,  77 

Gainesville  Midland,  77 

Galveston,   Harrisburg  &  San  Antonio,  109 

Georgetown   &  Western,   55 

Georgia,  Florida  &  Alabama,  5.   131,   203 

Georgia,   Southern  &  Florida,  33 

Grand   Rapids  &   Indiana,   117 

Grand   Trunk,    131,   174,   184,    211 

Grand   Trunk   Pacific,   63,   72 

Great   Northern     50,  195,  203 

Gulf,  Colorado  &  Santa  Fe,  22,  55,  152 

Hannibal  &   St.   Joseph,   28,   184 

Hocking  Valley.  101  „„,„„,,, 

Houston  &  Texas  Central,  50,  92,  109,  117 

Illinois  Central,  13.  .33.  85,  92.  117,  123,  131,  167 
Illinois,  Iowa  &  Minnesota,  55,   109 
Indiana   Harbor,  85 

Indiana,   Illinois  &  Iowa,  22,  145 

Interborough   Rapid  Transit  Co.    (New   iork),  117, 

159 
Intercolonial,   33.   50,  123 
International  &  Great   Northern,   123 
Interoceanlc  of  Mexico,  13 
Iowa   Central,  33,   211 

Jacksonville  &   St.   Louis,   33  .      „, 

Jamestown,   Chautauqua  &  Lake  Erie,   117 
Jonesboro,  Lake  City  &  Eastern,  117,  152 


Kanona  &   Prattsburg,   22,   33 
Kansas  City  Southern,  55,  72,  167 

Lake   Brie  &  Western,   137,   184 

Lake   Shore  &   Michigan   Southern,   131,   137,   145, 

152,   159 
Lake   Superior  &  Ishpeming,   5,  22 
Lehigh  &  Hudson  River,   195 
Lehigh    Vallev,    5,    33,   63,   92,    101,   131,   159,   184, 

211 
Long  Island,  77,   159 

Louisiana  Railway  &  Navigation  Co.,  195 
Louisiana  Western,   22 
Louisville  &  Atlantic,  13,  40 
Louisville  &  Nashville,   22,  40,  195,   203,  211 

Macon,  Dublin  &  Savannah,  152 

Manistee  &  Grand  Rapids,   123.  174 

Memphis  Car  Service  Association,  5 

Mexican,   45,   63,   77 

Mexican  Central,   5,  13,   40,  77,  92,   159,   167,   20S 

Mexican  International,  92 

Mexican  Roads,  85 

Mexican  Southern,  85 

Mexican  Union,  63 

Michigan  -Central,   22 

Michigan  Railroad  Commission,  203 

Midland  Terminal,    85 

Midland   Valley.   45,   145 

Minneapolis  &  St.  Louis,  211 

Mississippi  Central,   124,   145  _ 

Missouri,   Kansas  &  Texas,  33,  40,   117,'  159,   175, 

203 
Missouri  Pacific,  45,  77,  85,  92,  101,  109,  117,  131, 

Mobile,  Jackson  &  Kansas  City.  85,  124 
Mobile  &  Ohio,  55,  77,  117,  137,  184 
Montana,  33 

Morgan's  Louisiana  &  Texas,  22,  211 
Morgantown   &  Kingwood,   184 

Nashville,  Chattanooga  &  St.  Louis,  101 

National  of  Mexico,  5,  22,  63,  85,  101,  117 

Nevada  Central,  40 

New  Brunswick  Coal  &  Railway  Co.,  28 

Newton  &  Northwestern,  5,  152 

New   York   &   Ottawa,   5 

New  York  &  Pennsylvania,  40,  85 

New  York  Central  &  Hudson  River,  22,  28,  33,  211, 

124    131.   137,   152,   159,   184,   211, 
New  York,'  Chicago  &  St.  Louis,  28,  40,  184 
New  York,   New   Haven   &   Hartford,   22,    109,   159, 

167,   175.    184.   211 
New  York,   Ontario  &   Western,   117,   203 
New   York  Rapid  Transit  Commission,  195 
New  York,  Susquehanna  &  Western,  63,  85,  167 
Norfolk   &   Southern,    175 
Norfolk  &  Western,  85,  137,  152 
Northern   Pacific,   78,  85,   109,  184,   195.   211 
North  Shore    (California),  51,  6.3,  72,  78 

Oregon  R.  R.  &  Navigation,  33,  40,  109,  131 
Oregon  Short  Line,  5 
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Pacific   &   Itlaho  Northern,   5 

Panama  Canal   Commission.   137 

Panama  K.  K.,  101,  l;U,  145 

Pans  &  Great  Northern,  5 

Parral  &  Durango,   72 

Pawnee,  5 

Pennsylvania,   78,  109,  137.   145 

Pennsylvania   Company,   28,   203 

Peoria   &  Pelsin  Terminal,   51 

Peoria  &  Pelsin   Union,   101,   109 

Pere  Marquette,  5.  45,  72,  85,   109,  117,  152,  159, 

175.   184,   105 
Philadelphia  &  Ueiuling,  124.  137,  145,  152.  ''11 
Pittsburg  &   Lake   Erie,  5,   13 
Pittsburg,   Shawmut  &  Northern.  G3,  101.  2(I3 
Pittsburg  Terminal  U.  K.  &  Coal   Co.,   101 
Pullman   Company,   33,   45,   63,    117,    137 

Quebec   Central,    55 
tiuebec    Southern,    117 
Queen  Anne's,   167 

Reading  Company,   124 

Richmond.  Fredericlisbiirg  &  Potomac.   175 

Rio  Grande,  Sierra  Madre  &  Pacific,  40,  63 

Rio   Grande   Western,   175,   184 

Rock   Island   Company  of  New  Jersey,  117 

Rutland,  145 

St    Clair  Terminal.   5 
St.   John's  Terminal.   124 
St.  Joseph  Terminal.  40 


St.    Louis  &  San  Francisco,   5,  28,  33,  45,   85,  92, 

117,   124,   131,   137,   159,   184,    203 
St.  Louis,  Brownsville  &  Mexico,  13,  51,  137,  167, 

195 
St.  Louis,  El  Reno  &  Western.  203 
St.   Louis.   Iron  Mountain  &   Southern.   33,   51,  85, 

131,   159 
St.  Louis,  Kansas  City  &  Colorado,  34,  137 
St.   Louis,  Memphis  &  Southeastern,  137 
St.  Louis,   San  Francisco  &  Texas,  28 
St.  Louis  Southwestern,  78 
San  Antonio  &  Gulf,  92,   109 
San  Francisco  &  Northwestern,  40.  51 
San  Pedro,  Los  Angeles  &  Salt  Lake,  13,  63    loO, 

117 
San  Pete  Valley,  55,  85 
Santa  Fe  Central,  85,   117 
Savannah   &    Stateshoro,    5 
Seaboard  Air  Line,  40,  78.  85,  92,  109,  145 
South  &  North  Alabama.  211 
South  Dakota  Central,  45 

Southern,  5.   22.   28,   64,  72,  78,  85,  101,  131,  175 
Southern   Indiana,  55.   159 

Southern  Pacific,  22,  109.  124.  145.  175,  184,  203 
Southern  Pacific  Lines  in  Texas.  109 
South  Georgia  &  West  Coast,   117 
Spokane  Falls  &   Northern,   55 
State   R.   R.   Commission  of  Georgia,   64 
Stonv  Creek,   145 
Suffolk  &  Carolina,  211 

Tavares  &  Gulf,   55 
Tehuantepec   National,    5,   55 


Temiskaming  &  Northern  Ontario,   101 

lennessee   Central.   22,   78,   85,   175,   184,   203,   211 

iexas  &  New  Orleans,  22,  109 

Texas  Southern.   92 

Toledo,  Angola  &  Western,  137 

Toledo,  Peoria  &  Western,   145,   167,   184 

Toledo  Railway  &  Terminal  Company,  138,  175 

Toledo,   St.  Louis  &  Western,   34,  56.  72.   145.   152. 

175.   184 
Trans-Continental    Ry.,   101 

Union   Pacific,   13,   124 

United  New  Jersey  R.  R.  &  Canal  Co.,  124 

Vera   Cruz,   152 

Vera  Cruz  &  Pacific,  64,  152,  167,  184 

Wabash,   101,  184,   195 

Wabash-Pittsburg  Terminal,   34,   85 

Wadley  &  Jit.   Vernon   Extension,   5 

Washington  County,  56 

Western   Maryland    138,   159 

Western   Pacific,   101,  195 

■Western  Railway  Weighing  Association  &  Inspec- 
tion Bureau,   5 

West  Shore,  56 

Wheeling  &  Lake  Erie,  28,  34,  101,  117,  124,  152, 
184 

White    River,    72 

Wilkesbarre  &  Eastern.  85 

Wisconsin  Central,   101 

Yazoo  &   Mississippi  Valley,   124 
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Aberdeen  &  Rock  Fish,  29 

Adair  County,  41,  51 

Adrian  &  Jackson  Traction,  119 

Alaska  Central,   86 

Albion  &  Lockport,  86 

Albion   &  Rochester,  86 

Alcolu   R.   R.,   160 

Alexandria,   iMacon  &  Greenville,  23 

Ailington    Short   Line.    29 

Alpena,   Gaylord  &  Western,  133 

Alton  &  Southern.  110 

Alton,  Jacksonville  &  Peoria,  186 

Amador   R.   R.,   133 

Arizona  &  California,  186 

Arizona  &  Colorado,  65 

Arkansas  Anthracite  R.  R.,  47 

Arkansas,  Missouri  &  Kansas,  94,  186 

Arkansas  Roads,   14 

Ashland  &  Western,  14 

Atchison,    Topeka   &   Santa   Fe,   47,   65,    110,    125, 

177,   186 
Athens  &  Northern,  23 

Athens.   Floral  Park  &  Newnan  Air  Line,  186 
Atlanta   &   Birmingham   Air  Line    (S.   A.   L.  j,   57, 

79,   160,   187 
Atlanta  &   Gulf,   205 
Atlanta,    Knoxville    &    Northern,   29,   51,   73,   139, 

147.  197,  213 
Atlantic  Coast  Line.   110,  168 
Atlantic,   Quebec  &  Western,  197 
Augusta  &  Florida,   147,   187 
Aurora,  De  Kalb  &  Rockford  (Electric),  139,  160 

Baltimore  &  Ohio,  47,  79,  94,  103,  125,   197 

BatesviUe  &  Jacksonport,  29 

Battle  Creek  &  Grand  Rapids  Inland  Lakes  Trac- 
tion, 41 

Bay   City  &   Caro   (Electric),  73 

Bay  City  &  Port  Huron,  7 

Bayfield,  Lake  Shore  &  Western,  35,  47,  119,  133, 
197 

Bayfield   Transfer,   187 

Bay  Minette  &  Fort  Morgan,  23.  41.  125,  133 

Beaumont.   Sour  Lake  &  Western,  35 

Bethel   Granite  R.   R.,   65 

Big  Bend  Railroad.   79 

Big  Creek   &  Thunder   Mountain,   168 

Binghamton  &  Southern,  86,  147 

Birmingham  &  Lineville,  47 

Birmingham,  Columbus  &  St.  Andrews  Bay,  65.  94 

Black  Bayou,  139 

Black   Hills  &   Wyoming,  15 

Black  Lick  &  Yellow  Creek,  23 

Boston  Elevated,   177 

Buckhannon  &  Northern,  23,  197 

Buffalo  &  Depew   (Electric),  79 

Buffalo  &  Rochester   (Electric)..  197 

Buffalo  &  Southeastern   (Electric).  57 

Buffalo  &   Susquehanna,   7,   86,   177 

Buffalo,   Batavia  &  Rochester    (Electric),   119 

Buffalo  Union  Terminal,  177 

Bureau   County   Mineral,   103 

Butte  County,  94 

Calgary,   Red  Deer  and  Battleford.   205 

Calgary  &  Edmonton,  86 

California    Northwestern,   139 

Cambria  Southern,   73 

Campbellford.   Lake  Ontario  &  Western,  Id 

Canada  Middlesex,  197 

Canada  Southern.   177 

Canadian  Northern,   86  ^_    ^„^ 

Canadian  Pacific,  35,  51.  103.   125.  160 

Canadian  Valley  &  Western,   110,  147 

Cananea   &   Topolobampo.   94 

Canton  &   Youngstown.   103 

Catlin  &  Northern,  139 

Cavuga  Lake  &  Ithaca,   147 

Cedar  Falls  &  Northeastern,   86 

Cedar  Rapids  &  Iowa  City    (Electric).   65 

Cedar  Rapids.  Waterloo  &  Northern,  lo3 

Central  California,   139 

Central  Ontario.  187 

Central  Vermont.  86,  103 

Chattanooga  &  Montlake.  94 


Cherry  Tree  &  Dixonville  (Penn.,  N.  Y.  C),  35, 
187 

Cherry    \alley,   168 

Chesapeake  &   Ohio,   94,   168 

Chicago,   Anamosa   &   Northern,   153,   177 

Chicago  &   Central   Illinois,   177 

Chicago  &   Milwaukee    (Electric),   23 

Chicago  &  North   Western,   73,   79,   153,   160 

Chicago,  Burlington  &  Quincy,  65,  94,  147,  153, 
177.   197 

Chicago,   Joliet  &  Iowa,   111 

Chicago,   Milwaukee  «&   St.  Paul,   147 

Chicago,  Rock  Island  &  Pacific,  35,  86,  213 

Chicago    Southern,    111 

Chihuahua  &  Pacific,   7,  187 

Cincinnati,  Hamilton  &  Dayton,  73,  79 

Cincinnati,   New   Orleans  &   Texas   Pacific,   177 

Cincinnati    Southern,    103 

Clarksdale,  Lyon  &  Friars  Point,  94 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  7,  65, 
111 

Cleveland,  Wooster,  Mt.  Vernon  &  Columbus  (Elec- 
tric), 187 

Coahuila  &  Pacific,  94 

Coahuila   Gulf  R.   R.,   187 

Coal  &  Coke,   103 

Coeur  d'Alene  &  Spokane,  94 

Colorado  &  Northwestern,  15,  35 

Colorado.  New  Mexico  &  Gulf,  213. 

Colorado,  Oklahoma  &  Southeastern,  205 

Colorado,  Texas  &  Mexico.  103 

Colorado.   Wyoming  &  Idaho,   168 

Columbia  River  &  Oregon  Central,  65.  109,  197 

Columbus,   Marshall  &  Northeastern,   168 

('iins<]lidated  Railway  Company   (Electric),  94 

(nnsiilidated   Railway    (Connecticut),   15 

Conuav,   Coast  &  Western,  80,   205 

Crawfurd    County    Midland,    23 

Cumberland  &  Mount   Savage    (Electric),   187 

Cumberland  R.   R.,   119,   ^33 

Dallas  &  Eastern  Texas  Traction,   15 

Dallas.  Cleburne  &   Southwestern,   133 

Dalton   &  Alaculsey,    153 

Danville  &  Northern,  47 

Darien    &   Western,   153 

De  Kalb  &  Southeastern.  47 

Delaware  &  Eastern,   160 

Delaware  &  Hudson,  87 

Delaware  &  Lackawanna  Tunnel  R.  R.,   139 

Delta   Southern,   73,  87,  110,   125 

Denver  &   Interurban,   103 

Denver  &  Rio  Grande,  119,  160 

Denver,    Enid   &  Gulf,   94,   119 

Denver.    Northwestern   &   Pacific,    23.    57,   94,   110, 

119.  197 
Denver.  Wichita  &  Memphis,   161,  168 
Depue  &  Northern,   35 
Des  Moines,   Albany  &  St.   Joseph,  47 
Dps  Moines  Interurban,  65 
Des  Moines,   Iowa  Falls  &  Northern,  110.  205 
Des  Moines  Western,  139 
Detroit-Bay  City  Traction,   133 
Detroit  Belt   Line.   51 
Donaldsonville  &  Napoleonville.  47.  197 
Dublin   &   Southwestern.   57,  87.   177 
Duluth.   Missaba  &  Northern,  177.   205 
Durango,  Albuquerque  &  Gulf,  197,  213 
Dversburg    Northern.   213 
Dyersville  &  Northern,   87 


Eagle  Valley,   153 

Eastern  New  York   (Electric),   213 

Eastern   Washington.   205 

Edmonton  &  Slave  Lake,   23 

Elgin    Joliet  &  Eastern,   187 

El   Paso  &   Southwestern,  79 

El  Paso,  Mountain  Park  &  Oklahoma  Central,  94 

Bl  Paso,  Mountain  Park  &  St.  Louis,  139 

Erie,  7,  153  .  ^       .,    ,„ 

Erie  &  Michigan  Railway  &  Navigation  Co.,  41,  73, 

103 
Eureka  &  Palisade,  87 
Evansville  &  Eastern   (Electric),  161 


Florence  &  Clifton,   111 

Florida  East  Coast,  51,  05,  213 

Fort  Adams,    Woodville    &    Centerville   (Electric),. 

87 
Fort   Smith  &  Guidon    (Mo.  Pac),   139 
I'ranklort  &   Ohio  River,   111 


.  Franklin  &  Parker's  Landing,   15 
Freeo   \  alley.   79 


Gainesville.   Jefferson  &   Southern,   41 

Gainesville   Midland,   57,    153 

Gallon   Southern   (Electric),    153 

Gariand    Western,   133 

(ieorgia,  Florida  &  Alabama,  213 

(jrand  Rapids  &  Chicago,   73 

Grand   Rapids   &  Ionia,    139 

Grand   Kapids  &  Kalamazoo  Valley,   73 

Grand  Rapids,   Holland  &  Chicago,  57 

Grand  Rapids  Terminal,   73 

Grand  Trunk  Pacific,  65,   103 

Great   Northern,   15,   29.   94,    103,   119,   125 

Great   Northern    (Canada),   197 

Green  Bay,  Oshkosh,  Madison  &  Southwestern,  153; 

Greenville  &  Knoxville,  177,  213 

Greenville  &   Leland    (Electric),  57 

Guelph  &  Goderich,   57,  65 

Gulf  &  Ship  Island,  119,  187 

Gulf,   Hutchinson   &   Northwestern,  95,   119 

Gulf.   Texas  &   Northern,   161 

Guthrie,  Fairview  &  Western,  139,  205 

Hampton  &  Yorktown,  95 

Helm  &  Northwestern,  168,  197 

Hillsboro   &   Southwestern,  95 

Hoxie,   Strawberry  River  Valley  &  Western,  15- 

Humboldt  Northern,  161 

Hutchinson  &  Western   (Electric),  153,  205 

Illinois  &  Missouri,  161 

Illinois  &  Wisconsin,  119 

Illinois   Central.  47,   73,   111.   125,   153,   161,   187 

Illinois,  Iowa  &  Minnesota,  153 

Illinois  Valley,  29 

Imboden  &  Odell,   139 

Indiana  &  Kensington,    125 

Jacksonville     &     Southwestern      (Atlantic      Coast 

Line),  103.   168 
James   Bay,   47,   197 
Jasper  &  Eastern,  168,  177 
Jefferson  &  Athens,   111,   168 
Jefferson   City,   Jericho  &  Southwestern,   111 
Jellico,   Barboursville,   Manchester    &    BeattyvIUe, 

125 
Jennings  &  Northern,  41 
Jerico  &  Southwestern,  15 

Kalamazoo  &  Chicago.  87 

Kalamazoo  &  Lake  Shore   (Electric),  161,  187 

Kanawha  &  Eastern,   161 

Kankakee  &  Moline,  35 

Kansas  &   Oklahoma   Interurban,    139 

Kansas  City    Burlingame  &  Western,  95.  Ill 

Kansas  City!   Mexico  &  Orient,  41,   169.   187 

Kansas  Citv,  Oklahoma  &  Houston,  79.  147 

Kansas  City.  Tulsa  &  Southwestern,  41,   169 

Kansas-Oklahoma   Interurban.   103 

Kansas,  Okmulgee  &  Gulf,   111 

Kansas   Railroad,   205 

Kensington  &  Eastern,  125 

Kentucky   Midland,   79,   111,   197 

Kettle  Valley.   95 

Knoxville,  La  Follette  &  Jellico,  139,  169,  197 

Lackawanna  &  Wyoming  Valley   (Electric).  41.  79" 

Lackawanna,  Wyoming  Valley  &  Western,  205 

La  Crosse  &   Southeastern,   95 

La  Dicha  &  Pacific.  65 

Lake  Erie  &  Pittsburg.  65.  79 

Lake   Shore  &  Michigan   Southern.   187 

Lake   Superior  &   Southeastern.   133 

Lake  Tahoe  Railroad  &  Transportation  Co.,   15 

Lansing  Manufacturers'  Railroad,   87.   161 
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Laramie,   Hahn's   Peak  &  Pacific.   35 

Laurenceville   &  Western,    1U3,   111 

Leech  Laie  &  Northern,  29 

Liberty  City,  Glennville  &  Manassas,   139 

Linares  Al  Golio,   S7 

Lincoln  &  Oneida   County,  95 

Little  Bay  &  Hampton,  35,  79 

Little   Kiver.   7 

Little  Kock  &  Southern,  41 

Live  Oak  Ac  Perry.   109,  177 

Lone  Kock  A:   La   Valle,   73 

Long   Island,    23,   101,    169 

Louisiana  &  Arkansas,  169* 

Louisiana  Central,  15 

Louisiana  Uoads,  23.  205 

Louisville  Ac  Atlantic,   79,  111^„    ,^,    _,    „,„ 

Louisville  &  Nashvilie,  15,  ol,  73,  161.  197,  213 

Lowville  Ac  Beaver  River,   35,   51,  187 

Lyons  Belt  E.  R.,  133 

Manistee  &  Grand  Rapids,  187,  206 

Manitowoc,   Green  Bay  &  Northwestern,   In 

Marin   Shore  R.  R.,  7 

Mason  Ac   Ocean,   111 

Massachusetts    Electric    Roads,    18 1 

McRae  A:  Dublin,  23 

Memphis,   Indianola  Ai  Gulf,  47 

Memphis,   Paris  &   Gulf,   73 

Mena  &  Black   Springs,  35  ^ 

Mena    Hot  Springs  &  Eastern,   3o,    <3 

Mentor  Southern,  73 

Mexican  Central,   133,   169 

Mexican   International,  ?5 

Mexican  Roads,  7,  29,  35,  57,  6o,  79,  9o.   lO.i,  111, 

125.   133,   161,   1S7,  206 
Meyersdale  &  Salisbury   (Electric),  o7 
Middletown  &  Cecilton,  79 
Midland    Valley.    206 
Millers  Creek,  79 
Mineral  Point  &  Northern,  79 
Minidoka  Ac  Southwestern   (0.  S.  L.),  139.  lo4 
Minneapolis  Ac   Rainy   River,  47,  57 
Minneapolis  Ac  St.   Louis,  177,   198 
Minneapolis,  Red  Lake  &  Ma.nitoba,  lo 
Minneapolis.   St.  Paul  &  Sault  Ste.  Mane.  8..   139 
Minnesota  Roads.   177 
Minter  City,   Southern  &  Western,   169 
Mississippi  Ac  Eastern,   169 
Mississippi  River  Ac  Bonne  Terre,  lo4 
Missouri  &  Illinois  Bridge  &  Belt,   o7 
Missouri,   Kansas   Ac   Texas,   154 
Missouri,  Oklahoma  Ac  Gulf,  147,  161,  187,  198 
Missouri  Pacific,  65,  79 
Mobile  Ac  West  Alabama,  169.   177 
Mobile,    Jackson  &   Kansas   City,    15 
Monongahela   Ac  Washington,   161 
Monroe  Ac  Lake  Providence,  17 1 
Monroe  &  Southwestern,  147 
Monroe  Central,  15 
Monterey  Coal  &  Coke,  95 
Morgantown  Ac  Kingwood,  95,  103,  139,  187 
Mount  Alrv  Ac  Eastern,  58 
Mount  Hamilton  R.  R.,  65 
Mount  Sterling  Short  Line.   41 
Moxahala  &  Bristol,   79 
Munising   Railroad,    87 
Muskogee  Union,  58 

Nashville,  Chattanooga  &  St.  Louis,  15 

Natchez  4  Western,  187  ^„„ 

Natchez,  Columbia  &  Mobile,  87,  103 

National   of  Mexico,   35,   65,  95,  161 

Natural  Bridge  R.  R.,  7,  23 

Nevada  Southern,  161 

New  Berlin  &  Winfield,   119.  125,  177 

New   Hope  Valley,   15,   23,   87 

Newhouse,  Copper  Gulch  Ac  Sevier  Lake,  213 

New   Martinsville  &   Middlebourne,   103 

New  Mexico  Midland,   23.  87 

New   Orleans,    Houma   Ac   Northwestern,  41 

New  York  &  Jersey   (Hudson  River  Tunnel),  147 

New  York  Central  &  Hudson  River,  23,  47,  79,  109 

New  York  City.  103 

New  York  Connecting,  23     „  _^^     .     _     _„     ,,. 

New  York,    New   Haven  &  Hartford,  47,   79,    119, 

New   York',    Pennsylvania    &     Southwestern,     139, 

New  York 'Short  Line   (P.  &  R),  47,  161 


New  York,  Westchester  Ac  Boston,  47 
Norfolk  &  Western,  103,   119,  101,   213 
Northern   Alabama,    187  ' 

Northern  Ac  Southern  Illinois,  41 
Northern  Maine  Seaport  R.  U.,   161 
Northern  Pacific,  7,  161,  177 


Oakdale  &  Western,  29,  35 

Oak  Grove  Ac  Georgetown,  35 

Oakland  Ac  Marysville,   130 

Ohio  River  Ac  Western,  51 

Oklahoma    &   Cherokee   Central,    15 

Oklahoma  City.   Henrietta  &   St.   Louis,  213 

Oklahoma,  Texas  Ac  Gulf,  103 

Oklahoma.    Texas   Ac   New   Mexico,   51 

Omaha  &  Nebraska  Central,  23 

Ontonagon   Ac   Southwestern,   74,   111 

Opelousas,   Gulf  Ac  Northeastern,   15 

Orange   Ac   Northwestern,  74 

Oregon  &   Southeasteru,    125 

Oregon  K.   K.  Ac  Navigation  Company,  87 

Oregon   Roads,   101 

Orford  Mountain.  187 

Overton  County,   80,   95 

Pamlico,  Oriental  &  Western,  139 

Pan-American,   147 

Paragoula  &  Memphis,  80,   111* 

Parkersburg,   Pomeroy  Ac  Western,    213 

Peach  River  Ac  Gulf,  154,  169 

Pendleton  Southern,   213 

Pennsylvania,  7,  23,  29,  147,   198 

Pennsylvania  Company    (N.  W.   S.),   213 

Pensacola-Andalusia.   30 

Philadelphia  &  Reading,   7,   35 

Philadelphia,  Baltimore  &  Washington,   119,  161 

Philadelphia  Terminal,  35 

Philippine  R.  R.,  7 

Pittsburg  Ac  Allegheny  Valley  (Electric),  154 

Pittsburg  Ac  Westmoreland,  23 

Pittsburg,   Bessemer  Ac  Lake  Erie,  169 

Pittsburg,  Cincinnati,  Chicago  &  St.  Louis,  169 

Pittsburg,   Summerville  &  Clarion,  80,   198 

Placerville  Ac  Lake  Tahoe,   119 

Plant  City,  Arcadia  Ac  Gulf,  213 

Port  Angeles  &  Eastern,  125 

Portland  Consolidated  R.   R.,   147 

Portland,  Montpelier  Ac  Huntington,  103 

Portland,  Salem  Ac  West  Side  (Electric),  35 

Porto   Rico  Roads   (Electric),  87 

Prince  Edward  Island,  125,  161 

Quebec  Ac  Lake  St.  John,  74,  139 

(juebec.  New  Brunswick  &  Nova  Scotia,  66 

Quebec.  Western  &  Atlantic,  87 

Rahway  Valley,  41 

Red  Lake.  Minnesota  Ac  Manitoba,  30,  213 

Richmond,   Fredericksburg  Ac  Potomac,   52,   103 

Rio  Grande  Ac  Nueces  Valley,  35 

Rio  Grande.   Sierra  Madre  &  Pacific,  161 

Roaring  Fork,   103 

Rochester,  Syracuse  &  Eastern  (Electric),  74,  103, 

154 
Rockdale,   Jollet  &  Lockport,   147 
Rockdale,  Momence  Ac  Southeastern,  147 
Rockfold  Ac  Preeport,  95 
Rock  Lick  Ac  Wolf  Creek  Valley,  125 
Rogue  River  Valley,  125 

St.  Clair  Coal  R.  R.,  30 

St.  Joseph,  Albany  &  Des  Moines    (Electric),  140, 

177 
St.   Joseph.   Stanberry  &  Northern,  41 
St.  Louis  Ac  Northeastern.  200 
St    Louis  &  San  Francisco,  24,  95 
St'.   Louis,   Brownsville  Ac  Mexico,   30,   74,   87,  187, 

214 
St.  Louis,  Iron  Mountain  Ac  Southern,  87,  147 
St.   Louis,   Kansas   City    &    Colorado    (C,   R.   I.   & 

P.),   7 
St.   Louis,  Little  Rock  &  Gulf.  7.  24 
St.   Louis   Southwestern,    80,    177 
St.  Louis,  Webster  Ac  Valley  Park,  24 
St.  Mary's  Ac  Western  Ontario, -206 
St.    Petersburg   Ac   Gulf,    140 
Saline  Valley,  74  ' 


Salt  Lake  Ac  Ogden,   187 

San  Antonio  &  Eastern,   24 

San  Antonio  Ac  Gulf,   87 

San  Diego  Eastern,  169 

San   Francisco  Ac  Napa,   119 

San   Francisco   R.   R.,   47 

San  Pedro,  Los  Angeles  Ac  Salt  Lake,  95,  111.   161 

Santa  Fe,  Prescott  Ac  Phoenix,  200 

Savannah,   Shiloh  Park  Ac  Corinth,  140 

Savannah,  Stalesboro  Ac  Northern,  140 

Scott   Valley,   87 

Shawneetown  Ac  Roseclair,   198 

Sheffield   Railroad.    2U0. 

Short   Creek   Valley,   58 

Sierra   Grande  Lumber  Company,   95 

Silvertou   K.   R.,   169 

Somerset  R.  R.,  47,  52,  87,  154,  206 

South  Atlantic  Ac  Mexican  Gulf,  58 

South   Bend  k  Southern   Michigan,  178 

South  Dakota  Central,  24,   111 

Southern,  15,  24.  58,  60,  133,  178,  214 

Southern  Indiana,   119.   187 

Southern  Pacific,  7,  41,  52,  119,  140 

Southern   Sonora  Ac  Alamos,  35 

South   Georgia  Ac  West   Coast,   125 

South   Shore  Traction  Company,   87 

Springfield,    Charleston,   Washington   &  Chillicothe 

(Electric),    111,    133 
Statesboro  Ac  Northern,  104 
Steubenville   Ac  Canton,   8 
Sumpter  Valley,   125 
Sumter  &   Northern,    169 
Sunnyside  Railroad,  24 
Superior  &  Southeastern,  87 
Suwanee  Ac  San  Pedro,  95 
Swainsboro  Ac  Statesboro,  95 

Tallulah  Falls,  125 

Temiskaming  Ac  Northern  Ontario,  8,  169 

Tennessee  Central,  7,  47,  161 

Tennessee,  Georgia  Ac  South  Carolina,  125 

Tennessee   R.   R.,   15 

Texas  Ac  Gulf,   111 

Texas  Central,  104 

Texas  Roads,   140,  154,  169 

Thebes  Bridge  Ac  Western,  188 

Thomasville  Ac  Denton,   104 

Toledo   Ac   Indiana    (Electric),   188 

Toledo  &  Point  Place,  30 

Toledo,   Ann   Arbor  &  Detroit,  188 

Tonopah   Ac   Tidewater,   47 

Topeka,  Frankfort  &  Northwestern,  66 

Uintah   R.   R.,   133,   162 

Union  Ac  Glen  Springs,  206 

Union   Pacific,   47,  58,  104,   140,  154 

Union   Terminal,  30 

Vallejo,  Napa  Ac  Benlcia   (Electric),  87 

Vera  Cruz  &  Pacific,  133 

Vincennes,  Washington  &   Eastern   (Electric),   119 

Virginia  &  Southeastern,  154 

Virginia  Ac  Southwestern,  188 

Virginia  Roads,  214 

Wabash  Ac  Rochester   (Electric),  170 
Wadley  Ac  Mt.  Vernon,   188 
Washington  Ac  Greene,   178 
Washington   Central,   198 
Waynesboro  Ac  Savannah  Valley,  147 
Wellsburg  &  BufCalo  Valley,  24 
Western  Maryland,  8,  74,  104,  198,  214 
Western   Pacific,    162,    198 
Western  Roads,  95 
West   Fork   Belt,   188 
West  Virginia  Interior,  104 
Whitehall  R.   R.,  119 
Wichita  Falls  &  Oklahoma,   15 
Willamette  Valley   Electric,   66 
Winchester  &  Washington    (Electric),    15 
Winkle,  Houston  Ac  St.  Louis,  206 
Wisconsin   Ac    Illinois,    133.    140 
Wisconsin  Ac  Michigan,   35,  47 
Wyandotte   Terminal.    119 
Wyoming  Central,  74 


Yazoo  Ac  Mississippi  Valle.v,   111,   178,  188 
Yosemite  Park  Electric.  8 
Yreka  Ac  Scott  Valley,  52 
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Arkansas,  Missouri  Ac  Kansas,  30 

Atchison.   Topeka  Ac  Santa  Fe,   52,    104,   112, 

198 
Atlanta  At  West  Point,   154 
Atlantic  &  Birmingham,   66 
Atlantic   Ac   Danville,   95 
Atlantic  &  Lake  Superior,  80 
Atlantic  Ac   North  Carolina.  66,  87 
Atlantic  Coast  Line,  52,  80,  147,  182 
Augusta  &  Elberton,  8 

Baltimore  Ac  Ohio,  35,  47.  74 
Baltimore  Ac  Southern,  66 
Bath  Ac  Hammondsport,  134 
Boston  &  Maine.   SO,   125,   134.  170 
Boston  At  Worcester  Street  Railway,  198 
Boston   Elevated  R.  R.,  214 
Boyne  City  &  Southeastern.  95 
Brooklyn  Rapid  Transit,  42.  74,  95 
Brunswick  At  Birmingham,  66 


Buffalo  &  Southern,  95 
1(J2,     Buffalo  Ac  Susquehanna,  147,  206 

Buffalo  Ac  Williamsville    (Electric),   8 
Buffalo  Creek,  147 

Buffalo,  Rochester  At  Pittsburg,  66,  147,  178 
Buffalo   Southern,   178 

Calgary  At   Edmonton,   188 

Canada  Atlantic,  87,   119,  134 

Canada  Eastern,  24 

Canada  Southern,  24 

Canadian   Northern.   214 

Canadian  Pacific,  52,  58,  80,  87,  119,  134,  162 

Caraquet   R.   R.,  52 

Central  of  Georgia.  58,  119 

Central   of   New    Jersey,   52 

Central   Pacific,  134 

Chesapeake  Ac  Ohio  Canal,  95 

Chicago  &  Alton.    30.  42.   95,   119 

Chicago  &  Eastern  Illinois,  8 


Chicago,  Burlington  &  Quincy,  8,  15,  30,  178 
Chicago  Great   Western,  58,  74,  88,  126,  140 
Chicago,   Indiana  &  Eastern,   104 
Chicago,   Indianapolis  &  Louisville,  119 
Chicago,  Indianapolis  Ac  St.  Louis  Short  Line,  80 
Chicago    Rock  Island  Ac  Pacific,  15,  35,  42,  95,  104, 

162.  170 
Chicago,   St.  Paul,  Minneapolis  Ac  Omaha,  147 
Chicago,  Terminal  Transfer  Railway,  88 
Chico  Ac  Northern,  95 
Cincinnati,   Bluffton  &  Chicago,   48,  95 
Cincinnati,  Hamilton  Ac  Dayton,  8,  35,  52,  58,  66, 

74.  88.   162.   170 
Cincinnati,  New  Orleans  &  Texas  Pacific,   147 
Cleveland  &  Pittsburg,   8,   170,   178,   188 
Cleveland,  Cincinnati.  Chicago  &  St.  Louis,  36,  206 
Cleveland,  Lorain  Ac  Wheeling,   170,  188 
Colorado  Ac  Southern,   162,   206 
Colorado  Ac  Southern,  162 
Columbus,  Delaware  Ac  Marlon,  154 
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Columbus.  Mechanicsburg  &  Western,  15 

Coney   Island  &  Brooklyn.   178,   206 

Conneaut  &  Erie  Traction,   66 

Connecticut  Hallway  &  Lighting  Conapany,  52,  214 

Consolidated  Railway,  48 

Cripple  Creeli  Central,  126 


Delaware  &   Hudson,   112 

Delaware,  Lackawanna  &  Western,  104,   126,  134, 

188 
Denver  &  Southwestern,   15,  88.  126 
Des  Moines  &  Fort  Dodge,  48,  134,  154,  206 
Detroit  &  Mackinac,   140 
Detroit  &  Toledo   Shore   Line.   24 
Detroit,    Monroe  &   Toledo   Short   Line    (Electric), 

178 
Detroit  Southern.  30,  36,  42,  58 
Dominion   Atlantic,  214 


Erie,  24,  80,  95,  126,  162 

Fort  Worth  &  Rio  Grande,  104 


Gainesville,  Jefferson  &  Southern,  36,  52 

Georgia  &  Alabama  Terminal   (S.  A.  L.),  188 

Georgia,   Florida  &   Alabama,   148 

Georgia  Southern  &  Florida.  148 

Grand   Trunk.    120,   134.   162,   214 

Grand  Trunk  Pacific,  48,  74.  95,  112,  162.  178 

Great  Northern  of  Canada,  30,  36,   74,  154 

Guelph  &  Goderlch,  188 

Gulf  &   Ship   Island,  36,   120 


Harlem  River  &  Port  Chester,  52 

Hoboken  &  Manhattan,   104 

Hocking  Valley.  120 

Hudson   Valley.   96 

Huntingdon  &  Broad  Top  Mountain, 


Illinois  Central,  52,  58,  178.   188 

Illinois,  Iowa  &  Minnesota,  30 

Illinois  Terminal,   170 

Indiana,  Illinois  &  Iowa.  211 

Indianapolis  Southern,  15.  88.  96 

Interborough  Rapid  Transit  (New  York),  8,  42, 

178,   188 
Intercolonial,  36 


Jacksonville  &  Southwestern.  52 


Lackawanna  &  Wyoming  Valley,  52 

Lake  &  River,  16 

Lake  Shore  &  Michigan  Southern,  98 

Laramie.  Hahn's  Peak  &  Pacific,  170 

Lehigh  &  Lackawanna,  88 

Lehigh  Valley,  24.  42.  134,   140 

Lehigh  Valley  Traction.  74 

Lindsay.  Bobcaygeon  &  Poutypool,  154 

Litchfield  &  Madison,  170 

Long  Island,   48 


Louisiana  Sugar  Belt,  104 
Louisville  &  iNashvUle,  74,  206 

Macon,  Dublin  &  Savannah    148 

Maine  Central,  96,  126 

Manhattan   Elevated    (New  York),   178 

Manila   Railroad,   80 

Manistee  &  Grand  Rapids,  126,   188 

Marion  &  Rye   Valley,   80 

Maryland,   Delaware  &  Virginia,    126,   140 

Metropolitan  Street  Railway  (New  York),  16,  88 

Mexican  Central,  48,  58 

Mexican  Railway,  162 

Michigan  Central,  24 

Midland  Railway,   214 

Midland   Valley,   30 

Minneapolis  &  St.  Louis    16,  48 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie,  30,  112 

Mississippi  Central,  36,  188 

Missouri  &  Illinois  Bridge  &  Belt,  126 

Missouri,  Kansas  &  Texas,  88,  96,  104,  154,  370 

Missouri   Pacific     198 

Muscatine  North  &  South,  36,  80,  96 

Muskogee    Southern,   96 


Nashville,  Chattanooga  &  St.   Louis,  120  • 

New   Hampshire   Traction   Company,   170 

Newton  &  Northwestern,  58 

New  York  &  Canada,  80,  104 

New  Y'ork  &  Jersey,  66 

New  York  &  Ottawa,  188,  214 

New  York  &  Port  Chester,  66,  88 

New  York  Central  &  Hudson  River,  8,  16,  42,  52, 

126,  154,  188 
New  York  City  Street  Ry.,  42 
New  England  R.  R.   (N.  Y.,  N.  H.  &  H.),  214 
New  York,  New  Haven  &  Hartford,  8,  48,  58,  112, 

120,    148,    198,   206.    214 
New  York,  Ontario  &  Western,  30,  60,  96,  148.  162, 

198 
New  Y'ork,  Pennsylvania  &  Southwestern,  178 
New  York,  Philadelphia  &  Norfolk.    154 
New  York,   Susquehanna  &  Western,  134 
New  York,  Westchester  &  Boston,  58,  112,  170 
Norfolk  &  Southern,  198 
Norfolk  &  Western,  16,  134 
Northern  Pacific,  48,   140 
Northern   Securities  Co.,  8,  42,  48 
Northern  Traction,  66 
North   Shore,  16 


Oregon   Short  Line,   148 
Ozark  &  Cherokee  Central,  36 


Pacific  Coast,   148 

Pennsylvania,  30,  88.  140,  148.  170 

Pennsylvania  Lines  West,  88 

Penobscot  Central    (Electric),   148 

Pere  Marquette,  36,  74,  80.  134,  170 

Petaluma  &  Santa  Rosa,  36 

Philadelphia  &   Reading,   178 

Philadelphia  Rapid  Transit,  96,  112 

Pittsburg,  Cincinnati,  Chicago  &  St.  Louis,  96.  11' 

Pittsburg,  Virginia  &  Charleston,   16 


Portland  &  Rumford   Falls,   112 
Public  Service  Corporation,  148 


Quebec  Southern,  30,  42,  58 
Queen  Anne's,  126 


Raleigh  &  Western,  88 

Reading  Company.  48,  96,  148,  214 

Richmond.   Fredericksburg  &  Potomac.   178,  214 

Rio  Grande,  Sierra  Madre  &  Pacific,  120 

Rock  Island  Co.,  8 


St.  Louis  &  San  Francisco.  48,  206,  214 

St.  Louis,  Brownsville  &  Mexico,  104,  120 

St.   Louis,   Iron   Mountain   &   Southern,   188 

St.  Louis,  Memphis  &  Southeastern,  126 

St.   Louis,  Pascagoula  &  Panama,  188 

St.  Louis,  San  Francisco  &  Texas,  16 

St.  Louis   Southwestern,  66,   148 

Seaboard  Air  Line,   36,  66,   80,   120 

Sierra  Railway,   48 

South  &   North  Alabama    (L.  &  N.),   188 

South  &  Western,   140 

Southern,  96,  104 

Southern  California   (A.,  T.  &  S.  Pe),  80 

Southern   Indiana,   120 

Southern  Pacific,  16,  24,  36,  42,  48,  52,  120,  198 

South  Side  Elevated   (Chicago).  88 

Staten   Island  Rapid  Transit  Co.,  58 


Tennessee  Central,  42 

Terminal  R.  R.  Association  of  St.  Louis,  74 

Terre  Haute  &  Indianapolis,  15,  120,  148 

Texas  &  Oklahoma,  96 

Texas  Southern,  48 

Third  Ave.   (New  York),  30 

Tidewater  R.  R.    80 

Toledo,   Peoria  &  Western,   112 

Toledo  Railway  &  Terminal,  16,  52 

Toledo,   St.   Louis  &  Western,  162 

Toledo,  Walhonding  Valley  .&;  Ohio,   88 

Trinity  &  Brazos  Valley.  42 

Ulster  &  Delaware,  30 

Underground   Electric  Railway  Company,   134 

Union  Pacific,  8.   140 

United  Railways    (St.   Louis),   206 


Vandalia,   162 

Vera  Cruz  &  Pacific,  104,  112,  120,  134 

Wabash,   24,   104,  126 

Wabash-Pittsburg  Terminal,   16 

Walton  County  R.  R.,  52 

Western  Pacific,  96 

Western  Maryland,  96.   214 

West  Jersey  &  Seashore.  120 

Wheeling  &  Lake  Erie,  198 

Winnipeg.  Selkirk  &  Lake  Winnipeg,  88 

Wisconsin   Central,   134 

Worcester  &  Blackstone  Valley   (Street).   112 

Worcester  &  Southbrldge  (Electric),  126,. 214. 
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A    British    Railroad    Gazette. 

An  international  combination  publication, 
in  London,  of  the  Railroad  Gazette  together 
with  the  best  known  railroad  paper  in  Eng- 
land will  begin  in  the  first  week  in  July. 
The  method  of  republication  of  nearly  all 
the  reading  pages  in  this  British  edition 
makes  it  desirable  and  necessary  to  change 
the  size  of  the  leaf  and  the  form  of  making- 
up  to  which  the  Railroad  Gazette  readers 
have  been  accustomed  for  a  generation.  Lon- 
don Transport,  which  is  the  partner  in  the 
edition  for  Great  Britain  and  other  Eastern 
continents,  has  maintained  a  vigorous  in- 
crease in  growth  during  the  past  13  years, 
both  in  value  and  in  a  great  foreign  circula- 
tion, and  it  affords  the  best  possible  basis 
for  such  a  railroad  publication  as  the  world 
needs. 

For  the  Railroad  Gazette  there  are  many 
adva,ntages.  The  combined  editorial  staff 
and  correspondents  will  get  more  surely  and 
accurately  improvements  in  railroad  engi- 
neering and  in  operating  methods  in  all 
countries.  Correspondents  may  be  assured 
that  their  articles  will  be  seen  wherever 
there  are  railroads  and  railroad  olficers,  and 
this  is  alike  true  of  advertisers  in  the  Rail- 
road Gazette.  In  amplifying  the  science  and 
in  working  out  the  art  of  transportation, 
Transport  and  Railroad  Gazette  has  an  im- 
portant mission.  It  is  an  inspiring  under- 
taking and  its  editors  and  publishers  have 
a  deep  feeling  of  responsibility  in  the  serious 
work  which  is  before  them.  If  it  is  well 
done  the  world  will  be  benefited. 


The   Economy  of  the   50-Ton   Box  Car. 


The  50-ton  box  car  is  not  a  rarity  on 
American  railroads.  The  mere  fact  that  the 
Pennsylvania  has  adopted  cars  of  this  ca- 
pacity as  standard  is  a  strong  argument  in 
their  favor  as  having  an  earning  capacity 
greater  than  the  30-ton  or  40-ton  car.  An 
analysis  of  their  real  value  must  take  into 
consideration  two  important  points:  Can 
the  greater  loads  which  they  will  carry  be 
obtained,  and  if  so  what  is  the  money  value 
of  their  greater  carrying  capacity  during  a 
given  period  over  and  above  the  additional 
first  cost  and  the  cost  of  hauling  the  extra 
dead  load  due  to  their  weight? 

If  the  necessary  facts  are  at  hand,  it  is  not 
hard  to  arrive  at  the  actual  increase  in  earn- 
ing power  in  a  given  period  of  time,  of  the 
100,000  lb.  car  over  the  80,000  lb.  car,  pro- 
vided both  are  loaded  to  their  maximum  ca- 
pacity during  that  period.  A  concrete  exam- 
ple serves  best  for  such  a  calculation  and  the 
following  data  have  been  taken  from  the  re- 
port of  a  railroad  which  fairly  represents 
average  operating  conditions  in  the  United 
States.  Such  assumptions  as  have  been 
made  are  conservative  and  not  far  from 
actual  values.  The  comparison  is  of  two 
box  cars,  both  having  bodies  of  the  dimen- 
sions adopted  as  standard  by  the  American 
Railway  Association  (36x81/2x8),  one  of 
80,000  lbs.  capacity  and  the  other  of  100,000 
lbs.  capacity.  The  first  will  cost  $1,100  and 
weigh  41,400  lbs.,  the  second  will  cost  $1,150 
and  weigh  43,000  lbs.;  a  difference  of  $50  in 
cost  and  of  1,600  lbs.  in  dead  weight,  due 
largely  to  the  heavier  trucks  used.  On  the 
road  in  question,  the  gross  operating  ex- 
penses chargeable  to  freight  were  $13,196,142 
which   includes   an   equitable   proportion   of 


all  charges  for  maintenance,  repairs  and 
improvements  to  track,  bridges  and  other 
structures  together  with  charges  for  engine- 
men  and  trainmen,  repairs  to  cars  and  loco- 
motives, fuel,  water,  oil  and  all  other 
charges  usually  included  in  operating  ex- 
penses. The  total  ton-mileage  for  the  year, 
including  dead  weight  of  cars,  estimated  at 
29,000  lbs.  each,  was  6,281,032,000.  Dividing 
this  figure  into  the  gross  operating  expenses, 
makes  the  average  cost  of  moving  one  ton 
one  mile,  2.1  mills.  The  average  yearly 
mileage  of  cars  was  11,300  miles.  The  ex- 
cess weight  of  the  100,000  lb.  car  over  the 
80,000  lb.  car  being  1,600  lbs.  or  .8  ton,  the 
excess  ton  miles  per  car  for  the  year,  due  to 
running  the  larger  car,  would  be  .8  x  11,300 
or  9,040  ton-miles.  At  2.1  mills,  the  cost  of 
moving  this  excess  dead  weight  in  each  car 
would  be  $18.98.  Add  to  this  the  interest  at 
5  per  cent,  on  the  excess  first  cost  of  $50  and 
the  total  cost  per  year  of  the  100,000  lb.  car 
over  the  80,000  lb.  car  is  found  to  be  $21.48. 

With  10  per  cent,  overload,  the  larger  car 
has  11  tons  greater  capacity  than  the  small- 
er car.  The  net  earnings  per  ton-mile  on 
this  road  were  5.6  mills.  The  excess  net 
earnings  per  mile  run  of  the  100,000  lb.  car 
over  the  80,000  lb.  car,  both  loaded  to  their 
maximum,  will  therefore  be  11  x  5.6  mills 
or  6.16  cents.  The  excess  cost  per  year  of 
the  100,000  lb.  car  is  $21.48;  hence  the 
large  car  must  travel  2,148  -^  6.16,  or  349 
miles,  fully  loaded,  before  it  begins  to  show 
a  saving  over  the  80,000  lb.  car.  For  every 
mile  traveled  over  and  above  349  miles  the 
larger  car  when  fully  loaded  earns  6.16  cents 
per  mile  in  excess  of  the  80,000  lb.  car.  If  it 
ran  its  entire  mileage,  loaded  to  its  maxi- 
mum capacity,  it  would  show  a  gain  in  earn- 
ing capacity  of  $674.50  for  the  year. 

But,  unfortunately,  the  assumption  on 
which  the  above  calculation  is  based,  that 
both  cars  are  loaded  for  their  entire  mileage 
at  their  maximum  capacity,  which  includes 
a  10  per  cent,  overload  above  the  marked 
capacity,  cannot,  as  a  matter  of  fact,  ever  be 
realized  in  actual  operation.  The  value  of 
the  large  car  as  an  earning  factor  depends 
solely  on  the  possibility  of  obtaining  loads 
for  it  which  exceed  the  capacity  of  the 
smaller  car.  The  cubic  capacity  of  the  Amer- 
ican Railway  Association  standard  box  car 
which  measures  36  ft.  long,  8  ft.  6  in.  wide 
and  8  ft.  high  is  2,448  cu.  ft.  If  a  100,000  lb. 
car  of  these  dimensions  is  loaded  with  wheat 
to  its  capacity  of  110,000  lbs.  the  load  would 
come  to  within  6  in.  of  the  roof.  On  the 
other  hand,  a  car  loaded  with  88,000  lbs.  of 
wheat  would  have  a  load  coming  to  within 
2  fit.  of  the  roof;  which  approximates  much 
nearer  to  actual  loading  and  unloading  con- 
ditions. All  of  the  other  grains  usually  car- 
ried in  bulk  weigh  from  three  to  five  pounds 
less  per  cubic  foot  than  wheat  and  hence 
could  not  be  used  in  fully  loading  the  100,000 
lb.  car  under  any  circumstances.  The  com- 
mon kinds  of  lumber  weigh  from  30  to  45 
lbs.  per  cubic  foot,  or  from  3  to  18  lbs.  less 
than  wheat.  Only  a  few  articles  suitable  for 
bulk  shipments  can  be  loaded  in  sufficient 
quantities  to  equal  the  maximum  for  the 
100,000  lb.  car,  cotton  in  round  bales,  bricks, 
pig  metal,  paper  in  rolls  or  bundles  and  a 
few  less  common  commodities.  Under  the 
most  favorable  circumstances,  full  carloads 
cannot  always  be  obtained  even  for  bulk 
shipments  and  in  the  case  of  miscellaneous 
merchandise  and  high-class  freight,  it  is  sel- 


dom, if  ever,  that  a  car  can  l,o  loaded  to  any- 
thing like  its  full-rcapacity  of  55  tons.  On 
tlie  Missouri  Pacific  after  four  years  of  edu- 
cating shippers  and  agents  in  loading  cars  to 
their  fullest  capacity,  the  average  shipment 
of  general  freight  per  car  from  23  of  the 
largest  stations,  was  11,688  lbs.  This  is  less- 
than  one-seventh  the  capacity  of  the  smaller 
of  the  two  cars  that  we  have  been  consider- 
ing, and  yet  it  is  looked  upon  as  a  highly 
creditable  accomplishment,  and  justly  so. 
It  is  no  doubt  a  much  larger  average  than 
can  be  found  on  any  similar  road  which  has 
not  given  special  attention  to  loading. 

In  building  50-ton  cars  to  be  used  for  one 
or  two  kinds  of  lading — as,  for  example,  coal 
and  iron  ore — no  mistake  has  been  made. 
Everybody  agrees  that  the  economy  in  wages 
and  in  track  room  far  outweighs  all  disad- 
vantages. If  a  single  commodity — say  wheat 
from  Lake  Erie  to  the  Atlantic  Ocean — could 
be  had  in  sufficient  volume  to  keep  a  partic- 
ular lot  of  cars  well  employed,  similarly  sat- 
isfactory results  might  be  had  with  box 
cars;  but  in  dealing  with  general  traffic  the 
very  large  "ifs"  in  the  foregoing  calculations 
must  be  kept  constantly  in  mind.  The  pro- 
portion of  our  general  traffic  which  must  be 
moved  in  loads  of  moderate  weight  or  bulk, 
because  of  the  need  of  promptness  or  the 
wishes — either  businesslike  or  whimsical — of 
shippers  and  consignees,  is  very  large,  and 
with  the  increased  density  of  population  is 
increasing.  The  use  of  a  single  standard  size 
of  car  has  an  element  of  wastefulness,  at 
best.  In  England  and  other  countries  where 
small  cars  have  always  been  used,  the  rea- 
sons why  small  sizes  are  still  adhered  to  are 
based  on  numerous  hard  facts  which  are  by 
no  means  uninstructive  to  Americans.  A 
study  of  those  reasons  would  very  likely 
show  convincing  grounds  for  making  our 
standard  no  higher  than  40  tons. 


Discipline    and    Improvements. 


The  fact  that  lives  and  property  are  not  s» 
safe  as  they  ought  to  be,  on  American  rail- 
roads, is  attributed,  in  part,  to  poor  disci- 
pline or  lack  of  discipline  among  the  meu 
who  g,re  put  in  charge  of  the  lives  and  prop- 
erty. The  question  of  making  these  men 
more  careful,  vigilant  and  efficient  has  been 
discussed  a  little,  here  and  there,  but  defi- 
nite results  do  not  seem  to  be  accomplished 
in  any  adequate  degree.  This  being  so  it 
may  be  well  to  turn  the  problem  around  for 
a  moment  and  look  at  the  other  way.  If, 
instead  of  asserting  that  the  discipline  of 
trainmen  and  station  men  is  defective  or  de- 
ficient (which  seems  to  imply  that  it  has  de- 
teriorated from  some  past  standard  or  con- 
dition which  was  higher)  we  should  assume 
that  the  trouble  is  due  to  changes  in  the  de- 
mands that  are  made  on  the  men,  we  might 
simplify  our  problem,  or  at  least  make  it 
simple  to  more  people.  To  tell  a  trainmaster 
or  a  foreman  that  his  discipline  is  not  so- 
good  as  it  once  was,  when  he  is  all  the  time 
vividly  conscious  of  having  put  forth  just  as 
much  and  as  intelligent  effort  as  ever  before, 
is  likely  to  puzzle  and  discourage  him.  This 
feeling  should  be  taken  into  account,  and  ' 
if  the  diminished  safety  of  lives  or  the  in- 
creased expense  on  account  of  wrecks  is  due  to 
increased  burdens  put  upon  the  men,  it  will  be 
well  to  be  frank  with  ourselves  and  state  the 
facts  as  they  are.  It  is  true  that  increased 
demands  ought  to  be  met  by  the  men  them- 


THE     RAILROAD     GAZETTE. 


Vol.   XXXVII.,  No.  1. 


selves.  An  intelligent  man  ought  to  grow 
with  his  work.  Such  increases  in  responsi- 
bility as  have  occurred  have  not  been  sud- 
■den.  and  wide-awake  men  have  adapted 
themselves  to  new  conditions.  Nevertheless 
there  is  a  duty  to  explain  and  educate  which, 
it  may  be,  has  not  been  fully  met. 

Take  the  simple  question  of  the  frequency 
of  trains.  Assuming  a  given  standard  of  in- 
telligence and  care,  on  the  part  of  conduct- 
ors, enginemen  and  operators,  an  increase  in 
the  number  of  trains  daily  will  increase  the 
liability  of  collision,  unless  the  degree  of 
intelligence  and  care  is  100  per  cent,  in 
all  the  men.  As  long  as  our  men  are  ad- 
mittedly to  be  graded  at  less  than  100  per 
cent,  in  proficiency  and  reliability,  an  in- 
crease of  chances  of  collision  means  an  in- 
crease in  collisions.  In  the  former  times, 
supposed  to  be  "good  times"  as  compared 
with  the  recent  periods  of  high  casualty  rec- 
ords, freedom  from  disaster  was  partly  due 
to  freedom  from  opportunity  for  disaster; 
it  is  so  now;  but  there  is  less  freedom  be- 
cause more  opportunity.  No  one  can  meas- 
ure this  risk,  or  the  change  which  has  or 
may  have  occurred  in  it,  but  the  fact  will  be 
acknowledged.  Possibly  this  element,  with 
the  elements  of  overwork  due  to  the  great 
volume  of  traffic,  and  of  inexperience  due  to 
the  necessity  of  promoting  men  too  fast  and 
employing  too  many  new  ones,  would  ac- 
count for  most  of  the  increase  in  the  acci- 
dent and  damage  record.  "VNTiether  it  does 
or  does  not,  the  point  is  one  which,  if  re- 
flected on,  should  serve  as  a  reminder  of  the 
unwisdom  of  permitting  expansion  in  busi- 
ness without  providing  for  a  corresponding 
expansion  of  facilities;  and,  in  the  matter 
of  provision  for  safety,  the  facilities  should 
be  increased  at  least  a  little  more  than  the 
demands  increase,  for  our  standards  have 
never  been  high  enough. 

This  using  facilities  up  to  their  limit  and 
beyond  is  a  characteristic  of  railroad  work 
in  more  than  one  department.  The  familiar 
experience  with  freight  cars  is  an  example. 
If  we  make  stronger  and  better  trucks,  axles 
and  wheels  we  forthwith  increase  the  loads 
so  that  damage  from  broken  parts  keeps  up 
as  before;  and  with  the  heavier  and  more 
costly  cars  each  damage  bill  is  larger  than 
its  counterpart  of  former  years.  We  intro- 
duce the  air  brake  to  make  it  safer  to  run  at 
speed,  and  then  increase  the  speed  so  that 
safety  is  perhaps  diminished  instead  of  in- 
creased. As  soon  as  freight  train  speed  is 
heightened  so  as  to  make  it  easier  for  the 
men  to  get  adequate  rest,  we  lengthen  the 
runs  so  that  irregular  hours  and  overwork 
are  as  troublesome  as  ever.  If  the  telephone 
is  introduced  to  simplify  communication  by 
wire,  almost  the  first  thought  of  the  super- 
intendent is  to  try  to  save  money  on  oper- 
ators' wages — to  get  along  with  a  cheaper 
grade  of  men.  The  need  of  skilful  brakemen 
having  become  less  pressing,  with  the  almost 
univer.sal  use  of  the  air  brake,  trains  are 
manned  with  "trainmen"  who  not  only  lack 
skill  in  braking  but  also  lack  the  all-around 
gumption  which  experience  in  braking  for- 
merly helped  to  teach. 

Now,  if  we  do  the  same  way  with  the  dis- 
cipline of  conductors,  enginemen  and  oper- 
ators, in  those  features  of  their  work  which 
come  up  for  consideration  when  we  study 
the  collision  record,  we  may  fairly  expect  to 
go  on  killing  people.    Whatever  may  be  said 


about  the  increase  of  chances  or  the  pro- 
portion of  killed  to  carried  or  employed,  it 
is  admitted  that  higher  vigilance  is  re- 
quired. No  standard  of  efficiency  is  a  safe 
guide  except  the  standard  of  perfection.  If 
the  next  Government  bulletin — or  the  rec- 
ords of  the  next  year — should  show  a  di- 
minution of  50  per  cent,  in  the  casualties 
to  passengers,  that  fact  by  itself  would  not 
in  the  least  weaken  the  grounds  for  the  ex- 
hortations that  have  been  made  on  this  sub- 
ject, or  give  any  evidence  that  the  deaths 
of  the  last  appalling  bulletin  were  unavoid- 
able and  conveyed  no  lesson.  As  long  as 
trainmen  neglect  to  identify  opposing  trains 
at  meeting  points,  the  investigation  of  their 
habits  in  this  matter  is  a  crying  necessity, 
whether  their  neglect  kills  anybody  or  not. 
As  long  as  conductors  and  enginemen  are 
detected  every  month  in  depending  on  each 
other — instead  of  conferring  with  each 
other — for  the  safety  of  their  train,  dis- 
cipline is  in  need  of  correction,  whatever 
our  death  records  may  show  or  not  show. 
The  need  for  improving  discipline  is  not  to 
be  learned  now  from  the  casualty  records; 
but  in  the  light  of  known  deficiencies  and 
known  possibilities  of  improvement.  The 
connection  between  a  defect  in  discipline 
and  the  death  of  a  passenger  is  often  as  harH 
to  trace  as  that  between  a  voter's  conscience 
and  an  honest  Mayor  or  a  strong  Congress- 
man; but  when  everyone  knows  that  the  con- 
nection exists,  the  duty  in  the  premises  is 
plain. 


Clearance    Limits    on    American    Railroads. 


On  another  page  in  this  issue  is  a  diagram 
showing  the  minimum  composite  clearance  of 
the  important  railroads  in  the  United  States. 
Several  points  on  the  diagram  are  note- 
worthy as  indicating  a  really  serious  condi- 
tion of  affairs  brought  about  by  the  great  in- 
crease in  the  size  and  capacity  of  passenger 
and  freight  equipment  within  the  last  few 
years.  The  increase  has  been  gradual  and 
the  encroachments  on  what  have  been  com- 
monly assumed  as  safe  limits  of  size  have 
been  made  apparently  without  a  careful 
study  of  the  physical  limitations  of  all  of  the 
railroads  collectively. 

The  first  projection  shown  on  the  line  ris- 
ing from  the  rail  is  3  ft.  4  in.  from  the  center 
line  and  rises  9  in.  from  the  top  of  rail.  Low 
arch-bar  trucks  are  likely  to  strike  the  ob- 
struction indicated,  which  is  on  a  large  rail- 
road system  in  the  middle  West.  The  jagged 
line  rising  from  1  ft.  above  the  rail  is  a 
composite  of  several  Eastern  roads,  and 
comes  very  close  to  the  bottom  corner  of  the 
journal  boxes  on  5V(;  in.  x  10  in.  journals. 
If  for  any  reason  the  size  of  wheels  is  de- 
creased, as  in  the  120,000-lb.  fiat-car  built  for 
the  General  Electric  Co.  last  year,  and  de- 
scribed in  the  Railroad  Gazette  Nov.  13,  1903, 
where  it  was  necessary  to  get  a  very  low 
floor,  this  point  will  strike  the  projections 
shown.  The  minimum  width'  above  4  ft.  is 
shown  at  10  ft.  While  only  one  road  reported 
this  minimum  width,  several  others  are  only 
an  inch  or  two  outside,  and  10  ft.  can  well  be 
taken  as  the  limiting  width.  Several  recent 
designs  of  furniture  and  other  large  cars, 
notably  the  coke  car  for  the  Cambria  Steel 
Co.,  illustrated  elsewhere  in  this  issue,  ex- 
ceed this  limit  for  the  full  height  above  the 
floor  line. 


The  most  serious  condition,  however,  is  in- 
dicated above  the  11-ft.  line.  The  irregular 
line  from  11  ft.  6  in.  up  to  13  ft.  6  in.  is  the 
east-bound  clearance  limit  for  the  Baltimore 
&  Ohio.  The  diagram  which  was  sent  in 
from  this  road  showed  a  composite  clearance 
for  the  entire  system  plotted  for  east-bound 
and  west-bound  tracks.  These  clearances 
were  originally  obtained  from  a  specially  de- 
signed car  built  by  the  Baltimore  &  Ohio, 
which  had  mounted  on  it  an  apparatus  for 
recording  any  projections  within  certain 
limits  when  the  car  was  run  through  tun- 
nels, bridges  or  past  other  structures  to  one 
side.  (See  the  Railroad  Gazette,  May  1, 
1903).  The  following  note  was  appended 
to  the  print  returned,  showing  the  outline: 
"These  clearances  are  obtained  by  subtract- 
ing the  middle  ordinate  of  a  car  60  ft.  center 
to  center  of  trucks  from  the  actual  distance 
from  the  center  line  of  track  to  the  obstruc- 
tion." In  other  words,  where  the  obstruction 
was  on  a  curve  the  clearances  shown  were 
rectified  to  provide  for  a  car  60  ft.  center  to 
center  of  trucks  passing  around  the  curve 
where  the  overhang  in  the  middle  would  ap- 
parently strike  the  projection.  It  is  doubt- 
ful if  any  of  the  diagrams  sent  in  were  more 
carefully  prepared  than  this  one,  which  indi- 
cates the  most  serious  difficulty.  The  pro- 
posed width  at  eaves  for  a  standard  box  car 
is  9  ft.  7  in.  at  12  ft.  6%  in.  above  the  rail. 
This  width  falls  outside  of  the  clearance 
shown.  It  has  not  been  ascertained  whether 
the  clearance  at  this  point  is  on  the  main 
line  track  or  on  a  branch  line,  but  inasmuch 
as  two  or  three  other  roads  come  within 
3  in.  or  4  in.  of  the  same  point,  it  seems 
hardly  safe  to  adopt  as  standard  a  dimension 
which  interferes  under  the  most  favorable 
conditions  with  one  great  trunk  line  and  so 
closely  approaches  the  clearances  of  others. 
If  the  car  is  loaded  eccentrically  or  rocks 
badly  when  heavily  loaded,  interference  will 
result  which  might  damage  the  car  badly. 
Locomotives,  perhaps,  which  are  built  to 
run  on  a  certain  division  can  be  built  as  big 
as  the  clearances  of  that  particular  division 
will  allow,  but  when  a  railroad  orders  cars 
which  are  to  be  used  in  interchange  traffic, 
it  assumes  to  a  certain  extent  the  responsi- 
bility for  their  safe  operation.  If  the  cars 
are  too  big  to  be  run  over  another  road,  the 
responsibility  rests  with  the  owners  of  such 
equipment.  It  might  be  urged  with  equal 
force  that  if  one  railroad  chooses  to  build 
cars  which  can  be  run  over  its  own  lines 
and  not  over  some  other  line,  it  can  equip 
such  cars  with  air-brakes  and  couplers  of 
some  design  which  will  not  operate  in  con- 
.  nection  with  the  equipment  on  foreign  cars. 
The  one  proposition  is  as  sound  as  the  other, 
and  yet  the  railroads  are  doing  exactly  that 
thing.  Before  any  definite  action  is  taken 
toward  adopting  a  standard  or  maximum 
size  of  cars,  such  as  the  Master  Car  Build- 
ers' Association  proposes  to  take,  a  careful 
and  thorough  examination  of  the  clearances 
of  all,  and  not  a  few,  railroads  should  be 
made;  and  unless  the  minimum  points  can 
be  changed  before  some  agreed  time,  no  en- 
croachment on  a  safe  limit  for  all  the  roads 
should  be  sanctioned. 


The  Secretary  of  the  Board  of  Trade  has 
issued  for  the  year  1903  the  "General  Re- 
port," which  follows  the  regular  statistical 
report  of  accidents  on  the  railroads  of  Great 
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Britain  and  Ireland.  It  is  prepared  by  Her- 
bert Jekyll.  The  statistical  report  was  sum- 
marized in  the  Railroad  Gazette  of  April  15, 
page  291.  The  present  document  contains 
the  comments  of  the  bureau  officers  on  the 
principal  facts  of  the  year.  The  most  no- 
ticeable feature  this  time  is  that  part  deal- 
ing with  the  form  of  the  returns  and  pro- 
posing certain  changes.  Hereafter,  each 
quarterly  report  will  deal  exclusively  with 
the  accidents  of  that  quarter,  as  is  the  case 
in  the  American  reports.  Heretofore  the 
English  reports  made  up  in  July  and  Octo- 
ber have  given  the  figures  for  six  months 
and  nine  months  respectively.  For  1903  the 
statistics  of  passengers,  servants  and  other 
persons,  are  subdivided  further  than  for- 
merly and  comparisons  are  drawn  between 
the  number  of  accidents  and  the  correspond- 
ing number  of  persons  exposed  to  accidents. 
It  is  proposed  in  the  future  to  make  a  dis- 
tinction between  what  are  classed  as  pre- 
ventable and  non-preventable.  It  is  also 
proposed  to  distinguish  severe  accidents  (to 
employes)  from  those  which  are  slight, 
those  which  lay  a  man  off  14  days  being 
classed  as  severe.  The  report  declares  that 
more  than  half  the  accidents  which  occur 
on  railroads,  either  to  passengers  or  em- 
ployes, are  due  to  want  of  common  care  and 
caution  on  the  part  of  the  injured  persons. 
The  inclusion  of  suicides  and  accidents  to 
trespassers  has  led  to  much  misapprehension 
and  to  false  conclusions  by  many  persons. 
LaVge  as  the  totals  have  been,  in  the  reports 
heretofore  published,  it  remains  true  that, 
excluding  the  train  accidents  which  can- 
not be  cured  by  regulations,  and  those  which 
are  not  caused  by  railway  working,  the  field 
in  which  improvement  is  to  be  looked  for  is 
comparatively  small.  The  number  of 
passengers  killed  in  train  accidents  in 
1903  (25)  is  equal  to  one  in  48 
millions  carried,  the  latter  figure  not  in- 
cluding season  ticket  holders.  The  number 
killed  is  four  times  greater  than  in  the  pre- 
ceding year,  and  the  ratio  is  correspondingly 
greater,  the  number  of  passenger  journeys 
having  changed  but  slightly.  The  number 
of  employes  killed  in  train  accidents  (6)  is 
equal  to  one  in  12,106.  The  number  of  train 
accidents  inquired  into  by  the  inspecting 
officers  in  1903  was  31.  Only  five  of  these 
accidents  were  attended  with'  fatal  results  to 
passengers.  The  number  of  accidents  at 
highway  grade  crossings  in  1903  was  100,  in 
which  73  persons  were  killed  and  39  injured. 
A  list  is  given  showing  the  place  where  each 
one  of  these  happened  and  the  circumstances 
in  connection  with  some  of  them.  The  re- 
port has  the  usual  condensed  accounts  of  the 
inspecting  officers'  reports;  these  fill  11 
pages. 


The  Railway  Commission  of  Canada  is  giv- 
ing the  world  an  entirely  new  brand  of  state 
railroad  regulation.  After  investigating  an 
accident  recently  the  commissioners  ordered 
the  suspension  of  the  men  whose  negligence 
caused  it,  one  for  30  days  and  another  for 
60;  and  in  another  case  the  man  who  was 
blamed  was  ordered  dismissed.  Just  how 
fully  the  statute  laws  of  Canada  provide  for 
punishment  of  men  who,  acting  as  railroad 
employees,  cause  death  or  personal  injury  we 
do  not  know;  but  if  they  deal  with  the  sub- 
ject at  all,  the  interference  of  the  Railway 
Commission  will  be  likely,  we  should  think, 
to  introduce  confusion.  Even  if  the  Com- 
mission's decisions  are  uniformly  intelligent 
and  just  they  will  be  subject  to  the  grave  ob- 
jection that  they  relieve  the  railroad  com- 
pany of  its  responsibility  in  a  way  that 
must  impair  discipline  and  improperly  favor 
the  railroad.  "What  right  has  the  Commis- 
sion to  say  that  suspension  is  the  most  suit- 
able punishment  for  the  ordinary  offenses? 


One  of  the  first  attributes  of  government  is 
justice,  but  suspensions  are  usually  unjust, 
in  that  they  do  not  require  the  employee  to 
pay  the  cost  of  repairing  the  damage  that  he 
has  caused.  They  often  do  harm  to  the  em- 
ployee by  enforcing  idleness  at  an  unsuitable 
time.  The  idle  man  often  sows  seeds  of  dis- 
content in  the  minds  of  other  employees.  Sus- 
pensions have  sometimes  led  to  the  employ- 
ment of  such  a  large  number  of  "extra"  men 
as  to  weaken  the  morale  of  the  forces.  Usu- 
ally the  loss  of  wages  sustained  by  the  sus- 
pended man  results  in  no  benefit  whatever 
to  the  company.  These  considerations  have 
led  many  railroads  to  decide  that  suspen- 
sions are  wholly  wrong  and  to  abolish  them; 
so  that  if  a  railroad  commission  in  the 
United  States  were  to  adopt  this  Canadian 
practice  it  would  be  ignoring  the  experience 
and  defying  the  opinions  of  a  large  part  of 
the  community  affected.  In  the  matter  of 
dismissals  the  authority  that  gives  the  or- 
der can  often  go  wrong  much  more  easily 
and  surely  than  in  suspensions;  and  the  in- 
justice, if  there  be  any,  is  more  palpable. 
As  an  example  to  the  other  employees  a  dis- 
missal may  entirely  fail  of  its  purpose.  A 
dismissal  which  is  made  to  take  the  place  of 
a  judicial  prosecution  impairs  the  majesty  of 
the  law.  A  railroad  officer  who  dismisses  a 
man  to  avoid  the  perplexities  of  administer- 
ing exact  justice  neglects  a  public  duty;  and 
a  Government  officer  who  does  the  same 
thing  is  chargeable  with  the  same  offense. 


The  simplification  of  time-tables  (by  start- 
ing trains  on  the  hour)  which  was  intro- 
duced on  the  Philadelphia  &  Reading  a  year 
ago,  with  marked  success,  between  New  York 
and  Philadelphia,  has  been  applied  now  to 
the  Washington  trains  as  well  as  those  for 
Philadelphia,  and  the  same  arrangement 
also  appears  in  the  time-table  of  the  express 
trains  of  the  Baltimore  &  Ohio  between 
Washington  and  Baltimore.  Express  trains 
from  New  York  for  Washington  start  at  8, 
10,  12,  2,  4  and  6;  and  those  from  Washing- 
ton for  New  York  start  at  7,  9,  11,  1,  3  and  5. 
These  departures  from  New  York  are  on  the 
same  minute  with  the  departure  of  expresses 
for  Philadelphia  (Reading  Terminal),  but 
the  trains  are  in  each  case  separate,  leaving 
Jersey  City  one  or  two  minutes  apart.  From 
Baltimore  to  Washington,  and  from  Wash- 
ington to  Baltimore,  express  trains  start 
every  hour  from  8  a.  m.  to  8  p.  m..  in  each 
direction,  with  parlor  cars  on  all  trains. 
Where  the  traffic  is  large  enough  to  justify  it, 
this  arrangement  is  a  decided  convenience, 
even  though  the  speeds  and  the  intermediate 
stops  cannot  be  made  entirely  uniform,  and 
there  are  other  roads  or  divisions  or  short 
sections  where  such  an  improvement  might 
be  made.  In  the  meantime  the  attractive 
even-hour  scheme  that  was  adopted  on  the 
New  York  division  of  the  New  York,  New 
Haven  &  Hartford  a  dozen  or  15  years  ago 
seems  to  have  been  weakened  a  little  of 
late;  some  trains  are  started  at  odd  times, 
like  5:47  and  9;  15.  The  remarkable  even- 
hour  scheme  adopted  on  the  Eastern  Massa- 
chusetts lines  of  the  New  Haven  road  a 
dozen  years  ago  for  both  through  and  local 
trains,  and  on  both  double  track  and  single 
track  lines,  seems  to  be  still  in  use,  though 
with  more  variations  than  at  first.  This  is 
not  surprising:  for  it  was  surprising  that 
such  a  rigid  scheme  worked  as  smoothly  as 
it  did. 


A  coal  company  owning  and  operating 
several  hundred  cars,  most  of  them  steel 
cars  of  100,000  lbs.  capacity,  has  beep  spend- 
ing on  an  average  $10  a  month  per  car  for 
wheel  and  axle  renewals.  This  would  seem 
to  indicate  that  the  cast-iron  wheel  is  not 
altogether  economical  to  use  under  cars  in 


this  kind  of  service  at  least.  Practically 
the  entire  mileage  which  these  cars  make  is 
over  lines  having  heavy  grades,  and  un- 
doubtedly most  of  the  trouble  arises  from 
the  heating  effect  of  the  brake  shoes.  There 
is  still  a  large  proportion  of  old  cars  run- 
ning in  this  service,  and  many  of  them  are 
not  equipped  with  air  brakes.  Quite  a  num- 
ber are  not  equipped  with  air  pipes.  These 
cars  are  coupled  into  trains  more  or  less 
promiscuously,  and  the  result  is  that  a  few 
of  the  head  end  cars,  usually  steel  hoppers, 
are  depended  upon  to  control  the  train.  In 
descending  even  a  light  grade,  heavy  appli- 
cations are  made  on  these  few  cars  and  the 
heating  at  the  wheel  tread  is  just  as  severe 
as  when  descending  a  steep  grade  with  all 
the  air  brake  cars  in  the  train  coupled  up. 
Ten  braked  cars  and  the  engine  will  control 
a  forty  car  train  on  light  grades  if  the 
braking  pressure  is  high,  but  twenty 
cars  coupled  up,  and  lighter  applica- 
tions of  the  air  would  control  the  train 
with  greater  safety  and  less  damage  to  the 
wheels.  It  would  take  a  little  more  time  at 
terminals  perhaps  and  use  a  little  more  air, 
but  it  would  save  a  good  many  dollars  on  the 
wheel  bill. 


NEW    PUBLICATIONS. 


American   Street  Railway  Investments.     Is- 
sued   annually     in    connection    with    the 
Street  Railivay  Journal.    362  pages,  9  x  13. 
Subscription,   including  the  present  "Red 
Book"  and  the  Electric  Railway  Directory 
and    Buyers'    Manual,   which   is   published 
three  times  a  year,  $5.     The  McGraw  Pub- 
lishing Company,  114  Liberty  street,  New 
York. 
With  this  issue  of  the  "Red  Book,"  the  pub- 
lishers commence  the  second  decade  of  the 
work,  under  conditions  which,  as  suggested 
in   the   preface,   are   entirely   different   from 
those  at  the  time  the  first  volume  was  pub- 
lished.   In  1894  very  few  street  railway  com- 
panies realized  the  importance  of  issuing  an- 
nual financial  statements,  and  many  of  them 
were  opposed  to  the  publication  of  such  fig- 
ures.    At  the  present  time  the  information 
given  is  of  a  very  complete  character.     The 
street   railway   companies   are   arranged   ac- 
cording to  the  alphabetical  order  of  the  cities 
and  towns  within  the  state  where  they  have 
their  headquarters,  and   the  principal   phys- 
ical and  corporate  facts  about  the  status  of 
each  company  are  given,   together  with   in- 
formation with  regard  to  gross  earnings,  ex- 
penses,  etc.,   for   the   majority   of   the   com- 
panies,   although    this    information    has    in 
some  cases  been  withheld  from  the  publish- 
ers.     Many    of    the    companies    print    their 
maps  as  well,  and   these  show  to  great  ad- 
vantage on  the  large  pages.     A  minor  detail 
of  considerable  importance,  which  should  be 
imitated  in  all  statistical  publications  of  this 
character,  is  the  date  of  information,  which 
is  stated  definitely  at  the  end  of  each  report. 


TRADE    CATALOGUES. 

The  Indianapolis  S^citch  if  Frog  Company, 
Springfield.  Ohio,  sends  out  a  four-page  fold- 
er with  half-tores  of  various  kinds  of  frogs, 
crossings,  Hwitcbes.  rail-braces,  etc.  A  leaf- 
let is  also  issued  by  the  same  company  de- 
scribing the  "Little  Giant"  switch  stand. 
The  novel  feature  of  this  switch  stand  is 
that  the  gear  actuating  the  connecting  arm 
of  the  tar.get  is  four  times  the  size  of  the  , 
pinion  turning  it.  This  confines  the  wear 
c.nd  tear  to  one-fourth  of  the  gear,  and,  when 
this  section  is  v.'orn  out,  by  readjusting  the 
g€ar  and  pinion  the  other  sections  can  be 
brought  into  use. 


The  Chicago.  Milwaukee  <£■  St.  Paul  issues 
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a  folder  describing  tlie  Rosebud  Indian  Res- 
ervation. Under  President  Roosevelt's  proc- 
lamation, United  States  registry  land  offices 
are  to  be  opened  on  July  5  at  Yankton,  Cham- 
berlain, Fairfax  and  Bonesteel,  S.  Dak.,  for 
the  registration  of  applicants  for  these  lands. 
The  folder  issued  by  the  C,  M.  &  S.  P.  gives 
a  description  of  the  various  characteristics 
of  the  country  as  regards  its  climate,  soil, 
products  and  topographical  situation.  It  also 
has  a  map  of  the  C,  M.  &  St.  P.'s  line  from 
Chicago  to  Yankton,  which  is  the  shortest 
line  between  these  points.  The  folder  con- 
tains a  large  amount  of  desirable  informa- 
tion for  any  applicants  for  the  new  lands. 


The  yernst  Lamp  Company.  Pittsburg. 
Pa.,  issues  a  small  book  describing  the  value 
and  utility  of  its  lamp  in  the  modern  cen- 
tral station.  This  lamp  is  so  designed  that 
the  maximum  candle  power  can  be  obtained 
directly  beneath  the  lamp,  giving  an  econ- 
omy of  space  and  a  lessening  of  the  strain 
on  the  eyes.  The  need  of  reflectors  is  also 
obviated. 


F.  H.  Melville,  192  Front  street.  New  York, 
is  sending  out  a  circular  describing  a  new 
kind  of  anti-rust.  The  circular  announces 
that  samples  will  be  sent  to  any  one  who  is 
interested  in  protecting  bright  steel  from 
rusting. 


St.  Louis  Expanded  Metal  Fireproofing 
Co..  St.  Louis,  Mo.,  has  issued  in  pamphlet 
form  tables  for  the  design  of  reinforced  con- 
crete beams  by  Johnson's  formulse,  as  being 
more  convenient  for  use  than  the  diagram 
published  by  the  company  last  year.  In- 
cluded in  the  pamphlet  are  the  results  of 
tests  made  at  the  Massachusetts  Institute  of 
Technology  on  the  adhesion  of  different 
kinds  of  bars  imbedded  in  concrete.  This 
is  reprinted  from  the  Railroad  Gazette  of 
Sept.  18,  1903. 


The  Empire  Safety  Tread  Co..  Brooklyn, 
N.  Y.,  sends  out  a  small  catalogue  illustrat- 
ing and  describing  the  application  of  car- 
borundum safety  treads  to  railroad  and 
street  car  steps.  The  safety  tread  consists 
of  a  steel  plate  having  narrow  channels 
formed  on  its  top  surface  and  every  other 
channel  is  filled  with  carborundum  which 
it  is  practically  impossible  to  wear  out  and 
which  also  gives  a  rough  surface  on  which 
the  foot  will  not  slip. 


The  Joseph  Dixon  Crncihle  Company,  Jer- 
sey City,  N.  J.,  publishes  a  booklet  entitled 
"Graphite  as  a  Lubricant,"  which  discusses 
in  detail  the  theory  of  graphite  lubrication 
and  its  practical  benefits.  Of  the  various 
classes  of  machinery  on  which  graphite  is 
now  used  as  a  lubricant  the  more  important 
are:  Stationary  engines  and  pumps,  marine 
engines,  gas  engines,  cylinders,  ammonia 
compressors,  air  compressors,  locomotives 
and  air  brakes. 

The  Rand  Drill  Co.,  New  York,  is  sending 
out  a  mailing  card  which  is  a  decided  nov- 
elty. It  is  in  the  shape  of  a  new  Imperial 
hammer,  the  address  being  written  on  the 
barrel  and"  a  one  cent  stamp  fitting  in  the 
handle. 


CONTRIBUTIOMS 


A   Bad  Coupler   Casting. 

St.  Louis,  Mo.,  June  11,  1904. 
To  THE  Editob  of  The  Railroad  Gazette: 
The  accompanying  photograph  of  the 
broken  jaw  of  a  coupler  may  be  of  interest 
to  your  readers.  It  is  the  oxUct  half  of  the 
upper  knuckle  pin  lug  and  was  ioiind  lying 


alongside  of  the  track.  The  car  from  which 
it  came  had  run  loaded  to  Kansas  City  and 
had  came  back  in  a  long  train,  but  the  piece 
had  been  broken  off  by  a  pull  with  but  one 
other  car  behind  while  switching  in  the 
yard  after  its  safe  trip  of  more  than  500 
miles.  Neither  the  jaw  nor  the  hinge  pin 
of  the  knuckle  are  much  worn,  showing  the 
coupler  had  not  been  in  service  very  long. 
This  is  an  interesting  example  of  the  kind 
of  castings  that  are  made  and  accepted  by 
the  railroads  as  couplers.  On  one  side  are 
19  blow  holes  and  on  the  other  side  are 
something  over  30  holes.  The  edge  next  to 
the  pinhole  shows  11  perforations,  giving  an 
almost  perfect  "honey-comb"  formation.     If 


A  Bad  Coupler  Casting. 

such  a  thing  were  not  manifestly  impossible, 
one  might  suppose  them  to  have  been  bored 
with  a  drill.  The  surface  of  the  casting  is 
pitted  with  small  blow  holes  and  numerous 
cold-shuts  indicating  a  structure  throughout 
very  similar  in  appearance  to  the  fracture. 
Not  more  than  60  per  cent,  of  the  area  Of 
the  fracture  is  solid  metal  and  that  is  crys- 
talline. How  any  conscientious  inspector 
could  ever  accept  a  casting  which  gave  such 
evident  surface  indications  of  poor  quality  is 
hard  to  understand.  If  more  care  was  taken 
in  selecting  only  sound  castings  from  repu- 
table makers,  the  railroads  would  possibly 
have  less  trouble  from  break-in-twos  and 
coupler  failures.  s.  d.  w. 

Coke  Car  for  the  Cambria  Steel   Company. 

The  Cambria  Steel  Company,  Johnstown, 
Pa.,  has  built  for  its  own  use  a  number  of 
steel  hopper  coke  cars  of  unusual  dimen- 
sions and  design.  They  are  intended  to  haul 
coke  from  the  coke  ovens  near  Franklin,  Pa., 
to  the  new  blast  furnaces  now  under  erec- 
tion at  the  company's  plant  at  that  point. 
The  cars  have  a  marked  capacity  of  100,000 
lbs.,  and  a  cubic  capacity  of  3,852  cu.  ft., 
heaped.  They  are  divided  by  the  sloping 
floor  sheets  into  eight  pyramidal  hoppers, 
from  each  of  which  a  chute  leads  out  to  one 
side  of  the  car  only.  These  side  chutes  are 
spaced  on  centers  the  same  distance  apart 
as  the  two  skip  buckets  of  the  furnace  ele- 
vator. When  the  car  is  placed  in  position 
opposite  the  furnace,  one  chute  is  opened 
and  the  contents  of  its  hopper  is  discharged 
into  the  skip  bucket  below.  As  this  bucket 
is  raised  to  the  charging  platform  of  the  fur- 
nace the  other  bucket  descends  under  the 
second  chute  and  is  loaded  and  raised.  The 
car  is  then  moved  along  until  the  third  and 
fourth  chutes  are  over  the  skip  buckets,  and 
these  in  turn  are  allowed  to  discharge  their 
contents.  Four  shifts  of  the  car  are  re- 
quired to  unload  it,  but  as  the  coke  falls  di- 
rectly into  the  furnace  elevators,  no  han- 
dling of  the  coke  at  the  furnace  is  necessary. 

The  cars  are  48  ft.  long  inside,  9  ft.  11  in. 
wide  inside,  and  13  ft.  3  in.  high  from  top 
of  rail  to  top  of  s'de.  On  account  of  the  ex- 
treme length  and  the  manner  in  which  the 
floor  and  sides  are  broken  up  by  the  hop- 
pers, the  design  calls  for  substantial  lateral 
body  bracing  and  longitudinal  frame  brac- 
ing. The  center  sills  are  15  in.  33-lb.  chan- 
nels,  spaced   13   in.   apart,   with  the  flanges 


turned  out  and  covered  with  top  and  bottom 
cover  plates.  The  side  sill  has  been  omitted 
on  the  side  carrying  the  discharge  chutes, 
but  on  the  opposite  side  a  9-in.,  IS^A-lb.  chan- 
nel is  used  between  bolsters  and  a  7-in., 
9%-lb.  channel  between  the  bolster  and  the 
end  sill.  The  bolsters,  end  sills  and  single 
cross-tie  in  the  middle  of  the  car,  are  built 
up  of  plates  and  angles.  The  side  stakes  on 
the  side  opposite  the  chutes  are  carried 
down  to  the  light  side  sill,  but  on  the  side 
having  the  chutes,  only  the  stakes  at  the 
bolsters  and  the  middle  cross-tie  are  carried 
down  below  the  vertical  plates  of  the  sides. 
Light  angles,  3-in.  x  3-in.  x  %-in.,  are  car- 
ried across  from  the  center  sills  to  the  side 
sill  on  the  back  side  of  the  car,  one  under 
the  middle  of  each  hopper.  A  '  triangular 
plate,  set  on  edge,  rests  on  top  of  the  center 
sills  under  the  middle  of  each  hopper,  and 
supports  the  slope  sheet  which  is  further 
stiffened  against  sagging  by  a  3-in  x  3-in.  x 
%-in.  angle  riveted  along  the  under  side 
from  the  center  line  of  the  car  up  to  the  top 
edge  of  the  sheet.  The  lateral  bracing 
in  the  upper  part  of  the  car  con- 
sists of  cross-diagonals  of  light  angles 
at  every  other  panel  point,  and  a  4-in. 
X  4-in.  X  i/^-in.  angle  tie  across  the  top  of 
the  sides.  Cross  bending  strains  in  the  un- 
der frame  are  taken  care  of  by  angle  braces 
running  back  from  the  side  sills  on  the  back 
side  of  the  car,  to  the  center  sills  at  the 
bolster  and  middle  cross-tie.  A  10-in.,  25-lb. 
channel  is  used  for  the  end  sill  diagonal 
braces  between  the  outer  ends  of  the  bolster 
and  the  middle  of  the  end  sill. 

The  discharge  chutes  have  an  opening  at 
the  mouth  2  ft.  6  in.  wide,  and  2  ft.  3  in. 
high.  The  steep  slope  sheet  of  the  hopper 
is  cut  away  to  this  size,  and  there  is  no 
door,  the  load  being  held  in  the  open  chutes 
by  the  prong  rakes  at  the  outer  end  of  the 
chute.  These  prongs  are  fastened  to  a  cross- 
piece   at  the   top,   which   is   pivoted   on   two 
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End    Elevation   of  Cambria   Coke  Car. 

arms  running  back  to  brackets  on  the  hop- 
per sheet.  A  handle  fastened  to  the  prongs 
serves  to  raise  the  rake  up  above  the  chute 
and  allow  the  load  to  discharge  and  to  lower 
it  when  the  discharge  is  to  be  stopped.  The 
prongs  can  be  forced  down  through  the 
stream  of  coke  with  less  trouble  than  a 
solid  door  could  be  closed. 

These  cars  are  mounted  on  Cambria  arch- 
bar  trucks  of  100,000  lbs.  capacity,  and  their 
light  weight  is  55,400  lbs. 

We  are  indebted  to  Mr.  H.  H.  Weaver,  as- 
sistant to  general  manager,  Cambria  Steel 
Company,  for  the  drawings. 
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Clearance    Limits   on    American    Railroads. 

In  1902,  a  committee  of  the  Master  Car 
Builders'  Association  recommended  certain 
outside  dimensions  for  box  cars  to  be 
adopted  as  standard  and  again  in  1903  these 
dimensions  were  recommended  but  no  defi- 
nite action  was  taken,  the  committee  being 
continued  for  another  year  to  make  a  com- 


the  box  cars  built  since  the  adoption  by  the 
American  Railway  Association  of  8  ft.  width 
and  8  ft.  6  in.  height  as  standard,  have  con- 
formed to  these  dimensions  and  come  inside 
the  suggested  outside  dimensions,  but  there 
seems  to  have  been  no  limit  set  to  the  size 
of  furniture,  buggy,  barrel  rack,  coke,  and 
other  cars  for  special  service.  So  long  as 
these  cars  are  run  in  a  certain  well  defined 


being  routed.  Contract  car  builders  are 
often  at  a  loss  to  know  how  far  they  can  ex- 
ceed certain  commonly  assumed  dimensions 
in  designing  cars  for  special  service  and  still 
build  a  car  that  is  safe  to  run  anywhere.  A 
composite  clearance  diagram  compiled  from 
all  of  the  important  railroads  would  be  of 
much  value  to  them  in  such  work  and  to 
the  railroad  mechanical  departments  as  well. 
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Composite  Clearance  Limit  Diagram  of   Railroads  in  the  United   States. 


plete  report  on  a  design  of  standard  box 
car  and  its  detail  construction.  The  outside 
dimensions  presented  in  1902  permitted  the 
use  of  the  standard  inside  dimensions  pre- 
viously adopted  by  the  American  Railway 
Association,  and  the  committee  stated  in  its 
report  that  cars  built  in  accordance  with 
them  would  be  safe  to  run  on  any  of  the 
larger  railroad  systems.  The  width  at  eaves 
was  fixed  at  9  ft.  7  in.  for  cars  with  both 
low  and  high  floors  corresponding  with  a 
height  at  eaves  from  top  of  rail,  of  12  ft.  % 
in.  and  12  ft.  6%  in.,  respectively.     Most  of 


district  where  the  clearance  limits  are  well 
out,  they  are  just  as  safe  to  run  as  the 
smaller  car  but  if  such  a  car  is  loaded  to 
some  point  on  a  foreign  road  and  is  refused 
at  the  interchange  point  as  unsafe  to  run 
over  the  connecting  road,  expensive  delays 
occur  in  trans-shipment  of  the  lading  to  a 
smaller  car.  No  car  which  is  used  in  in- 
terstate traffic  and  which  may  at  any  time 
leave  the  home  road  should  exceed  certain 
outside  dimensions  limited  by  the  clearances 
of  all  the  roads  of  any  importance  over 
which  there  is  any   likelihood  of  the  car's 


With  this  end  in  view  the  accompanying  dia- 
gram was  prepared.  A  letter  was  sent  to 
the  chief  engineers  of  more  than  50  of  the 
largest  railroads  in  the  country  asking  them 
to  indicate  on  an  enclosed  blue  print  the 
clearance  limits  of  their  roads.  They  were 
asked,  for  the  sake  of  uniformity,  to  in- 
dicate only  the  actual  striking  contours  of 
the  bridges,  tunnels,  station  platforms  and 
other  structures  and  not  to  show  working 
clearances  or  outline  clearances  of  equip- 
ment running  over  their  roads.  Replies 
were  received  from  more  than  40  roads,  and 
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with  the  data  in  hand,  each  clearance  out- 
line was  carefully  plotted  on  one  sheet,  mak- 
ing a  composite  diagram  for  all.  The  inside 
line  was  taken  as  indicating  the  minimum 
clearance  and  this  line  is  shown  on  the  en- 
graving. A  number  of  the  replies  showed 
outline  clearances  for  equipment  but  these 
were  all  thrown  out  and  all  doubtful  points 
on  any  of  the  others  were  carefully  checked 
or  rejected  entirely.  It  is  believed  that  the 
engraving,  which  is  on  a  scale  of  Lj  in.  to 
1  ft.,  represents  as  accurately  as  is  possible, 
the  minimum  composite  clearance  for  Amer- 
ican railroads.  Comment  will  be  found  in 
the  editorial  columns. 


Fig.    1 — Paint   Shop   Scaffolding. 


center  of  each  line  of  track.  The  object  of 
this  is  to  heat  the  air  beneath  the  car  that 
is  being  painted  and  cause  a  warm  dry 
stream  to  flow  out  and  up  the  sides  and  thus 
facilitate  the  drying. 

The  paint  shop  scaffolding  is  adjustable  in 
height  and  is  carried  by  swinging  brackets 
like  those  shown  in  Fig.  1.  These  slide  up 
and  down  gas  pipe  uprights  held  to  the  sup- 
porting posts  of  the  roof.  The  boards  are 
fitted  with  hooks  that  lay  over  the  brackets 
and  hold  them  in  position  while  they  are 
being  raised  and  lowered.  The  method  of 
working  is  to  raise  it  for  use  on  the  letter- 
board  drop  to  the  proper  position  for  the 
window  posts  and  then  raise  it  up  out  of  the 
workman's  way  when  the  paneling  is  being 
covered.  This  form  of  scaffolding  has  sup- 
planted that  previously  used,  which  con- 
sisted of  a  4%  in-  pipe  driven  into  the 
ground  containing  a  plunger  beneath  which 
water  under  pressure  was  admitted  to  raise 


and  hold  the  scaffolding  at  any  desired 
height.  This  form  is  shown  in  section  in 
Fig.  2.  When  these  lifts  were  in  use  it  was 
considered  that  they  effected  a  great  saving 
in  time  in  varnishing  besides  being  high 
enough  to  be  used  by  the  tinners. 

The  time  required  to  paint  a  car  is  about 
14  days,  although  the  facilities  are  such 
that  it  can  be  rushed  through  in  nine  days. 
The  sequence  followed  is  first  to  burn  offl 
with  a  Vulcan  torch  and  scrape.  This 
scraping,  which  was  previously  done  with 
a     putty     knife,     is     now     done     with     an 


Notes    from    the    Southern    Railway    Shops 
at   Manchester,   Va. 

The  principal  shops  for  the  northern  sec- 
tion of  the  Southern  are  at  Manchester,  Va., 
on  the  James  River,  opposite  Richmond. 
They  cover  12  acres  and  give  employment  to 
about  700  men.  They  include  both  the  loco- 
motive and  car  departments.  The  shops  are 
not  interesting  in  so  far  as  design  and  ar- 
rangement are  concerned.  The  shops,  like 
Topsy,  have  "just  growed."  At  one  end  of 
the  yard  is  the  brick  paint  shop.  When  a 
concrete  floor  was  laid  the  gutters  between 
the  tracks -were  carried  to  the  end  of  the 
building  and  made  to  drip  into  a  sewer  on 
the  outside  at  either  end.  Such  an  arrange- 
ment would  be  impossible  in  a  cold  climate. 
The  shop  is  heated  from  a  quadruple  line 
of  steam  pipe  sunk  into  the  concrete  in  the 


Fig.    2 — Hydraulic    Lift    for    Scaffold. 

old  flle  bent  and  sharpened,  and  the 
work  can  be  done  much  more  thoroughly  and 
quickly.  After  burning  and  scraping  the  car 
is  sandpapered  and  given  an  A  coat, 
then  one  coat  of  No.  2,  then  one  coat 
of  glaze  after  which  two  coats  of  No. 
3  follow  when  the  car  is  rubbed  dowu. 
Then  come  two  coats  of  color  and  two 
coats  of  finishing  varnish.  The  varnish 
is  allowed  to  dry  for  a  day  and  two 
nights.  It  is  the  practice  to  sand  the  ends 
of  the  baggage,  express  and  postal  cars  in 
Older  to  protect  them  from  cinders.  This 
work  is  done  with  a  sander  shown  in  Fig.  3, 
which  consists  of  a  small  tin  can  fast- 
ened to  the  top  of  a  piece  of  V2  in.  gas  pipe, 
and  provided  with  a  broad  flat  nozzle  that 
has  an  opening  of  about  Vm  in-  Compressed 
air  is  admitted  to  the  pipe  and  projects  the 
sand  against  the  car.  The  sanding  can  be 
done  in  this  way  in  about  one-third  the  time 
required  to  do  it  by  hand  and  with  a  sav- 
ing in  the  amount  of  sand  used.  The  paints 
are  stirred  in  their  tanks  by  means  of  com- 
pressed air.  This  method  has  been  criticised 
but  inquiry  at  Manchester  develops  the  fact 
that  the  paint  is  not  oxidized  nor  is  water 
deposited. 

One  of  the  handy  adjuncts  of  the  paint 
shop  is  a  spraying  car  used  for  outside  work 
on  freight  cars.  It  is  carried  on  four  wheels 
and  between  them  is  a  cupboard  for  the  stor- 
age of  materials  and  the  spraying  machine; 
while,  at  the  ends  there  is  a  swinging 
bracket  and  shelf  so  that  the  total  length 
of  the  car  is  equal  to  that  of  a  box  car.  It 
can  serve  as  a  traveling  scaffold.  It  moves 
on  a  narrow  gage  track  between  the  main 
repair  or  paint  tracks  and  does  away  with 
all  need  of  the  use  of  horses  and  planking. 


Difficulty  has  been  experienced  in  getting 
men  to  work  with  the  paint  sprayer  on  ac- 
count of  the  fine  particles  which  fill  the  air. 
Respirators  have  been  used  but  apparently 
do  little  good.  The  color  is  well  laid,  and 
with  the  machine  a  man  can  paint  a  box 
car,  including  the  roof,  in  3ii  minutes. 

For  many  years  the  road  has  done  all  of 
its  own  silver  and  nickel  plating  and  sil- 
vering mirrors  and  etching  fancy  glass.  The 
silvering  of  the  mirrois  is  done  in  the  usual 
manner  by  pouring  a  solution  of  nitrate  of 
silver,  Rochelle  salts,  ammonia  and  potassium 
hydrate  over  the  glass  thai  is  laid  upon  a 
warm  cement  table,  and  then  draining  the 
water  into  a  gutter  at  the  side.  The  table 
has  a  deep  bottom  upon  which  is  laid  a  coil 
of  steam  pipe  bedded  in  about  4  in.  of  sand. 
The  cement  top  is  spread  over  the  sand. 
This  construction  insures  an  even  heat  be- 
neath the  whole  surface  of  the  glass.  The 
cement  table  is  also  used  for  chipping  glass; 
that  is.  for  producing  the  cracked  or  frosted 
effect  that  is  worked  into  desk  lights  of  pas- 
senger cars,  etc.  The  glass  is  first  sand 
blasted  to  roughen  the  surface  so  that  glue 
will  adhere.  The  pattern  that  it  is  desired 
to  produce  having  thus  been  cut.  a  coating 
of  glue  is  spread  over  it  and  the  glass  placed 
in  front  of  a  steam  radiator  to  dry.  The 
rapid  drying  of  the  glue  draws  on  the  glass 
and  gives  the  crinkling  effect.  There  is  no 
control  over  the  actual  form  of  the  crink- 
ling,   but   it    may   be    made   light   or   heavy 


Sander. 


according  to  the  application  of  the  glue. 
Etching  with  hydrofluoric  acid  is  also  done 
and  produces  fine  frosted  effects.  A  pattern 
is  drawn  or  printed  on  the  glass.  An  ordi- 
nary method  of  doing  this  printing  is  to 
give  the  glass  a  coat  of  paint  and  while  it 
is  still  wet,  the  pattern  is  placed  over  it 
and  the  glass  is  set  in  the  sun.  The  un- 
protected part  soon  dries  and  the  pattern 
is  removed  and  the  undried  paint  readily 
washed  away.  This  leaves  the  pattern 
worked  out  on  the  clear  glass,  which  is  then 
covered  with  acid.  An  example  of  this 
method  of  etching  is  shown  in  Fig.  4,  which 
was  obtained  by  laying  the  lace  on  the  wet 
paint.  The  ordinary  patterns  that  are  used 
for  this  work  are  zinc.  The  water  used  in 
the  washing-off  processes  is  purified  by  a 
small  filter  and  still.  The  trays  used  are 
wood  with  a  thick  coating  of  paraf- 
fine  on  the  inside.  The  zinc  patterns 
are     made     by    coating    a     sheet    of    zinc 
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with  a  layer  of  aspbaltum  or  paiut.  and 
when  this  has  dried  the  outline  of  the 
pattern  or  letter  is  ^  cut  through  the  paint 
with  a  scriber.  The  plate  is  then  given  a 
bath  of  hydrochloric  acid  and  the  metal  is 
eaten  through  and  the  stencil  finished.  The 
waste  hydrochloric  a;id,  which  has  dissolved 
some  zinc,  is  then  turned  over  to  the  tin- 
ners for  use  in  soldering  so  that  there  is  no 
loss.  On  all  glass  decorations  there  is  a 
material  saving.  In  plating  headlight  re- 
flectors the  price  paid  to  outside  parties  for 
the  work  was  $2.50,  while  the  cost  under 
present  conditions  is  78  cents.  An  elevator 
serves  the  glass  decorating  room.  A  hori- 
zontal cylinder  with  its  piston  attached  to 
a  multiplying  drum  does  the  hoisting. 
Power  is  furnished  by  compressed  air  that 
is  admitted  to  the  top  of  a  tank  forcing  water 
out  through  a  small  pipe  into  the  cylinder. 
In  this  way  a  very  steady  motion  and  one 
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Fig.    5 — Record    Board    for    Boiler   Washings. 


vided  with  holes  in  which  a  button-head  pin 
can  be  placed.  A  white  head  indicates  the 
date  on  which  the  boiler  was  washed  and 
a  red  head  that  on  which  the  work  is  to  be 
done.  This  gives  a  record  for  two  months. 
Broken  engine  frames  in  place  are  welded 
in  the  roundhouse.     The  methods  in  use  on 


the  New  York  Central  and  the  Baltimore  & 
Ohio  have  already  been  described  in  the 
Railroad  Gazette,  Feb.  27  and  May  15,  1903. 
On  those  roads  oil  is  burned  as  a  fuel.  Here 
a  coke  fire  is  used  and  a  filling  piece  about 
%  in.  thick  is  put  in  the  break  which  is 
jacked  apart  to  receive  it.     The  fire  is  held 


Fig.   4 — Lace    Etched   on    Glass. 


ftn  "    rm 


Fig.    6 — Engine    Frame  Splice. 


Fig.  7 — Gasoline  Tire-Heater 


«ntirely  free  from  jumping  or  jerking  is  ob- 
tained. 

Engines  are  fired  with  a  Bristol  fire  kin- 
dler  using  crude  oil.  This  consists  of  a 
crude-oil  tank,  a  sprayer  and  a  connection 
to  the  supply  of  compressed  air  which  should 
be  delivered  under  a  pre.ssure  of  about  90 
lbs.  per  .sq.  in.  It  requires  from  .S'i  to  4 
cents  worth  of  crude  oil  to  light  a  fire,  and 
it  takes  from  35  minutes  to  114  hours  to 
start  the  fire. 

Many  of  the  engines  are  .small  for  the 
work  required  and  the  exhaust  nozzles  are 
small.  At  the  end  of  each  trip  the  flues  are 
blown  ont  with  an  air  blast.  Boilers  are 
•washed  out  about  once  a  week  and  a  record 
kept  in  the  roundhouse  on  a  board  shown  in 
Fig.  5.  At  the  left  and  permanently  fixed  ..s 
a  column  in  which  are  the  numix  ik  of  the 
engines  running  into  the  roundhouse.  The 
remainder  of  the  space  is  filled  by  two  slid- 
ing boards  with  31  columns,  one  for  each 
day  of  the  month.     These  columns  are  pro- 


Fig.    8. — Gasoline    Tank    for    Tire-Heater. 
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of  the  splicing  plates  draws  the  frames  to- 
gether. 

A  tire  heater  recently  made  consists  of 
a  wheel  of  gasoline  burners  at  the  end  of 
pipes,  each  of  which  is  furnished  with  a 
slip  joint.  The  tire  is  suspended  from  a 
crane  and  the  burners  adjusted  so  that  they 
stand  about  an  inch  from  it.  A  gasoline 
tank  with  a  compressed  air  pipe  leading 
thereto  completes  the  equipment.  The  heater 
is  shown  in  Fig.  7  and  the  tank  in  Fig.  8. 
The   former    is   attached    to   a    bracket   sup- 


in  a  pan  beneath  the  part  to  be  heated  and 
is  blown  with  a  blast  of  compressed  air.  Be- 
fore the  heating  is  commenced  all  of  the 
fastenings  back  of  the  fracture  are  cast 
loose,  and  when  the  proper  temperature  has 
been  reached,  the  parts  are  driven  together 
by  blows  with  a  ram  on  the  back  end  of  the 
frame.  At  the  same  time  hammer  blows 
are  dealt  at  the  point  of  the  weld.  An  al- 
lowance of  about  Vie  iii-  more  than  the 
proper  traming  distance  between  points  on 
either  side  of  the  weld  is  left  for  contrac- 
tion or  cooling.  Broken  upper  rails  are  fre- 
quently repaired  with  a  splice,  as  shown  in 
Fig.  6.  Two  holes  each  1%  in.  diameter  in 
the  solid  metal  are  drilled  on  each  side  of 
the  crack.  Two  plates  as  heavy  as  can  be 
placed  alongside  the  frame  are  cut  and 
drilled  to  fit,  the  distance  between  the  holes 
being  somewhat  less  than  that  between  the 
holes  in  the  frame.  These  plates  are  then 
heated  and  expanded  until  the  holes  come 
flush  with  those  in  the  frame.  The  frames 
are  then  secured  by  bolts.     The  contraction 


Fig.    15. — Machine    for   Turning    Flat    Bar 
Gibs. 

ported  on  a  small  platform  carried  by  three 
wheels.  The  weight  at  the  back  marked 
"A"  is  to  counterbalance  the  overhang  of 
the  burner.  The  burner  is  shown  in  Fig.  y. 
A  piece  of  brass  pipe  "B"  is  screwed  into 
the  center  casting,  shown  in  detail  in  Fig. 
10,  and  this  pipe  is  provided  with  a  packing 
box  and  collar  for  a  thumb  screw  to  hold  the 
telescope  pipe,  which  is  also  brass.  Beyond 
the  telescope  pipe  the  connection  is  %  in. 
gas  pipe  ending  in  a  gooseneck  and  a  piece 
of  li/i  in.  iron  pipe,  with  six  holes  '/a 2  in- 
in  diameter  drilled  in  it  to  form  a  Bunsen 
burner.  The  gasoline  tank  is  %  in-  steel, 
24  in.  inside  diameter  and  36  in.  long  over 


all.  It  is  filled  through  a  funnel  opening 
at  the  top.  When  in  operation,  compressed 
air  is  admitted  through  the  pipe  "A"  and 
regulated  by  the  pressure  gage.  The  air 
passes  down  through  the  pipe  "B"  in  the  in- 
terior of  the  tank  to  a  point  near  the  bottom 
and  then  bubbles  up.  In  doing  so  it  becomes 
charged  with  gasoline  and  issues  as  an  in- 
flammable gas. 

In  the  car  shops  there  is  a  traveling  air 
hoist  suspended  from  an  overhead  trolley. 
This  trolley  has  a  switch  (Fig.  11)  which 
locks  in  any  position.  The  switch  rail  "A" 
is  held  by  the  bar  "B,"  which  has  two 
notches  cut  in  the  upper  edge  to  engage  the 
latch  "C,"  by  which  it  is  locked  at  either 
end.  This  latch  "C"  has  a  width  double  that 
of  the  bar  "B"  and  is  raised  and  lowered 
by  the  slide  "D"  attached  to  the  operating 
lever  "E."  This  slide  has  a  slot  working 
over  a  pin  "D,"  so  that  it  can  move  in  either 
direction  to  lift  the  latch  before  engaging  if 
any  further  movement  carries  the  switch  rail 


Fig.    12 — Lumber    Tongs. 

with  it.  At  the  end  of  the  throw  the  latch 
drops  into  the  other  notch  and  the  rail  is 
locked. 

Safe  and  strong  lumber  tongs  is  shown  in 
Fig.  12.  Instead  of  lifting  direct  from  the 
pivotal  point  of  the  tongs  and  trusting  to 
the  weight  of  timber  to  tighten  the  jaws, 
the  pivot  pin  slides  in  a  slot  in  the  lifting 
stand  "A"  and  the  upward  pull  is  trans- 
mitted to  the  legs  by  connections  which  thus 
have  a  tendency  to  pinch  the  stick. 

A  tool  used  for  reaming  angle-cock  plugs 
is  shown  in  Fig.  13.  It  consists  of  a  cast- 
iron  shell  "A,"  liaving  a  lug  upon  one  side 
for  holding  in  a  vise.  One-quarter  of  the 
case  is  cut  away  and  to  one  of  the  faces  thus 
formed  the  cutter  "B"  is  fastened  by  ma- 
chine screws  so  that  it  can  be  adjusted  by 
the  screws  "C."  The  reamer  is  dropped  down 
into  the  opening  and  the  cutter  "B"  is  ad- 
justed. The  angle  cock  plug  is  then  dropped 
down  into  the  opening  and  while  it  is  turned 
from  below  it  is  forced  down  by  the  cap 
"D,"  which  is  screwed  down  over  the  up- 
wardly projecting  threaded  portion  of  the 
casing. 

A  jig  for  babbitting  cross-heads  so  that 
they  will  require  no  planing  is  shown  in 
Fig.  14.  The  cross-head  is  set  down  with 
its  piston-rod  socket  over  a  boss  projecting 
up  from  the  bottom  of  the  jig.  Adjusting 
screws  "AA"  aie  run  in  from  the  sides  to 
steady  the  cross-head  and  the  sides  of  the 
jaws  are  set  to  the  exact  distance  between 
the  guides.    The  metal  is  then  poured  in  a 
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mould  of  the  same  size  as  the  guides. 
The  foundry  turns  out  from  600.000  to  700.- 
000  lbs.  of  castings  monthly  which  are 
shipped  to  the  other  shops  of  the  company 
at  Alexandria.  Columbia,  Lawrenceville, 
Knoxville  and  Charleston.  The  cost  of  the 
castings  is  from  1.23  cents  to  1.4  cents  per 
•pound.  The  moulders  are  paid  by  the  piece 
and  a  good  deal  of  the  work  is  done  on 
moulding  machines.  It  has  been  found  that 
a  stronger  shoe  can  be  cast  with  less  fail- 
ures if  inserts  are  put  in  lengthwise  instead 
of  across  the  casting.  Burnt  foundry  sand 
is  sold  at  25  cents  per  ton  to  briekmakers 
who  use  it  for  facing  molds.  All  brass  cast- 
ings are  melted  in  a  cupola  having  a  capa- 
city of  about  12.000  lbs.  The  fuel  consump- 
tion is  1:9  to  1:10.  while  that  for  ordinary 
crucible  work  is  about  1:7.  Coke  is  used 
and  the  cupola  is  charged  the  same  as  an 
iron  cupola.  The  blast  is  from  8  oz.  to  10 
oz.  As  an  example  of  the  economy  of  the 
cupola,  there  was  an  accumulation  of 
skimmings  which  were  to  be  sold  to  a  dealer. 
It  occurred  to  the  Master  Mechanic  to 
run    them    through    the    cupola    with    the 
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Fig.  16 — 


Die  for  Forging  Clips  for  Wagner 
Doors. 
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the  plunger,  thus  forming  the  clip,  which  is 
taken  out  by  knocking  out  the  key  and  re- 
moving the  dies. 

The  machine  used  for  applying  couplings 
and  nipples  to  hose  is  shown  in  Fig.  17. 
There  are  three  air  cylinders  attached  to  the 
machine,  each  of  which  is  operated  separ- 
ately. The  vertical  cylinder  operates  the 
upper  jaw  of  the  clamp  to  which  its  piston 
rod  is  directly  attached.  The  right-hand 
horizontal  cylinder  is  used  to  carry  and  push 
the  nipple  into  place  and  the  left-hand  cylin- 
der the  coupling.  The  piston  rod  is  fitted 
with  a  dummy  for  holding  the  coupling  while 
the  work  is  being  done.  Air  is  admitted 
to  each  cylinder  by  a  separate  plug  cock 
with  a  leak  hole  so  that  when  closed  the 
air  in  the  cylinder  le9,ks  off.  The  cylinders 
are  made  of  41/2  in.  gas  pipe  and  are  held 
in  position  by  clamps  tightened  by  bolts. 
These  clamps  are  wood.  The  smooth  inte- 
rior surfaces  of  the  air  cylinders  are  ob- 
tained by  tumbling  nuts  and  scrap  in  the 
interior  of  the  pipe. 

The  standard  form  of  eccentric  straps  is 
shown  in  Fig.  18.  The  body  is  an  I-sec- 
tion  which  gives  strength,  lightness  and  a 
surface  for  radiating  heat.  The  wearing  sur- 
face is  lined  with  babbitt  and  the  two  parts 
are  bolted  together  with  l^A  in.  bolts.  Oil 
cups  are  cast  in  the  top.  The  strap  is  com- 
plete in  itself  and  has  been  found  satisfac- 
tory. 


Steel  Car  Design. 


Fig.  17 — Machine  for  Applying  Couplings  and  Nipples  to  Air  Brake  Hose. 
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Copyright,  1904,  by  the  Author. 
While  the  Master  Car  Builders'  Associa- 
tion has  done  much  towards  standardizing 
certain  details  of  car  construction,  little  has 
been  done  along  the  line  of  adopting  uni- 
form requirements  for  the  strength  of  the 
elementary  parts,  the  sills,  bolsters  and  body 
framing.  Car  builders  differ  widely  in  opin- 
ion as  to  whether  in  certain  cases,  concen- 
trated, uniformly  distributed  or  partial 
loads  should  be  assumed  in  calculating  the 
strength  of  members  in  the  framing; 
whether  or  not  the  same  percentage  for  im- 
pact should  be  allowed  in  all  cases;  what 
end  shocks  should  be  provided  for;  the  safe 
working  stresses  for  materials  used  in  car 


result  that  7,000  lbs.  of  brass  was  recovered. 

A  blacksmith  shop  tool  used  to  turn  a  gib 
on  a  bar  of  flat  iron  is  shown  in  Fig.  15.  It 
is  attached  to  a  heavy  flattening  table  3  in. 
thick,  its  base  consisting  of  two  castings 
"AA"  to  which  the  bending  dies  "BB"  are 
pivoted.  The  bar  to  be  bent  is  slipped  in 
between  the  main  casting  "AA,"  and  the 
movable  jaw  "C"  which  is  brought  down 
and  clamps  it  in  position  by  the  eccentrics 
"DD."  When  this  is  done  the  dies  "BB"  are 
turned  into  the  dotted  position  by  the  bars 
thrust  into  the  pockets  "EE." 

A  tool  for  forging  the  clips  of  the  Wag- 
ner door  is  shown  in  Fig.  16.  The  device 
accomplishes  the  work  of  the  drop  or  forg- 
ing press  with  the  aid  of  the  ordinary  steam 
or  power  hammer.  The  clip  is  shown  at 
"A,"  and  the  die  ready  for  work  is  shown 
at  "B."  It  consists  of  two  halves  1  and  2 
held  in  a  rectangular  frame  by  an  ordinary 
tapered  key.  A  side  elevation  of  the  flat  side 
of  the  die  is  shown  at  the  right.  A  plunger 
"C"  is  made  to  fit  in  the  opening  of  the 
dies  and  is  itself  fitted  with  an  upward  pro- 
jecting hole,  shown  by  dotted  lines  to  form 
the  small  teat  on  the  clip.  A  piece  of  round 
iron  to  make  the  clip  is  heated  to  a  white 
heat  and  dropped  into  the  opening  in  the 
dies.  The  plunger  "C"  is  then  set  in  on 
top  of  it  and  driven  down  by  the  hammer. 
In  this  way  the  metal  is  caused  to  flow  down 
into  the  hole  3  of  the  die  and  up  into  4  of 


Fig.    18 — Standard   Eccentric    Strap — Southern    Railway. 


June  17,  1904. 
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building.  The  following  extracts  from  the 
writer's  notebook  are  not  intended  as  a  com- 
plete and  absolutely  accurate  analysis  of  the 
stresses  in  steel  cars.  They  are  the  result 
of  several  years'  work  in  designing  anvl 
building  cars  and  are  based  largely  on  aver- 
age conditions  as  found  in  service,  supple- 
mented with  much  valuable  data  from  the 
testing  room.  Such  assumptions  as  have 
been  made  have  been  verified  in  practice  and 
are  believed  to  be  sufficiently  accurate  for 
the  purpose  of  designing. 

The  Arch-Bar  Truck. — The  four-wheel, 
arch-bar  truck  is  more  generally  used  under 
freight  equipment  in  the  United  States  than 
any  other  type.  A  truck  should  be  made 
strong  enough  to  carry  half  the  marked  car- 
rying capacity  of  the  car  with  10  per  cent,  al- 
lowed for  over  load,  plus  half  the  weight  of 
the  car  body.  Since  the  trucks  may  be  in- 
terchanged   and   put   under    other   cars    of 


axle,  the  horizontal  force  due  to  centrifugal 
forces  and  the  swaying  of  cars  on  curves  can 
be  assumed  as  .4Q.  This  includes  the  benefit 
derived  by  elevating  the  outer  rail  and  is 
the  result  of  experiments  made  under  ordi- 
nary conditions  of  track  at  the  highest  safe 
speeds.  The  point  O  is  the  center  of  gravity 
of  the  car  and  load.  Draw  the  resultant  OE 
of  the  horizontal  force  .4Q  and  the  vertical 
force  Q  and  extend  it  beyond  0,.  From  the 
rail-head  T.,,  draw  T.O,  at  right  angles  to 
the  coning  on  the  wheel  tread  and  connect 
O,  with  T,,  the  other  rail-head.  Drop  per- 
pendiculars from  E,,  Q,  and  Q,,  the  intersec- 
tions between  the  center  line  of  the  axle  and 
the  lines  0,E,0,T,  and  0,T,.  Lay  off  on  Fig.  2 
the  vertical  line  1-3  on  any  convenient  scale. 


Graphical  Analysis  of  Stresses  in  Axles. 


equal  capacity,  the  heaviest  car  bodies  should 
always  be  considered.  The  weights  of  car 
bodies  can  be  taken  at  20,000  lbs.  for  60,000- 
Ib.  cars,  23,000  lbs.  for  80,000-lb.  cars,  26,000 
lbs.  for  100,000-lb.  cars.  The  allowable  load- 
ings on  track,  bridges  and  other  structures 
vary  greatly  on  different  railroads,  but  ordi- 
narily it  is  safe  to  assume  for  the  purpose  of 
designing  that  the  weight  per  running  foot 
of  track  should  not  exceed  5,000  lbs.  The 
maximum  allowable  limit  of  45,000  lbs.  per 
pair  of  wheels  is  never  reached  in  car  con- 
struction. 

The  Axle. — The  axle  may  be  designed 
graphically  by  the  following  method:  (Figs. 
1  and  2.)    Q  being  the  load  coming  on  one 


preferably  1  in.  =  2,000  lbs.,  of  such  length 
that  it  represents  to  scale,  the  vertical  load 
Q.  Locate  the  point  v  horizontally,  10  in.  to 
the  right  of  the  line  1-3  and  vertically  about 
%  or  14  of  its  height  from  the  bottom.  Con- 
nect 1  with  v.  On  Fig.  1  drop  perpendicu- 
lars from  P,  and  P,,  the  centers  of  the  jour- 
nals to  p,  and  P;.  Draw  a  line  from  p,,  par- 
allel to  1-v  (Fig.  2 J  until  it  intersects  at  e, 
a  perpendicular  dropped  from  E,.  Connect 
3  with  v  (Fig.  2)  and  draw  e,-p,  parallel  to 
3-v.  Connect  p,  and  p^  and  draw  v-2  (Fig. 
2)  parallel  to  it.  Line  1-2  now  represents  to 
scale  the  load  at  P,  and  2-3  represents  the 
load  at  P,.  Drop  perpendiculars  from  the 
hub  faces  of  the  wheels  until  they  intersect 


the  lines  p,e,  and  p.ei  (Fig.  1).  Draw  cb 
and  extend  it  to  b,.  Connect  bi  with  b^  and 
connect  c,  with  c,.  The  link  polygon 
p,b.b,c,c,p,  gives  the  moment  diagram  for 
the  a.ssumed  loading  and  the  length  of  any 
perpendicular  included  in  the  shaded  portion 
of  the  figure  corresponds  to  the  moment  in 
inch-pounds  of  the  corresponding  section  of 
the  axle.  The  moment  diagram  is  on  a  scale 
of  20,000  in.-lbs.  =  1  in.,  since  the  scale  of 
pounds  was  assumed  at  2,000  lbs.  =  1  in. 
and  the  point  v  was  taken  10  in.  to  the  right 
of  the  line  1-3  (Fig.  2).  For  example,  the 
line  t,  measures  7.75  in.  which,  multiplied 
by  20,000  gives  155,000  in.-lbs.  as  the  mo- 
ment of  the  section  at  y. 

In  order  to  find  the  bending  moments  in 
the  axle  if  the  centrifugal  forces  are  dis- 
regarded, move  V  (Fig.  2)  vertically  up- 
ward to  V,,  so  that  a  line  drawn  from  4, 
half-way  between  1  and  3,  and  parallel  to 
2-v,  will  pass  through  it.  Connect  1  with  v, 
and  draw  a  line  parallel  to  it  from  p,  (Fig. 
1)  until  it  intersects  the  perpendicular 
dropped  from  Q,  at  q,.  From  q,  draw  a  line 
parallel  to  4-v,  or  2-v  until  it  intersects  the 
perpendicular  dropped  from  Q,  at  q,.  The 
vertical  distance  between  the  lines  p,-P;  and 
q,-q,  represent  the  moments  for  the  shank 
of  the  axle. 

Having  determined  the  bending  moments 
graphically    throughout    the    length    of    the 


diameter,   since  Z  = 


Stresses    in    Arch-Bars. 

axle  it  is  not  difficult  to  obtain  the  diameter 
at  any  point. 

Let  M  =  bending  moment; 

S  =  safe  fiber  stress,  18,000  lbs.  per 

sq.  in.  for  carbon  steel; 
Z  =:  section    modulus    which    for    a 
-d- 

circle  is  

32 
d  =  diameter   of   the   axle. 
M 
Then  M   =   SxZorZ  =  —  from  which 

S 
the  section  modulus  necessary  for  any  bend- 
ing moment  can  be  obtained.     To  find  the 

-d'  ..  ,3  /32Z 
^2-   thend=V    , 

After  a  sufficient  number  of  diameters 
have  been  obtained  at  different  points,  the 
theoretical  shape  of  the  axle  can  be  dotted 
in.  To  allow  for  wear  and  for  imperfections 
in  the  material,  the  diameter  of  the  journals 
on  heavy  freight  axles  is  usually  made  i/a  in. 
larger  than  the  theoretical  diameter;  the 
dust-guard  seat  is  made  %  in.  larger;  the 
wheel  seat  is  made  '4  in.  larger  and  the  cen- 
ter of  the  axle  Vg  in.  larger.  Axles  should 
never  be  allowed  to  wear  below  the 
theoretical  sizes  determined  above.  To 
compensate  for  lateral  wear  on  the  axles 
and  brasses  it  is  well  to  assume  the  loads 
Pi  and  Pj  as  being  applied  '•>  in.  outside 
the  center  of  the  journal.  The  center  of 
gravity  of  the  car  and  load  combined  should 
always  be  kept  below  6  ft.  from  the  top  of 
the  rail,  but  at  whatever  distance  it  may  be 
below  that  point,  the  axle  should  be  designed 
for  the  worst  case,  i.  e.,  6  ft. 

The  Journals. — To  avoid  heating,  the  load 
per  square  inch  of  projected  area  on  the 
journal  should  not  exceed  350  lbs  ,  cars  being 
on   a    straight   track.     The    proportions    be- 
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tween    the    diameter    D    and    the    length    L 

L 
should  be  —  =  1.8. 
D 
Truck    Arch-Bars. — If  the  bottom  tie-bars 
are    reasonably     well     fitted,     the    bending 
strains  may  be  disregarded  and  the  tensile 
and    compressive    stresses    due    to    the   load 
can  te  determined  as  follows: 

Lm 

Compressive  force  in  top  arch-bar  =  ; 

2a 
Lb 
Tensile   force   in   bottom   arch-bar    =    ■ ; 


2a 

Ld 


Tensile  force  in  column  bolt 


fective  cross-sectional  area  of  the  member. 
In  the  tension  members  the  effective  cross- 
sectional  area  is  obtained  by  subtracting  the 
area  of  the  largest  existing  bolt  or  rivet  hole 
from  the  total  cross-sectional  area.  In  the 
compression  members  only  the  maximum 
bolt  hole  area  is  subtracted  since  the  rivets 
fill  up  the  holes  closely  enough  to  be  disre- 
garded  in  compression. 

The  stresses  in  the  arch-bars  as  found 
above  should  not  exceed  6,500  lbs.  com- 
pression, or  8,000  lbs.  of  tension  per  sq.  in. 
for  wrought  iron  or  soft  open-hearth  steel 
so  as  to  make  the  parts  amply  strong  to  re- 
sist other  strains  coming  at  times  upon 
them.  End  shocks  cause  transverse  strains, 
lateral  swaying  causes  bending  strains,  un- 
even track  causes  torsional   strains  and   un- 


horizontal  force  is  .4Q'  with  the  center  of 
gravity  6  ft.  above  the  rails,  the  maximum 
values  of  L  are:  29,300  lbs.  per  set  of  arch- 
bars  for  60,000-lb.  cars;  37,000  lbs.  per  set 
of  arch-bars  for  80,000-lb.  cars;  45,700  lbs. 
per  set  of  arch-bars  for  100,000-lb.  cars. 
{To  be  continued.) 


The     First     Iron     Railroad     Bridge     in    the 
United    States.* 

BY   r.aWlN    F.    SMITH. 

Nothing  more  clearly  illustrates  the  need 
of  technical  education  in  early  engineering 
than  the  commeuts  which  are  found  in  a  re- 
port, dated  .1S3S,  of  the  Little  Schuylkill  & 
Susquehanna    Railroad,    a    line    which    had 


The  Manayunk  Bridge  in   Its  Present  Location. 


Second  Type  of  Iron   Howe  Truss   Bridge,   Philadelphia,   Reading  &     Poi:tsville  R.  R.,  1845. 


Ten.sile  force  in  tie-bar 


Shear  in  journal  box  bolt 


Lg 


2h 
Ln 


2a 


L  is  the  maximum  load  coming  on  a  set  of 
arch-bars  and  the  other  symbols  (Fig.  3) 
indicate  the  actual  dimensions  of  the  truck. 
The  flb<;r  stresses  in  the  respective  members 
of  the  side  frame  can  be  obtained  by  divid- 
ing the  forces  obtained  as  above  by  the  ef- 


equal  length  of  inner  and  outer  rails  on 
curves  causes  large  bonding  strains.  None 
of  these  can  be  accurately  determined,  so  a 
large  factor  of  safety  is  therefore  used. 

The  maximum  load  L,  coming  on  each  set 
of  arch-bars  is  derived  from  the  load  Q', 
■which  is  half  the  load,  half  the  weight  of  the 
car  body  and  the  weight  of  one  truck  bolster. 
For  60,000-Ib.  cars  this  new  value  of  Q  or  Q'  is 
44,000  lbs.  per  truck;  for  80,000-lb.  cars  is 
56,-500  lbs.  per  truck,  and  for  100,000-lb.  cars 
is  69,000  lbs.  per  truck.    Since  the  maximum 


been  admirably  located  by  Edward  Miller, 
an  accomplished  civil  engineer  and  a  citizen 
of    Philadelphia. 

The  high  bridges  upon  this  line  were  a 
source  of  anxiety  to  the  builders,  there  being 
no  precedents  for  such  structures  for  rail- 
road traffic.  They  were,  therefore,  purely 
experimental,  and  in  commenting  upon  the 
first   one,   57!)    ft.    long,   the   chief  engineer, 

•Siippli-mented  with  an  extract  from  an  addi-esa 
roarl  by  tlio  author  before  (he  Knglnocrs'  Club  of 
Philadelphia,  and  printed  in  the  Proceedings  of 
the  club. 


Jink   17,  1904. 

Solomon  W.  Robeits,  says  in  his  report: 
"The  superstructure  is  of  very  strong  lattice 
work,  having  three  sets  of  lattice  spans,  well 
braced  together.  The  length  of  the  single 
span  is  200  ft.,  which  is  that  of  the  longest 
span  upon  the  line."  Then  follows  this 
remark:  'This  bridge  was  completed  be- 
fore the  others  in  order  to  judge  whether 
additional  strength' would  be  needed,  and,  if 
so,  to  learn  the  best  mode  of  applying  it." 
Also:  "The  lattice  bridges  are  free  from 
lateral  thrust.  and  being  continuous 
throughout,  may  be  supported  at  any  point 
indiscriminately.  Such  being  the  case,  and 
the  rivulets  offering  no  obstruction,  I  pro- 
pose that  when  the  superstructure  of  each 
bridge  is  completed,  the  keys  of  the  false- 
works shall  be  loosened,  and  the  falseworks 
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from  53  to  123  ft.,  and  in  length  of  super- 
structure supported,  from  600  to  1,000  ft. 
They  marked  the  beginning  of  high  struc- 
tural works  in  timber,  and  were  essentially 
the  same  in  principle  as  the  constructions  in 
steel  now  employed  for  the  same  purpose  on 
railroads,  as  well  as  for  the  skeletons  of 
the  high  buildings  of  the  present  day.  They 
were  designed  by  James  P.  Smith,  Principal 
Assistant  Engineer,  who  had  obtained  his 
early  training  on  the  Allegheny  Portage 
Railroad,  the  woodwork  of  the  working 
model  being  made  by  him,  and  the  bolt-work 
by  the  late  Ellerslie  Wallace,  M.D.,  Dean  of 
Jefferson  Medical  College  in  this  city,  then 
an  assistant  engineer  on  the  Catawissa  Rail- 
road. This  model,  which  is  now  deposited 
with    the    Franklin    Institute    in    this    city. 


Elevation     of    Manayunk    Bridge. 


^fipons/o.!  Bnr, 


Details  of  Side  Truss,   Manayunk  Bridge,   1845. 
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■Rail  Si-ringer 
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'7'-e'  Cross  Beams,  placed  al  fhe  cenler  of  each  panel 

Cross   Section   of   Bridge. 


allowed  to  remain  standing  within  a  few 
inches  of  the  lower  chords  of  the  bridge,  so 
as  to  obviate  the  possibility  of  accident, 
and,  if  found  necessary,  timber  framed 
piers  may  be  built  half-way  between  the 
stone  ones,  so  as  to  shorten  the  spans  one- 
half,  and  to  render  the  bridge  more  than 
strong  enough  to  sustain  any  possible  load. 
This  will  not  be  a  very  expensive  expedient, 
and  must  be  conclusive." 

It  was  on  this  line  of  railroad,  now  the 
Catawissa  Branch  of  the  Philadelphia  & 
Reading,  and  for  the  support  of  these  same 
lattice  truss  bridges,  that  the  first  high 
trestles  or  timber  framed  piers  in  the  coun- 
trj'  were  built  in  the  year  1840,  work  bav- 
in commenced  on  the  Long  Hollow  Trestle 
in  June  of  that  year.    They  varied  in  height 


was  placed  upon  a  solid  foundation  and  sub- 
jected to  a  weight  of  6,460  lbs.,  without  caus- 
ing the  least  deflection  in  the  posts,  when 
the  test  was  discontinued.  In  this  practi- 
cal way,  without  any  calculations  whatever, 
the  sufTiciency  of  the  trestle  piers  for  sus- 
taining a  railroad  bridge  was  demonstrated. 
The  same  plan  of  trestle  work  shortly  after 
adopted  for  the  Portage  Viaduct  over  the 
Genesee  River,  on  the  New  York  &  Erie 
Railroad,  by  Silas  Seymour,  Civil  Engineer. 
Thus,  from  what  was  designed  to  fulfil  mere- 
ly a  temporary  purpose,  there  was  derived 
the  principle  embodied  in  the  structural 
works  of  the  present  day. 

Only  five  years  after,  there  was  built  what 
we  have  reason  to  believe  was  the  first  iron 
railroad  bridge  in  the  United  States.    It  was 


i3 


designed  by  Richard  B.  Osborne,  Civil  Engi- 
r.ear,  then  Chief  Engineer  of  the  Philadel- 
phia &  Reading,  and  erected  in  May,  1845, 
for  a  double-track  crossing  over  a  small 
stream  south  of  Plat  Rock  Tunnel,  near 
Manayunk.  It  was  in  service  until  the 
year  l&Ol,  but  for  many  years  had  been 
carried  on  tim.ber  tre.stles.  on  account  of 
the  heavy  traffic  passing  over  it,  for  which 
it  had  not  been  designed. 

The  following  description  is  from  Mr.  Os- 
borne's Journal:  "During  the  winter  of 
1844,  as  a  guide  to  us  in  arranging  plans 
for  the  superstructure  in  iron  to  replace 
several  old  timber  bridges,  we  got  up  plans 
tor  an  iron  Howe,  which  was  the  first  ever 
constructed  of  that  material,  all  others  being 
of  timber.  The  site  we  chose  for  this  experi- 
ment was  about  half  a  mile  east  of  the 
Flat  Rock  Tunnel— a  small  bridge  of  34  2/10 
ft.  span.  This  was  thought  to  afford  a  fair 
test,  as  the  tracks  were  only  4  ft.  apart  and 
the  ties  were  on  the  bottom  chord.  The  cen- 
ter truss  of  this  bridge  woulG  only  be  high 
enough  to  let  the  girders  pass  through  the 
panels  and  rest  on  the  bottom  chord.  This 
center  truss  was  only  31^2  in.  high,  so  as 
to  be  below  the  platform  steps  of  the  pas- 
senger cars,  while  the  outer  trusses  were 
41%  in.  high.  We  made  the  bottom  chords 
of  21/4  in.  square  rolled  iron,  which  we  after- 
ward changed  for  other  bridges  into  plates 
of  1  to  Wi,  in.  of  greater  depth,  according 
to  required  area.  The  top  chords  were 
2  in.  square.  Bottom  chords  were  2i/4  in. 
square.  The  braces,  of  cast  iron,  3%,  x 
2%  in.  hollowed  and  3  ft.  4  in.  long. 
Height  of  main  truss,  41%  in.  Pro- 
jections were  welded  on  the  chords,  be- 
tween which  the  skew  back  blocks  rested 
on  tne  chords.  Height  of  center  truss,  3H^ 
in.  It  was  erected  in  February,  1845,  and 
cost  $1,571.95  =  40.83  ft.  length  at  $38.50. 
President  Tucker  came  up  to  see  the  first 
trains  cross  it,  and  was  pleased  with  it, 
but  said  it  looked  very  light  in  comparison 
with  the  timber  structures,  and  suggested 
that  we  leave  the  falseworks  up  within  half 
an  inch  of  the  bottom  chords  to  give  it  a 
longer  test.  This  we  did.  and  they  remained 
until  they  fell  down.  This  iron  bridge  car- 
ried many  millions  of  tons  before  alterations 
became  necessary  for  widening  the  space  be- 
tween the  tracks  from  4  to  6  ft." 

There  is  a  slight,  though  unimportant, 
discrepancy  as  to  the  date  of  erection.  Mr. 
Osborne's  Journal  gives  it  as  February,  1845. 
Later  investigation  has  developed  the  fact 
that  the  work  of  building  the  trusses  was 
begun  in  the  shops  of  the  company  at  Potts- 
town  under  Mr.  Osborne's  supervision  in 
January,  1845,  and  finished  in  March.  The 
work  of  erecting  was  commenced  on  Sat- 
urday night.  May  3d,  and  the  bridge  was 
finished  ready  for  the  passage  of  trains  on 
Sunday,  May  4th,  1845.  It  was,  as  shown 
by  the  accompanying  drawings,  an  iron 
Howe  truss,  with  chords  of  solid  bars  of 
rolled  iron,  the  upper  being  2  in.  x  2  in.  and 
the  lower  2H  in.  x  2%  in.  On  these  were 
hand  forged  lugs,  for  holding  in  place  the 
cast  iron  angle  blocks,  on  which  rested  the 
solid  cast  iron  braces,  which  were  fluted  on 
the  four  sides  and  not  hollow,  as  noted  in 
the  description.  A  notieeab'e  peculiarity  of 
the  construction  was  the  use  of  extra  heavy 
canvas  washers,  of  which  a  single  thick- 
ness soaked  in  white  lead  was  placed  be- 
tween the  end  of  each  brace  and  the  lug  as 
an  abutting  surface.  A  small  portion  of 
this,  removed  only  lately,  after  having  been 
in  use  for  59  years,  was  found  to  be  as  sound 
and  apparently  as  good  as  when  put  in  place. 

When  we  consider  that  all  of  the  work  on 
this  bridge  was  done  by  hand,  with  only 
such  meagre  facilities  as  were  afforded  by 
a  blacksmith  forge  and  hand  tools,  we  can 
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but  admire  the  thoroughness  and  attention 
to  detail  of  this  early  bridge  work.  It  re- 
mained in  place  until  the  year  1901,  although 
for  many  years  before  its  removal  it  had 
been  supported  by  heavy  timber  trestles.  In 
its  period  of  usefulness — 56  years — it  car- 
ried, without  doubt,  in  the  minds  of  those 
knowing  the  enormous  tonnage  of  the  Read- 
ing Railway,  the  greatest  aggregation  of 
tonnage  that  ever  passed  over  any  railroad 
bridge. 

This  first  iron  Howe  truss,  wiOi  solid 
chords,  and  the  only  one  built  of  that  pat- 
tern, was  followed  in  the  summer  of  1845 
by  another,  all  the  members  of  the  trusses 
of  which  were  the  same,  except  the  top  and 
bottom  chords,  which  were  built  up  of  flat 
iron,  5  in.  wide  x  %  in.  to  1^4:  in-  thick- 
ness. Three  of  these  bridges  were  erected 
in  the  year  1845,  the  first  over  Stony  Creek, 
near  Port  Clinton;  the  second  over  Irish 
Creek,  near  Leesport,  and  the  third  over 
Bingaman  street,  in  the  city  of  Reading. 
The  model  of  this  bridge  was  taken  to  Eng- 
land for  exhibition  by  the  late  Richard  Os- 
borne. Chief  Engineer,  shortly  after  the  erec- 
tion of  the  bridges. 


Testing    Plant   of   the   Great    Western, 
England.* 

The  Great  Western  has  recently  put  In  the 
erecting  shop  at  Swindon  a  plant  for  test- 
ing locomotives.  This  machine  consists  of 
a  bed  made  of  cast-iron,  bolted  on  a  con- 
crete foundation,  with  timber  balks  inter- 
posed to  lessen  vibration.  On  this  bed  five 
pairs  of  bearings  are  arranged  to  slide  longi- 
tudinally so  that  they  may  be  adjusted  for 
any  wheel  arrangement.  In  ^these  bearings, 
axles  are  carried  having  wheels  fitted  with 
steel  tires,  on  which  the  locomotive  runs. 
These  axles  are  also  fitted  with  drums  on 
which  band-brakes  act  for  absorbing  the 
power  developed  by  the  engine.  Outside 
these  band-brakes,  pulleys  having  an  18-iu. 
face  are  provided  at  each  end  of  the  axle  for 
driving  link-belts,  so  that  most  of  the  power 
developed  by  the  engine  drives  air-compres- 
sors, so  that  it  may  not  be  wasted.  The 
hydraulic  brakes  absorb  just  enough  power 
to  enable  them  to  govern  the  speed  of  the 
engine.  These  brakes  are  actuated  by  a 
water-supply  from  an  independent  pump,  the 
outlet  of  this  water-supply  being  throttled 
either  by  a  stop-valve  or  by  a  throttle  actu- 
ated by  a  centrifugal  governor. 

The  carrying  wheels  are  4  ft.  l^/o  ins.  in 
diameter.  The  main  bearings  are  9  in.  x 
14  in.  This  plant  is  intended  not  only  for 
the  purpose  of  scientific  experiment,  but  also 
to  do  away  with  the  trial  trips  of  new  and 
repaired  engines  on  the  main  line.  It  has, 
therefore,  been  necessary  to  make  it  rapidly 
adjustable  to  take  engines  having  wheels  of 
different  centers.    The  main  bed  is  provided 

•Abstract  of  a  paper  by  .Mr.  G.  J.  ('hurchward. 
read  at  the  joint  meeting  of  the  American  Soclet.v 
of  Mi-chanlf-al  Knglneers  and  the  Institution  of  .Me- 
ohanlf-al  Engineers,  .Tune,  1304. 


with  a  rack,  and  each  pair  of  bearings  is  pro- 
vided with  a  cross  shaft  having  a  pinion  at 
each  end.  These  cross  shafts  are  driven 
from  a  longitudinal  shaft  through  clutches. 
This  longitudinal  shaft  is  operated  by  an 
electric  motor  and  is  reversible.  When  run- 
ning engines  on  trial  trips  it  is  essential  that 
the  truck  and  trailing  wheels  should  be  run 
in  order  that  the  axle-boxes  take  a  good  bear- 
ing. To  accomplish  this  the  carrying  wheels 
are  all  coupled  together  by  belts  and  jockey 
pulleys.  It,  therefore,  follows  that  even 
when  a  locomotive  having  a  single  pair  of 
driving  wheels  is  run  on  the  plant,  all  tho 
carrying  wheels  are  rotating  and  in  turn  run 
the  bogie  and  trailing  wheels  of  the  loco- 
motive. The  jockey  pulleys  are  necessary  to 
retain  the  proper  tension  on  the  belts  when 
the  bearings  are  moved  longitudinally. 

Owing  to  the  varying  height  of  the  foot- 
plates of  different  classes  of  engine,  it  has 
been  found  necessary  to  provide  a  firing 
stage  which  can  be  rapidly  adjusted  verti- 
cally. A  large  coal  bunk  js  provided  in  con- 
nection with  this  stage  and  also  weighing 
machines.  Two  water  tanks  are  mounted  on 
the  same  platform,  for  measuring  the  water 
used  when  running.  These  tanks  are 
emptied  alternately  when  a  test  is  being 
made.  Under  the  platform  a  dynamometer 
gives  the  drawbar  pull  of  the  engine,  and 
this,  together  with  counters  on  the  wheels, 
enables  the  actual  drawbar  horse-power  to 
be  measured,  and  so  compared  with  coal  and 
water  consumption  for  different  classes  of 
engines.    As  engines  of  different  lengths  are 


to  be  tested,  and  of  necessity  have  to  be  fixed 
at  the  trailing  end  to  the  dynamometer,  it  is 
necessary  to  have  a  sliding  chimney  for 
carrying  off  the  steam  and  smoke.  This  con- 
sists of  a  long  box,  having  a  steel  plate  run- 
ning on  rollers  forming  its  lower  surface, 
which  plate  carries  a  large  bell-mouthed 
chimney.  This  box  not  only  enables  the 
chimney  to  slide  longitudinally,  but  will  also 
form  a  receptacle  for  ashes  and  any  other 
matter  ejected  by  the  engine. 


The      Steele-Harvey      Metal      Melting 
Furnace. 


The  accompanying  illustrations  show  a 
self-contained  crucible  oil  furnace  for  melt- 
ing copper,  brass,  tin,  or  steel.  It  consists  of 
a  shell  lined  with  a  double  row  of  fire  brick, 
and  a  crucible  resting  on  a  graphite  block. 
The  crucible  is  held  in  the  center  of  the  shell 
by  means  of  fire  brick  wedges.  A  flame  from 
a  vaporizing  oil  burner  is  directed  against 
the  graphite  block  and  in  turn  circulates  en- 
tirely around  the  outside  of  the  crucible. 
The  flame  not  coming  in  direct  contact  with 
the  crucible  prolongs  the  life  of  the  crucible 
from  20  to  50  heats.  A  lid  placed  over  the 
crucible  prevents  the  escape  of  gases  and 
also  prevents  the  mixture  in  the  crucible 
from  oxiclizing.  It  is  not  necessary  to  re- 
move the  crucible  from  within  the  furnace 
when  pouring,  and  thus  cool  it  off,  as  the  fur- 
nace is  swung  on  trunnions  and  is  easily 
tilted   to   any   angle   by   means  of  the   gear 


The  Steele-Harvey   Metal    Melting   Furnace. 


wheels  and  worm  connections. 
This  furnace  is  especially 
adapted  for  melting  brass  bor- 
ings and  turnings.  It  is 
claimed  that  100  Iba.  of  metal 
can  be  melted  with  l^^  gal.  of 
crude  oil.  The  Monarch  Engii 
neering  &  Manufacturing  Com- 
pany, Baltimore,  Md.,  make 
these  furnaces  in  four  different 
sizes  with  capacities  of  2,400 
to  4,000  lbs.  of  metal  per  day. 


An  Installation  of  a  Steele-Harvey  Furnace 


Certain  Russian  cities  are  al- 
lowed a  tax  of  about  5V.  cents 
per  ton  on  all  freight  shipped 
or  received  at  railroad  stations. 
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Jersey   Central   Tool    Car. 


The  Central  Railroad  of  New  Jersey  has 
built  an  exceptionally  long  and  heavy  tool 
car  for  the  wreck  train,  which  is  shown  in 
the  accompanying  drawings.  It  is  50  ft.  long 
over  end  sills,  8  ft.  5%  in.  wide  inside  and 
7  ft.  2  in.  high  from  floor  to  carlines.  A  tool 
car  must  carry  a  heavy  load  in  the  aggregate 
and  for  this  reason  and  because  of  its  ex- 
treme length  the  underframe  for  this  car 
has  been  made  very  strong.  It  consists  of 
eight  sills,  8  in.  x  10  in.,  with  two  4-in.  x 
8-in.  sub-sills  under  the  center  sills.  Six 
114-in.  truss  rods  are  hung  underneath  and 
carried  over  the  bolster  through  the  end  sills 
which  are  10-in.  x  10-in.  timbers.  The  body 
framing  of  the  car  is  similar  to  freight  car 
construction,  except  that  suitable  openings 
have  been  provided  for  the  4-ft.  door  open- 
ings on  each  side.  The  roof  is  curved  on  an 
11  ft.  9-in.  radius  and  all  of  the  carlines  are 
cut  to  that  shape  on  the  top  edge.  The  out- 
side covering  is  tin  laid  on  13/16-in.  boards; 
no  sheathing  is  put  on  under  the  carlines. 
The  sides  of  the  car  are  sheathed  on  the  in- 
side all  the  way  up  and  the  window  openings 
are  protected  with  slats. 

At  each  end  of  the  car  is  an  open  platform, 
26  in.  wide,  which  is  carried  on  8-in.  x  10- 
in.  platform  sills  bolted  under  the  four  mid- 
dle sills  of  the  body  framing.  The  platform 
end  sill  is  a  straight  timber,  10  in.  x  10  in., 
sheathed  on  the  outside  face  with  a  10-in. 
channel.  Williamson  and  Pries  tandem 
spring  draft  gear  and  freight  couplers  are 
applied  in  the  usual  manner  between  the  two 
middle  platform  sills,  which  are  carried  back 
to  the  body  bolster. 

Under  the  middle  of  the  car,  in  the  rectan- 
gular space  formed  by  the  truss  rods  and 
the  king  posts,  is  built  a  tool  box  11  ft.  1  in. 
long,  21  in.  high,  and  the  full  width  of  the 
car  with  hinged  doors  on  each  side.  It  is 
carried  in  a  cradle  formed  of  five  pieces  of 
%-in.  X  3-in.  bar  iron  bolted  to  the  needle- 
beams.  The  car  is  mounted  on  arch-bar 
trucks  with  .5-in.  x  9-in.  journals. 

We  are  indebted  to  Mr.  William  Mcintosh, 
Superintendent  of  Motive  Power,  for  the 
drawings. 


The  American  Railway  Association. 
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This  organization  has  voted  to  admit  as 
associate,  roads  less  than  50  miles  long,  the 
qualifications  for  admission  to  be  passed 
upon,  as  in  the  case  of  full  membership,  by 
the  executive  committee.  Associates  may 
not  vote.  They  will  be  assessed  $20  year- 
ly, but  will  not  be  subject  to  mileage  as- 
sessment. The  association  has  also  formally 
indorsed  the  Master  Car  Builders'  Associa- 
tion report  on  tank  cars,  which  was  pub- 
lished a  year  ago,  and  recommends  that 
the  j-equirements  of  the  report  be  made  ef- 
fective, so  far  as  new  construction  is  con- 
cerned, from  May  1  of  this  year.  The  re- 
quirement as  regards  safety  valves  in  tanks 
is  recommended  to  be  put  in  force  Septem- 
ber 1  next,  and  that  concerning  the  strength- 
ening of  underframes  on  January  1,  1905. 
The  foregoing  are  the  principal  items  of 
news  to  be  found  in  the  Prnceedings  of  the 
April  meeting,  just  issued,  which  were  not 
given  in  our  report  of  the  meeting,  published 
May  6.  The  report  on  tank  cars,  with  the 
drawings,  is  reprinted  in  full  in  the  present 
number  of  the  Proceedings.  This  number 
also  contains  the  report  of  the  committee  on 
car  service,  accompanied  by  samples  of  the 
blanks  to  be  used  in  reporting  the  per  diem 
earnings  on  interchanged  cars,  as  approved 
by  the  association.  The  principal  change 
in  the  rules  (3  and  10)  in  regard  to  penalty 
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per  diem  notices  is  one  making  it  compul- 
sory to  send  the  notice  on  the  prescribed 
form. 

The  cipher  code  which  the  committee  on 
that  subject  proposes  to  issue  is  to  be  a  very 
complete  work.  The  committee  has  con 
sidered  95,000  phrases  and  has  conditionall.v 
approved  53,000.  The  book  will  be  one  of 
600  pages,  and  the  committee  expects  to 
have  an  edition  of  1,000  copies  made,  so 
as  to  furnish  a  sample  to  each  road.  For 
this  purpose  an  expenditure  of  $6,500  was 
authorized — half  for  editorial  work  and  half 
for  making  the  plates  and  books. 

The  discussion  on  the  report  of  the  car 
serAice  committee  brought  out  from  Mr. 
Kouns,  of  the  Atchison,  a  demand  for  the 
increase  of  the  regular  per  diem  rate  to  30 
cents  a  day  and  the  repeal  of  the  penalty 
rate.  Mr.  Kouns  voiced  the  views  of  many 
roads  working  long  lines,  but  the  majority 
agreed  with  the  committee  that  no  change 
had  better  be  made  at  present.  Mr.  Hale, 
Chairman  of  the  committee,  made  a  forcible 
argument.  The  statistics  which  he  presented 
showed  that  on  42  roads,  owning  1.236,000 
cars,  the  average  amount  paid  for  borrowed 
freight  cars,  including  penalty,  was,  for  the 
first  year,  21  cents  9  mills  a  day,  from 
which  he  argued  that  the  penalty  had  not 
yet  imposed  a  severe  burden  on  any  one. 
One  road  reported  its  average  payments  at 
27.3  cents,  but  the  great  majority  were 
around  22  cents,  and  two  reported  20  cents, 
showing  no  penalty  payments  whatever.  Al- 
though 22  cents  is  an  inadequate  sum,  still, 
said  Mr.  Hale,  it  is  10  cents  better  than 
owners  were  getting  two  years  ago.  It  is 
only  the  long  roads  that  want  a  higher  rate. 
While  it  is  true  that  they  ought  to  have 
more,  it  is  not  fair  just  yet  to  raise  the  price 
on  the  little  fellows;  that  is,  the  shorter 
terminal  lines.  With  all  the  criticisms  con- 
cerning the  working  of  the  penalty  rule,  it 


remains  true  that  the  penalty  does  move 
the  cars  quicker  than  the  20-cent  rate.  A 
penalty  for  diversion  is  desirable,  as  it  al- 
ways has  been,  and  the  committee  has  con- 
sidered the  question  long  and  earnestly,  but 
no  one  has  yet  founc^  any  acceptable  way 
of  enforcing  such  a  rule. 

In  the  per  diem  statistics  reported  by  the 
committee  the  average  value  of  all  freight 
cars  owned  by  each  company  reporting  is 
given.  This  average  fluctuates  from  $250 
to  ?C92.  The  average  value  of  box  cars 
carrying  30  tons  or  over  fluctuatejj  from 
$345  to  $957.  The  names  of  the  roads  re- 
porting are  not  given. 


Cast-Steel    Passenger    Truck    for    the    Big 
Four. 


The  accompanying  illustrations  show  an 
interesting  design  of  cast-steel  four-wheel 
passenger  truck,  a  number  of  which  have 
recently  been  built  by  the  Big  Four  to  be 
placed  under  some  new  baggage  cars  build- 


ing at  its  Brightwood  shops.  The  all  metal 
passenger  truck  is  not  altogrether  a  new  idea 
for  steam  roads  as  the  i^ake  Shore  has  a 
large  number  in  service  but  the  use  of  cast- 
steel  is  a  decided  innovation.  The  Lake 
Shore  truck  has  I-beam  side  and  end  frames 
and  transoms  with  a  double  I-beam  bolster 
and  wooden  spring  plank.  All  of  the  other 
details  are  similar  to  those  used  on  wooden 
frame  trucks. 

The  Big  Four  truck  is  all-metal  with  the 
exception  of  the  spring  plank,  and  all  of  the 
important  members  are  cast-steel.  It  differs 
but  little  in  its  general  appearance  from  a 
wood  frame  truck.  It  is  rated  at  80,000  lbs. 
capacity  and  weighs  13,000  lbs.  complete. 
The  bolster  is  cast  in  one  piece  with  the 
side  bearings  and  center  plate  formed  on  the 
top  surface.  It  is  a  channel  trough  section 
open  at  the  bottom  and  is  18  in.  wide.  At 
the  ends  it  is  7  in.  deep  and  at  the  center 
is  10  in.  deep.  The  rib  along  the  bottom  of 
the  sides  is  increased  in  thickness  from  % 
in.  at  the  ends  to  1%  in.  at  the  center  to  add 
to  the  vertical  stiffness.    The  wheel  piece  is 


End   Elevation  of  Big  Four  Truck. 


Plan  and  Side   Elevation  of  Big  Four  Cast  Steel   Passenger  Truck. 
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made  in  one  casting  11  ft.  t!  in.  long.  It  has 
an  I-section  of  uniform  dimensions  between 
the  pedestals.  The  depth  is  7  in.  and  the 
web  is  1  in.  thick.  The  equalizer  spring 
caps  are  cast  on  the  under  side  and  are  rib- 
bed with  three  V^-in.  ribs  on  the  outside  and 
two  on  the  inside.  Where  the  other  parts 
of  the  truck  frame  are  fastened  on,  the  bear- 
ing faces  are  all  machined  and  all  of  the 
bolt  holes  are  drilled. 

The  transoms  which  are  an  inverted  L- 
shape  are  7  in.  deep  and  are  bent  down  3% 
in.  In  the  center  to  clear  the  body  of  the 
car.  A  boss,  5  in.  x  6  in.,  cast  on  the  inside 
face,  acts  as  a  bolster  chafing  plate,  and  on 
the  ends  a  flange  is  formed  7  in.  deep  and 
12  in.  wide  with  a  projecting  lip  along  its 
top  edge.  This  gives  an  ample  bearing  for 
the  joint  between  the  transom  and  the  wheel 
piece  and  the  lip  which  fits  over  the  top  of 
the  wheel  pieces  relieves  the  bolts  of  the 
downward  shear.  The  equalizer  bars  are  an 
approximate  1-section  and  have  the  equalizer 
spring  seats  cast  on  them  in  the  same  wa.v 
that  the  spring  caps  are  ca.=t  on  the  wheel 
pieces.  They  are  8  in.  deep  with  a  drop  of 
71A  in. 

The  end  pieces  of  the  frame  are  3  in.  x  5 
in.    angles    bolted    across    the    ends    of    the 


wheel  pieces.  The  brakes  are  inside  hung 
and  as  there  are  no  safety  beams  the  end 
pieces  serve  merely  to  tie  the  wheel  pieces 
together,  nothing  being  suspended  from 
them.  All  of  the  brake  rigging  is  hung  from 
two  6-in.  channels,  placed  flanges  down  just 
outside  the  transoms  and  bolted  to  lugs  cast 
qn  the  inside  of  the  wheel  pieces.  The  brake- 
beams  are  hung  from  two  hangers  suspended 
from  carriers  bolted  on  the  under  side  of 
the  channels  over  the  brake-shce  heads,  and 
the  %-in.  x  3-in.  release  springs  from  which 
the  beam  Is  supported  in  the  center  are 
bolted  on  top  of  the  chanr.el. 

A  wooden  spring  plank  has  been  used  to 
somewhat  deaden  the  metallic  sound  of  the 
whole  tru3k  and  to  absorb  the  small  vibra- 
tions set  up  in  such  a  rigid  construction. 
Two  1-ln.  bottom  cross  ties,  connecting  the 
bottom  tie  rods  on  each  side,  are  put  in  to 
further  stiffen  the  truck  in  a  transverse  di- 
rection. No  rivets  are  used  at  any  point,  all 
the  connections  being  machined  and  bolted. 
This  construction  gives  the  greatest  possible 
rigidity  and  at  the  same  time  permits  the 
truck  to  be  easily  and  quickly  dismantled 
for  repairs.  The  experience  of  the  railroads 
with  cast-steel  bolsters  and  other  parts  has 
been  almost  uniformly  satisfactory,  and  with 


Cast   Steel    Passenger  Truck  for  the   Big    Four. 
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well  designed  sections  such  as  have  been 
used  in  this  truck  there  should  be  little 
trouble  from  failures  due  to  defective  cast- 
ings or  breakages  under  shock. 

We  are  indebted  to  Mr.  William  Garstang, 
Superintendent  of  Motive  Power  of  the  Big 
Four,  for  the  illustrations. 


The    Telegraph    Operator 
Service.* 


n    the    Railroad 


DY    JOH.V    B.    T  ALT  A  V  ALL. 

The  lack  of  a  trained  understanding  in  the 
more  important  details  of  his  profession  on 
the  part  of  the  average  telegraph  operator 
is  too  often  a  serious  drawback  to  his  true 
usefulness.  A  student  life  is  requisite  for 
the  full  intellectual  development  of  the 
telegrapher.  But  to  this  comparatively  few 
aspire,  and  we  are  compelled  to  accept  the 
operator  as  we  find  him.  Only  a  very  small 
percentage  of  telegraph  operators  possess 
either  the  inclination  or  the  necessary  perse- 
verance to  acquire  telegraph  and  other  elec- 
trical knowledge  from  books.  Yet  the  care- 
ful and  systematic  study  of  books  is  a  most 
influential  help  to  the  individual  whose  am- 
bition is  to  win  success  in  life,  and  operators 
should  make  the  best  possible  use  of  this 
means  of  self  help,  reading  and  rereading 
their  technical  volumes,  so  that  the  matter 
therein  treated  may  become  familiar  and 
firmly  established  in  their  minds.  But  if  a 
railroad  company  desires  to  increase  the 
efficiency  of  its  telegraph  staff  it  should 
detail  a  competent  person  to  enlighten  those 
operators  needing  information.  All  railroads 
have  in  their  employ  many  persons  abun- 
dantly able  to  fill  the  position  of  such  an 
instructor. 

A  common  deficiency  among  operators  is 
failure  to  understand  the  management  of 
the   switchboard   and  adjustment  of  relays. 

•Abstract  of  paper  read  before  the  Association 
of  Railway  Telegraph  Superintendents  at  Indi- 
anapolis,  June  15. 
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Cast  Steel   Details  of  Big   Four  Passenger  Truck. 
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Comparatively  few  employes  of  the  tele- 
graph department  of  any  railroad  are  ab:e 
to  make  a  patch  or  to  test  the  wires  for 
ordinaiy  faults,  or  to  manage  repeaters,  and 
to  balance  duplex  and  quadruplex  appa- 
ratus, now  used  on  many  railroads.  Four 
operators  in  as  many  different  offices  on  a 
well  known  Eastern  trunk  line  were  obliged 
recently  to  confess  their  ignorance  of  how 
to  make  a  patch.  In  another  instance  a 
day  operator  in  a  certain  offlce  understood 
how  to  patch,  while  the  night  man  at  the 
same  point  was  unable  to  do  so.  The  un- 
equal conditions  in  the  same  office  were  the 
cause  of  much  anoyance,  necessitating  the 
occasional  calling  of  the  day  man  to  the 
o'Bce  during  the  night. 

Printed  instructions  covering  switchboard 
practice,  even  when  accompanied  with  blue 
prints,  frequently  are  not  understood,  espe- 


piece  of  telegraph  apparatus  in  the  station, 
to  be  kept  permanently  for  reference.  Then, 
in  addition,  if  each  operator  had  the  con- 
struction of  each  instrument  and  the  switch- 
board thoroughly  taught  to  him  the  effi- 
ciency of  the  entire  line  would  be  distinctly 
improved. 


The  Bettendorf  Tank  Car. 

The  Van  Dyke  tank  car  described  in  the 
Railroad  Gazette.  March  6,  1903.  was  a  rad- 
ical departure  from  previous  practice  in  a 
number  of  respects.  The  most  noteworthy 
feature  of  this  design  was  the  absence  of 
underframing,  the  car  consisting  essentially 
of  a  tank  and  trucks.  The  Union  Tank  Line 
has  over  600  of  these  cars  in  service,  and 
they  have  given  entire  satisfaction. 

Most  tank  cars  have  a  high  center  of  grav- 


Bottom  View  of  Tank  Showing   Draft  Gear. 


gear  t^bove  the  bottom  of  the  tank,  its  center 
lihe  being  5  in.  abo.e  the  boiium  sheet.  This 
required  a  special  form  of  casting  for  hous- 
ing the  draft  gear,  made  of  thoroughly 
annealed  steel,  and  which  is  a  combined 
draft  me^-oer  Lnd  body  bOister.  It  is  let  in 
through  the  bottom  and  e  .d  sheets,  to  which 
it  is  securely  n.eied.  To  le  ieve  the  tank 
sheets  of  buffing  stresses  and  the  rivets  of 
shearing  stresses,  a  ho!!o>v  cast-steel  col- 
umn is  interposed  between  the  draft  cast- 
ir.gs  at  opijosiie  ends  of  the  tank.  This  col- 
umn is  riiade  in  three  sections  with  flanges 
v.T.d  is  bolted  together  and  to  the  draft  cast- 
ings. The  middle  section  has  two  supports 
■ast  on  either  side  midway  of  its  length, 
A.hich  are  riveted  to  the  bottom  of  the  tank. 
'ilie  ladder  is  riveted  to  bosses  cast  on  the 
top  of  the  column.  This  section  also  has  a 
passage  cored  through  it  vertically  for  the 
valve  rod  to  pass  through.  As  shown  in  the 
side  elevation  of  the  car,  provision  is  made 
at  each  end  of  the  column  for  a  steam  con- 
nection, enabling  it  to  be  used  as  a  heating 
pipe  for  the  oil,  if  desired. 

Although  the  hollow  cylinder  is  consid- 
ered to  be  the  test  section  to  use  for  a  buf 
firg  column,  two  I-beams  or  channels  can  be 
SL'.bsti'.uted  if  desired.  The  column  was  de- 
signed as  follows:  Using  10.000  lbs.  per  sq. 
in.  as  a  safe  compressive  strength  and  as- 
suming that  out  of  35  sq.  in.  in  the  bottom 
sheet,  20  sq.  in.  is  available  for  buffing 
strength,  this  with  the  22  sq.  in.  in  the  col- 
umn will  permit  a  safe  buffing  load  of  420,- 
000  lbs.,  which  is  ample  for  service  require- 
ments. The  pulling  load  is  borne  by  the  bot- 
tom sheet,  which  at  10,000  lbs.  per  sq.  in.  is 
capable  of  sustaining  a  stress  of  200,000  lbs. 

The  running  board  is  supported  by  six 
malleable-iron  brackets  riveted  to  the  tank  at 
a  convenient  height.    The  hand  rail  is  placed 


cially  when  the  information  is  so  volumin- 
ous that  it  confuses  and  mystifies  the  oper- 
ator. Text  books  are  all  right,  and  their 
study  should  be  encouraged;  but  a  qualified 
person  should  call  upon  the  operator  and, 
by  means  of  a  specially  drawn  diagram, 
carefully  explain  the  particular  board  which 
he  is  expected  to  handle.  An  explanation 
of  a  twenty-strap  springjack  switchboard  is 
of  little  use  to  an  operator  wishing  to  learn 
how  to  handle  an  eight-strap  peg  switch- 
board. 

One  superintendent  of  telegraph  informed 
the  writer  that  on  his  road  few  of  the  oper- 
ators knew  how  to  adjust  the  relays  prop- 
erly. It  never  occurred  to  many  of  them, 
he  said,  that  the  magnets  could  be  with- 
drawn from  the  armature  or  placed  nearer 
to  it.  and  in  wet  weather  offices  far  apart 
could  not  break  each  other.  A  few  min- 
i\tes'  personal  explanation  on  adjusting  re- 
lays would  do  more  to  lessen  the  burdens 
of  many  train  despatchers  and  others  than  a 
month  of  reading  could  accomplish. 

A  man  stationed  at  a  busy  junction  not 
long  since  informed  the  writer  that  he  felt 
impelled  to  resign  his  place  because  he  had 
beeT  given  a  set  of  repeaters  to  handle, 
the  manipulation  of  which  he  did  not  under- 
stand. He  was,  in  consequence,  in  a  con- 
stant state  of  worry,  and  the  daily  receipt 
of  complaints  from  his  superintendent,  from 
train  despatchers  and  others,  reflecting  upon 
the  inferior  repeated  service,  made  life  to 
him  a  burden.  All  this  might  have  been 
obviated  if  the  person  who  installed  the  re- 
peaters had  been  capable  of  instructing  the 
unfortunate  operator  on  their  adjustment 
and  management.  This  operator  was  a  fair- 
ly bright  man,  and  a  brief  explanation  at 
the  outset  would  have  removed  all  embar- 
rassment. In  everv  office,  however  small, 
there    should    be    diagrams    showing    every 


Inside  of  Tank  Showing   Draft  Casting   and    Buffing  Column. 


ity,  becaure  the  tank  is  raised  well  above  the 
standard  height  of  drawbar  in  order  to  get 
the  draft  gear  in  place.  Mr.  W.  P.  Betten- 
dorf has  designed  the  car  shown  in  the  ac- 
companying engravings,  which  has  a  low  cen- 
ter of  gravity  and  which  still  meets  all  oper- 
ating conditions.  In  general  appearance  the 
car  is  quite  similar  to  the  Van  Dyke  design, 
there  being  no  underframing.  The  bottom 
of  the  tank  is  12  in.  lower  than  the  Van 
Dyke  car,  and  it  is  the  manner  of  doing  thi.s 
that  makes  the  design  one  of  peculiar  in- 
terest.    This  is  done   by   putting  the   draft 


at  such  a  height  that  it  can  be  reached  from 
the  ground.  At  each  end  of  the  tru3k  bol- 
ster there  is  a  step  as  a  safeguard  and  conve- 
nience. The  car  is  mounted  on  the  Betten- 
dorf truck  described  in  last  week's  issue. 
In  special  cases,  such  as  for  volati'e  oils, 
a  cover  plate  is  riveted  to  the  bottom  of 
the  tank  over  the  draft  casting  to  cover  the 
rivets.  The  tank  is  equippel  with  improved 
duplex   safety  valves. 

The  distance  of  these  tanks  above  the  rails 
is  the  minimum  that  will  permit  the  trucks 
to  swivel  enough  to  allow  the  car  to   pass 
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around  a  65-deg.  curve.  They  are  made  in 
8,000,  10,000  and  12.000  gal.  sizes,  the  only 
difference  being  in  the  length.  The  weights 
of  these  three  sizes  are  31,000,  35,100  and  40,- 
000  lbs.  respectively.  The  cars  are  built  by 
the  Bettendorf  Axle  Company,  Davenport, 
Iowa. 


The  Storehouse   System   at  Altoona. 

BY    GEORGE   L.    FOVTLER. 

Since  Altoona  is  the  headquarters  of  the 
mechanical  department  of  the  Pennsylvania 
Railroad  for  its  lines  east  of  Pittsburg,  the 
storehouse  at  that  point  serves  as  the  main 
distributing  center.  The  method  of  receiv- 
ing, storing,  distributing  and  transferring 
material  on  so  large  a  scale  must  necessarily 
possess  the  two  prime  requisites  of  simplic- 
ity and  accuracy.  It  must  be  simple  in  or- 
der that  the  working  cost  may  not  be  exces- 
sive, and  it  must  be  accurate,  for  the  pri- 
mary reason  that  inextricable  confusion 
would  result  if  it  were  not.  There  must 
necessarily  be  more  or  less  of  elaborateness 
in  any  system  that  can  be  adopted  and 
worked  in  such  a  place,  but  a  careful  con- 
sideration of  that  in  use  at  Altoona  will 
show  that  it  meets  the  two  requirements  laid 
down  with  remarkable  efficiency. 

The  one  thing  that  must  be  guarded 
against  in  the  work  is  an  exhaustion  of  the 
stock,  and  in  order  to  meet  any  emergency 
that  may  arise,  supplies  for  two  months  are 
kept  on  hand,  that  is  to  say,  there  is,  upon 
the  first  of  any  month,  a  stock  on  hand  suffi- 
cient for  two  months'  consumption,  while 
requisitions  have  been  placed  with  the  pur- 
chasing agent  for  the  following  month.  Thus 
on  the  first  of  May,  the  inventory  will  show 
that  the  stock  on  hand  is  sufficient  to  last 
until  July  first.  It  is,  of  course,  difficult,  if 
not  quite  impossible,  in  many  instances,  to 
know  exactly  what  the  demand  will  be  three 
months  in  advance,  and,  for  that  reason  a 
system  of  averaging  is  used.  The  average 
consumption  for  the  three  months  just  past 
is  used  as  a  basis  for  the  requisitions  of  the 
third  month  to  come.  If  the  shops  are  work- 
ing and  have  been  working  a  full  time  of 
ten  hours  per  day,  and  it  is  expected  that 
this  will  be  the  case  on  the  third  month  to 
come,  the  full  amount  of  the  average  is 
taken.  If,  however,  thej-e  is  to  be  a  change, 
the  requisition  is  modified  accordingly.  For 
example,  if  the  working  of  the  shops  during 
February,  March  and  April  has  been  ten 
hours  per  day,  and  it  is  known  that  it  will 
be  but  eight  hours  in  July,  the  average  is 
likewise  cut  20  per  cent,  and  a  corresponding 
requisition  issued.  An  increase  in  the  hours 
of  work  is  cared  for  by  a  corresponding  in- 
crease in  the  requisition. 

The  quantities  to  be  ordered  on  these 
requisitions  are  determined  in  this  way, 
partly  by  the  departments  where  they  will 
be  used,  and  partly  by  the  storekeeper.  The 
department  attends  to  all  matters  pertain- 
ing strictly  to  its  own  work,  such  as  the 
parts  of  locomotives  and  cars,  which  are  or- 
dered by  the  respective  department  heads. 
while  small  and  manufactured  articles,  es- 
pecially those  of  a  miscellaneous  character, 
such  as  bolts,  screws,  nails,  tin  plates,  etc., 
are  cared  for  by  the  storekeeper. 

It  is  well  known  that  a  large  portion  of 
the  supplies  of  the  Pennsylvania  Railroad 
are  purchased  on  carefully  prepared  specifi- 
cations, but  these  have  no  influence  what- 
ever upon  the  routine  of  the  work  of  the 
storekeeper  now  under  consideration.  The 
piecework  method  of  paying  for  work  done 
In  the  shop,  does,  however,  have  a  great  in- 
fluence, and  that  will  be  considered  later. 
To  give  an  idea  of  the  magnitude  of  the 
work,  it  may  be  stated  that  there  are  at 
present    upwards    of    twenty-five    thousand 


items  in  the  Altoona  stock  list.  In  discus- 
sion of  the  methods  of  handling  and  ac- 
counting for  this  material,  we  first  come  to 
its  delivery  at  the  storehouse,  in  response  to 
the  requisition.  As  soon  as  the  material  is 
received  it  is  stored  in  bins  if  it  is  small,  and 
in  the  yard  if  large,  and  a  record  of  the 
same  is  placed  upon  a  bin  card,  M.  P.  48  of 
the  form  shown  in  Fig.  1. 

This  card  is  attached  to  the  storage  bin 
and  tells,  at  a  glance,  the  amount  of  mater- 
ial on  hand,  with  reference  to  the  inventory 
account  that  is  kept  in  a  book  of  the  form 
shown  in  M.  P.  50  (Fig.  5).  It  also  refers 
to  the  stock  book  number,  so  that  the  whole 
history  of  the  quantities  of  any  one  item  is 
immediately  available.  It  will  be  seen  that 
the  material  on  hand  at  the  first  of  the 
month,  that  received  during  the  month,  and 
that  consumed  and  transferred,  are  noted. 
These  three  items  are  written  in  whenever 
any  change  is  made.  As  goods  are  received 
the  number  is  recorded,  and  whenever  an 
item  is  taken  out,  though  it  may  occur  twen- 
ty times  a  day,  the  fact  is  noted,  so  that  the 
card  indicates  the  condition  of  stock  at  all 
times.  This  card  remains  for  the  month 
for  which  it  is  made  out  and  at  the  end  of 
the  same,  the  receipts  and  issues  are  to- 
talled, from  which  is  determined  the  quan- 
tity remaining,  and  this  is  entered  in  the 
column  "On  Hand  at  First  of  Month,"  for 
the  next  card. 

A  similar  card,  M.  P.  49,  shown  in  Fig,  2,  car- 
ries the  record  in  the  office  of  what  is  on  hand 
and  what  is  still  expected  on  requisitions. 
A  comparison  of  these  two  cards  at  the  end 
of  the  month,  therefore,  enables  the  store- 
keeper to  determine  at  a  glance  what  might 
be  called  the  credit  of  any  article.  Form 
M.  P.  48  gives  him  what  is  on  hand;  and 
form  M.  P.  49,  what  is  expected,  to  which 
must  be  added  enough  to  make  up  three 
months'  supply,  which  is  to  be  the  requisi- 
tion for  the  third  month  to  come.  It  will 
be  seen,  then,  that  the  requisition  sent  to 
the  purchasing  agent  may  not  check  exactly 
with  that  sent  in  by  a  department  head.  It 
depends  upon  the  stock  on  hand  and  ex- 
pected, whose  total,  in  turn,  depends  upon 
the  rate  of  consumption  during  the  past  30 
days.  This  requisition  is  also  made  out  on 
a  special  blank.  This,  when  filled  as  the 
result  of  the  operations  of  the  stock  book 
and  cards,  is  forwarded  to  the  master  me- 
chanic for  approval,  and  thence  through  the 
proper  chamber  to  the  purchasing  agent. 

In  addition  to  these  cards  two  books  of 
permanent  record  are  kept  by  the  store- 
keeper. These  are  printed  to  the  form  of 
M.  P.  226  and  M.  P.  182.     (Figs.  3  and  4.) 

M.  P.  226  is  a  register  of  requisitions,  and 
the  various  items  are  filled  in  a,fter  the 
requisition  number  as  indicated.  All  but 
the  last  three  columns,  of  the  date 
when  filled,  the  car  number  in  which 
the  goods  were  shipped  and  remarks,  are 
filled  when  the  requisition  is  received,  and 
these  later  when  the  last  of  the  goods  have 
been  shipped.  M.  P.  182  is  a  record  of  ma- 
terial ordered  and  received  and  occupies  the 
two  opposite  pages  of  the  book,  giving  full 
information  as  to  the  condition  of  an  order 
or  requisition  for  the  renewal  of  supplies  in 
the  department.  This  is  filled  in  from  the 
bills  as  rendered  with  the  receipt  of  the 
goods  whether  the  shipment  is  in  full  or  in 
part.  The  headings  at  the  top  of  the  sev- 
eral columns  indicate  very  clearly  the  in- 
formation that  they  are  to  contain  and  need 
no  comment  except  to  note  that  it  is  quite 
possible  that  some  items  may  not  need  an 
entry  under  each  and  every  column. 

When  this  information  has  been  taken 
from  the  bills,  the  latter  are  checked  as  cor- 
rect Vjy  the  storekeeper  and  sent  to  the  mas- 
ter mechanic  for  official  approval,  and  thence 


to  the  shop  clerk  who  is  essentially  the  au- 
ditor of  the  department:  the  storekeeper  re- 
porting to  the  master  mechanic. 

In  order  to  avoid  the  bulky  accumulation 
of  the  M.  P.  48  and  M.  P.  49  cards  and  the 
difficulty  of  referring  to  them  for  past  rec- 
ords of  consumption  to  ascertain  the  needed 
amount  to  be  placed  upon  requisition,  the 
stock  book  shown  in  M.  P.  50  is  used.  It 
will  be  seen  by  a  reference  to  this  that  the 
stock  book  number  must  correspond  with 
that  on  the  card,  as  must  also  the  inventory 
account  number,  the  location  of  section  and 
bin  number,  to  which  is  added  the  unit  for 
the  price  quotation,  whether  number,  weight 
or  length.  The  amount  on  hand  can  be 
taken  from  either  of  the  two  cards,  the 
price  from  bills  or  from  the  receipt  book, 
M.  P.  182;  while  the  monthly  record  of  re- 
ceived, consumed  and  transferred  are  the 
totals  of  the  corresponding  columns  of  card 
M.  P.  48. 

This  completes  the  record  of  all  material 
received  and"  distributed  as  far  as  the 
amounts  in  inventory  are  concerned.  The 
work  of  the  storehouse  does  not  end  here, 
however.  Altoona,  as  already  stated,  is  a 
general  distributing  center,  and  shipments 
are  of  daily  and  hourly  occurrence  to  all  of 
the  smaller  shops,  roundhouses,  stations  and 
offices.  In  the  distribution  of  material  to 
outside  points  a  number  of  forms  are  used, 
such  as  Form  M.  P.  201,  which  is  merely  a 
notice  to  the  Altoona  agent  to  make  out  way 
bills  and  forward  the  articles  named  to  desti- 
nation, and  is  not  shown.  Form  M.  P.  291 
is  a  form  of  requisition  used  by  the  division 
of  the  motive  power  department  beyond  the 
jurisdiction  of  the  master  mechanic,  and,  af- 
ter the  approval  of  the  superintendent  of 
motive  power,  is  registered  in  the  store- 
keeper's office,  as  shown  on  M.  P.  226.  It 
also  enables  the  shop  clerk  to  enter  the 
proper  charges  and  credits.  This  form 
would  be  used,  for  example,  were  material 
to  be  ordered  to  the  machine  shop  from  the 
car  shop.  Form  M.  P.  87  (not  shown)  is 
used  as  a  shipping  notice  where  material  is 
ordered  irregularly,  as  by  a  memorandum, 
or  telephone  order,  or  by  parties  who  do  not 
use  the  regular  forms  of  the  motive  power 
department  as  the  transportation  or  perma- 
nent way  departments.  This  form  is  sent  to 
the  office  of  the  shop  clerk  by  whom  the 
charges  are  made,  while  the  usual  shipping 
notices  are  sent  on  the  forms  M.  P.  87  and 
M.  P.  7. 

Form  M.  P.  7  is  the  storekeeper's  notice 
to  the  consignee  of  the  shipment  of  material. 
It  is  checked  off  by  the  consignee  and  re- 
turned to  the  storekeeper,  to  whom  it  is  only 
useful  as  a  receipt  for  material  delivered 
and  a  means  of  proving  such  delivery  or 
shipment.  It  serves  its  purpose  just  as  a 
returned  bank  check  may  serve  as  a  re- 
ceipt for  money  paid.  It  has  no  bearing 
whatever  on  the  inventory  which  is  cared 
for  entirely  by  the  two  cards  M.  P.  48  and 
49.  In  this  way  material  is  received,  checked 
and  distributed  to  points  outside  the  Al- 
toona machine  shops,  everything  being  re- 
garded as  foreign.  It  remains  now  to  see 
how  the  same  method  is  followed  in  a  dis- 
tribution among  the  shops  themselves.  Here 
there  are  a  series  of  requisitions  and  orders 
passing  between  the  shops  and  the  store- 
house, labor  charges  being  added  to  original 
costs  in  the  shops. 

The  piecework  system  that  pervades  all 
departments  of  the  shops  contributes  very 
materially  to  the  ease  with  which  these  ac- 
counts are  kept.  To  further  facilitate  the 
clerical  work,  each  department  such  as  the 
paint  shop,  spring  shop,  tin  shop,  etc.,  is 
known  by  a  number  rather  than  a  name, 
and  all  work  is  done  on  an  order  number. 
Where  there  is  no  interchange,  that  is  to  say. 
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Fig.    8 — M.    P.    151:    Material    Order. 


Fig.  4. — Form  M.  P.  182,  with  M.  P.  226,  Storekeeper's  Permanent  Record. 
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We  have  this  day  sent  to  your  address  the  following  articles : 

How  Sent 

Order  No. 
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Fig.    7 — M.    p.    7:    Storekeeper's    Notice   to    Consignee. 
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where  material  leaves  the  storehouse  not  to 
return,  it  is  issued  on  the  presentation  of  a 
material  order  like  that  shown  In  form  INI. 
P.  151.     (Fig.  8.) 

This  order  is  presented  at  the  storeroom 
signed  by  the  foreman  of  the  department 
where  the  work  is  to  be  done  and  the  ma- 
terial is  issued,  and  the  storehouse  connec- 
tion with  the  same  ends  then  and  there.  It 
often  occurs,  however,  that  the  storehouse 
puts  in  a  requisition  for  some  article  manu- 
factured in  the  shop  from  raw  material 
held  in  store.  In  this  connection  a  special 
form,  M.  P.  271.  is  used  to  obtain  material 
manufactured  at  the  works,  which  is  used 
in  the  stock  order  system.  Instead  of  or- 
dering by  name  only,  a  system  of  shop  order 
numbers  is  used,  aijd  when  an  article  is  to  be 
manufactured,  the  M.  P.  271  is  issued  aniT. 
under  the  words,  "Charge  to,"  a  number  is 
placed,  and  all  labor  and  material  necessary 
is  charged  to  that  number.  This  serves  to 
avoid  confusion  where  two  or  more  orders 
may  exist  for  the  same  kind  of  articles;  that 
is,  articles  having  the  same  name,  but  dif- 
fering slightly  in  character.  Suppose,  for 
example  100  two-gallon  cans  are  wanted.  A 
requisition  on  the  tinshop  is  made  for  them 
on  M.  P.  271,  given  a  shop  order  and  sent 
out  to  be  filled.  The  foreman  of  the  tin  shop 
then  fills  out  the  material  order,  blank  No. 
151  (or  he  may  use  the  space  at  the  bot- 
tom of  M.  P.  271  if  he  pleases),  for  the  tin, 
bail  handles,  wire,  ears,  etc.,  that  will  be 
needed,  and  when  they  have  been  received, 
this  material  order  is  sent  to  the  shop 
clerk.  When  completed,  the  cans  are  deliv- 
ered to  the  storehouse  and  entered  as  new 
material;  while  the- unit  price  for  the  same 
is  made  up  by  the  shop  clerk  from  the  origi- 
nal cost  of  the  material  and  the  piecework 
prices  of  labor,  and  this  is  used  as  the  unit 
price  for  the  manufactured  article,  and  the 
latter  is  charged  to  the  consuming  depart- 
ment at  this  rate. 

Form  M.  P.  151  (Fi?:.  8)  is  also  used  where 
the  charge  will  be  against  what  is  known 
as  a  closed  account;  that  is  to  say  where  no 
shop  bill  will  be  rendered,  as  in  the  case  ot 
the  replacement  of  a  broken  window  pane, 
or  for  tools  and  supplies  to  locomotives  and 
the  like. 

This  system  runs  along  smoothly  when 
everything  is  working  under  normal  condi- 
tions, but  provision  must  also  be  made  fo'- 
abnormal  conditions  which  will  demand  a 
certain  amount  of  flexibility,  in  order  that 
the  necessities  of  such  cases  may  be  met 
as  they  arise.  It  may  happen  that  a  sudden 
demand  for  large  quantities  of  a  certain 
article  will  exhaust  the  whole  stock  on  hand. 
For  such  emergencies  a  special  card  similar 
to  the  bin  card  M.  P.  48  is  provided  and  a 
special  requisition  can  1  e  sent  in  to  be  filled 
at  once.  To  prevent  over  ordering  and  to 
serve  as  a  check  on  the  supplies,  the  requi- 
sition is  checked  by  the  superintendent  and 
given  a  number,  which  is  written  on  it, 
and  under  which  it  is  identified  in  the  regis- 
ter of  requisitions,  the  receipt  book  and  other 
places  where  reference  is  made  to  it.  In  the 
matter  of  scrap  the  storehouse  has  little  to 
do,  for  while  it  does  handle  some  old  ma- 
terial. It  is  only  that  which  is  utilizable,  and 
scrap,  pure  and  simple,  is  handled  by  each 
department  for  itself. 

The  storehouse  proper  occupies  a  portion 
of  the  first  and  second  stories  of  a  brick 
1-uiIding  standing  on  the  eastern  edge  of 
the  grounds,  that  also  houses  the  physi';al 
and  chemical  testing  laboratori(-s,  and  the 
offices  of  the  master  mechanic,  the  shop  clerk 
and  the  storekeeper  himself.  An  elevated 
platform  along  one  side  of  the  building  gives 
convenient  shipping  facilities,  but  it  must 
not  be  thought  that  all  material  is  sent  out 
from  this  point,  or  that  everything  is  kept 


within  the  rather  narrow  limits  of  this  build- 
ing. The  storehouse  itself  contains,  for  the 
most  part,  the  higher  priced  and  light  manu- 
factured articles,  such  as  brass  work,  nails, 
screws,  rope  and  the  like. 

Scattered  over  the  premises  there  are  a 
number  of  storage  places  where  heavy  ma- 
terial is  kept,  each  in  charge  of  an  attendant, 
just  as  in  the  regular  storehouse.  Here  the 
bin  cards  are  filed  in  drawers  or  other  places 
sheltered  from  the  weather,  but  the  records 
are  maintained  in  exactly  the  same  way,  it 
being  manifestly  impossible  to  conveniently 
arrange  for  cards  attached  to  such  articles 
as  drawbars,  driving  wheels  and  the  like, 
while  the  permanent  record  of  the  stock  ap- 
pears in  M.  P.  50  in  the  storekeeper's  office. 

In  the  case  of  the  pig  and  scrap  used  in 
the  foundries,  the  records  of  receipts  and 
disbursements  are  kept  by  the  foundry  fore- 
man who  reports  the  same  to  the  store- 
keeper. The  storekeeper  is  thus  put  in  pos- 
session of  the  inventory  record  and  can  regu- 
late   the    monthly    requisitions    accordingly. 


road  like  the  Pennsylvania  can  be  kept  on 
what  practically  amounts  to  two  cards  and 
two  form  books,  speaks  volumes  for  the 
care  and  skill  with  which  the  system  has 
been   developed. 


A   Single    Plate   Cast-Iron    Wheel. 


The  accompanying  drawing  shows  a  new 
form  of  single  plate  bracket  wheel  which  has 
been  designed  by  the  Louisville  Car  Wheel 
and  Railway  Supply,  Company,  Louisville, 
Ky.  More  light  on  the  car  wheel  question 
is  interesting  at  this  time  in  view  of  the 
probable  adoption  of  standard  designs  for 
cast-iron  wheels  under  40-ton  and  50-ton 
cars,  by  the  Master  Car  Builders'  Associa- 
tion at  the  convention  next  week.  The  sin- 
gle, plate  wheel  has  practically  gone  out  of 
use  since  the  introduction  of  heavy  cars  and 
the  efforts  of  the  wheel  makers  to  design 
a  satisfactory  wheel  to  meet  the  more  severe 
service    conditions    imposed    by    the    heavy 


Single   Plate,   Bracket  Car  Wheel. 


In  all  there  are  about  90  employes  in  the 
storekeeper's  department,  including  the  cleri- 
cal force  in  the  office,  the  attendants,  porters, 
shipping  clerks  and  messengers. 

When  it  is  considered  that  Altoona  is  the 
distributing  point  for  a  circle  of  smaller 
points  extending  from  .lersey  City  to  Pitts- 
burg and  that  supplies  are  sent  not  only  to 
the  various  branches  of  the  motive  power  de- 
partment but  to  those  of  the  transportation 
and  maintenance-of-way  as  well,  and  that 
there  are  over  25,000  items  listed,  it  will  be 
seen  that  the  whole  system  is  exceedingly 
simple  and  must  be  efficient  in  order  to  oper- 
ate at  all.  The  storekeeper  can  tell  at  a 
moment's  notice  on  any  day  of  the  month 
as  to  the  exact  condition  of  the  stock  of  any 
item,  while  the  monthly  record  of  stock  on 
hand  keeps  the  management  posted  as  to 
the  value  of  what  is  carried.  The  store- 
keeper is  merely  a  handler  of  material.  He 
had  nothing  whatever  to  do  with  the  fixing 
of  prices,  as  this  is  done  either  by  the  pur- 
chasing agent  through  the  bills  that  are 
rendered,  or  by  the  shop  clerk  who  adds  to 
the  cost  of  raw  material  that  of  piecework 
price  of  the  labor  involved  in  working  it  up. 
But  even  though  relieved  of  this  portion  of 
the  work,  the  fact  that  all  records  even  to 
minute   details    of   the    supplies    used    by    a 


equipment  have  all  been  along  the  line  of 
double  plate  wheels.  The  proposed  stand- 
ard designs  are  double  plate  wheels.  Partic- 
ular attention  has  been  paid  to  strengthen- 
ing the  'flange  and  distributing  the  metal 
so  as  to  prevent  seams  at  the  root  of  the 
flange  as  far  as  possible.  In  the  single  plate 
wheel  here  shown  the  plate  is  a  continuation 
of  the  flange  and  the  tread  is  supported  by 
radial  brackets,  whereas  in  the  proposed 
double  plate  wheel  the  inside  half  of  the 
tread  and  the  flange  are  supported  on  brack- 
ets. A  larger  amount  of  metal  is  put  in 
the  root  of  the  flange  of  the  single  plate 
wheel,  and  at  the  same  time  the  tread  is 
made  of  nearly  uniform  thickness.  The 
brackets  on  the  inside  and  outside  of  the 
plate  meet  directly  above  the  point  of  con- 
tact of  the  tread  on  the  rail  and  this  gives  a 
stress  in  almost  a"  straight  line  through  the 
plate  to  the  hub.  All  of  the  sections  in  the 
wheel  have  been  made  heavy  enough  to  with- 
stand the  maximum  stresses  to  which  they 
might  be  subjected  and  at  the  same  time  no 
unnecessary  metal  has  been  put  in.  The 
makers  claim  that  this  design  is  stronger 
than  the  common  form  of  double  plate  wheel, 
as  shown  by  comparative  drop  and  thermal 
tests  on  the  two  types  of  wheels  cast  from 
the  same  iron. 
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High-Speed    Motor-Driven    Pump. 


Electric-driven  pumps  have  had  one  draw- 
back, i.e.,  the  necessity  of  using  toothed  gear- 
ing, belts  or  other  devices  to  transfer  the 
power  from  the  motor  shaft  to  the  slow 
moving  crank-shaft  of  the  pump.  In  the 
pump  illustrated  herewith  these  objection- 
able features  have  been  eliminated  by  con- 
necting the  pump  plungers  to  cranks  mounted 
directly  upon  the  shaft  of  the  motor.  This 
pump  has  a  capacity  of  about  2.50  gallons 
per  minute  against  1,000  ft.  head  when  run- 
ning at  a  speed  of  about  300  r.p.m.  The  me- 
chanical efficiency  of  the  pump  is  over  93 
per  cent.,  approx- 
imating closely 
to  that  of  the 
highest  types  of 
large  steam 
pumping  engines. 
The  pump  is  the 
duplex  type  with 
the  cranks  at  op- 
posite ends  of  the 
motor-shaft  set 
at  right  angles  to 
each  other.  The 
plungers  are  out 
side-packed  and 
the  two  plungers 
of  each  pump  are 
connected  by  side 
rods.  The  plung- 
ers are  S',-.  in.  in 
diameter  and 
have  a  stroke  of 
51^  in.  The  pump 
is  driven  by  a  100 
li.p.  General  Elec- 
tric motor.  The 
results    of    a   test 
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are  given  in  the  accompanying  table.  The 
volume  of  water  pumped  was  measured  by 
means  of  a  calibrated  Freeman  nozzle  and  all 
gages  were  tested  before  and  after  the  test 

T(.st  of  a  lilake-Kiwwhs  Hiyh-Hpeed  Pump. 
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by  means  of  a  weight  gage  tester.    The  pres- 
sure at  the  nozzle  was  measured  by  a  mer- 
cury column  connected  to  a  piezometer  cham- 
ber. 

The  pump  and  motor  are  mounted  on  a 
rigid  box-girder  frame  and  the  unit  is  self- 
contained  and  occupies  a  relatively  small 
space.  This  type  of  pump  has  lately 
been  introduced  and  is  built  by  the  Blake 
&  Knowles  Steam  Pump  Works,  New  York 
City,  in  capacities  of  from  200  to  4,000  gal. 
per  minute,  and  for  heads  varying  from  100 
to  2,000  ft.  One  of  these  pumps  operated  by 
a  direct-current  motor  will  te  exhibited  in 
the  space  of  the  General  Electric  Company 
at  the  St.  Louis  Exposition. 


Blake  &   Knowles  High-Speed  Pump. 
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The    Market   Value   of    Inferior    Woods.* 


Tests   of    Blake    &    Knowles    Pump. 


During  the  early  history  of  the  lumber 
trade  the  consumer  felt  at  liberty  to  order 
almost  anything,  with  a  reasonable  assur- 
ance of  getting  it.  There  was  no  question 
on  the  part  of  the  manufacturer  but  that 
he  could  produce  almost  any  kind  of  lum- 
ber for  which  he  might  receive  an  order. 
Take  the  example  of  white  oak — and  the 
same  will  be  true  of  pine  before  long,  and 
has  become  true  of  white  pine — the  con- 
sumer can  no  longer  go  to  the  manufacturer 
with  reasonable  assurance  of  getting  what 
he  wants.  This  is  true  to  a  large  extent  be- 
cause of  the  increase  in  the  demand  and  an 
even  proportionately  greater  decrease  in  the 
supply  of  forest  products,  and  the  situation 
is  fast  assuming  a  phase  of  what  the  con- 
sumer can  get  as  distinguished  from  what  he 
wants.  To  take  a  specific  case,  it  was  an 
easy  thing  for  the  purchasing  agent  of  a 
railroad  company  to  go  to  a  manufacturer 
ten  or  fifteen  years  ago,  or  even  later,  and 
make  a  contract  for  two  years  for  800,000 
ties.  To-day  the  manufacturer  is  not  in  a 
position  to  accept  orders  for  high  grade  ma- 
terial of  this  description,  but  to  a  limited 
extent  he  can  agree  to  furnish  any  of  such 
material  as  the  quality  of  his  timber  enables 
him  to  supply. 

The  question  of  the  use  of  inferior  woods 
has  for  some  time  been  prominent  in  the 
work  pursued  by  the  bureau  of  forestry. 
We  have  tried  to  keep  in  mind  the  relations 
which  existed  between  the  use  of  high-grade 
woods  and  the  possible  substitution  of  lower 
grade  timbers  for  different  purposes.  The 
buyer  has  become  accustomed  to  certain 
qualities  possessed  by  high  grade  woods, 
such  as  strength,  ease  of  finishing,  long  life 
and  other  qualities  which  go  to  make  up  a 
high  grade  material,  but  the  time  has  ar- 
rived when  he  is  no  longer  in  a  position  to 
get  such  material  easily.  We  are  constant- 
ly receiving  inquiries  such  as  these: 
"Please  tell  us  what  we  can  do  with  beech." 
"Is  Western  hemlock  any  good?"  The  con- 
sumer has  been  accustomed  to  using  a  great 
deal  of  timber  which  he  did  not  have  to 
question.  He  must  now  use  materials  of 
which  he  knows  practically  nothing.  This 
is  true  also  of  the  seller.  He  wants  to  get 
the  greatest  return  for  the  material  he  has 
to'  sell.  If  he  can  put  the  product  in  the 
most  attractive  form  he  is  going  to  have  a 
material  he  can  sell  for  the  most  money. 
To  take  a  concrete  example,  questions  con- 
cerning gum  and  loblolly  pine  are  coming 
to  the  front  more  and  more.  Makers  of  cars, 
and  others,  are  asking  regarding  the  value 
of  inferior  timbers  for  car  sills  and  struc- 
tural uses  of  all  kinds.  The  owners  of  gum 
lands  ask  what  their  gum  is  worth  and  how 
they  may  realize  on  it  to  the  best  ad  van- 
la 're.     We  can  see  in  this  an  increasing  in 

♦KxtincI  from  a  imoer  by  Hermann  Von  Schrenk. 
rciul  heforp  the  National  T.unib'r  Manufacturers* 
Association. 
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teresi  in  and  demand  for  these  inferior  tim- 
bers; and  the  question  is  what  we  can  do  to 
establish  more  definitely  the  quality  and 
value  of  each  for  certain  uses. 

The  three  problems  we  have  started  to 
investigate  are,  briefly; 

1.  To  determine  what  the  strength  values 
of  the  various  inferior  timbers  are; 

2.  What  the  lasting  powers,  both  in  the 
natural  state  and  when  treated  chemically 
are. 

3.  How  more  economically  to  use  the 
waste  products  of  both  low  grade  and  high 
grade  material,  thus  bringing  about  the 
utilization  of  all  the  wood  in  the  tree,  in- 
cluding tops,  branches  and  slabs. 

The  preservation  of  wood,  while  practiced 
a  great  many  years,  both  in  this  country  and 
abroad,  is  still  in  such  a  chaotic  state  that 
very  few  know  practically  what  to  do.  If 
you  were  to  consider  the  following  prob- 
lem: "In  connection  with  our  saw  mill  we 
want  to  put  up  as  cheap  and  reliable  a 
plant  as  possible  whereby  we  can  preserve  a 
certain  wood,  increase  its  hardness,  increase 
its  resisting  powers  to  decay,  decrease  its 
tendency  to  warping  and  checking — how  can 
we  do  it?  What  process  shall  we  use?"  If 
you  were  to  ask  a  question  like  that,  while 
there  are  a  great  many  systems  on  the  mar- 
ket, patented  and  otherwise,  there  has  been 
too  little  effort  to  determine  their  exact 
value  and  whether  they  can  be  absolutely 
depended  upon.  What  we  are  trying  to  do 
is  to  test  the  various  forms  of  preservative 
processes  used  both  in  this  country  and  in 
Europe,  to  test  the  relations  between 
strength  and  chemical  treatment  of  methods 
for  increasing  the  stiffness.  We  are  start- 
ing in  these  investigations  in  the  South  with 
gum.  beech,  loblolly  pine  and  red  oak;  and 
on  the  Pacific  Coast  with  Western  hemlock 
and  certain  others  of  the  market  timbers  in 
use  there. 

Regarding  the  strength  of  timbers,  there 
have  been  a  great  many  tests  made,  and  the 
test  values  of  timbers  may  be  found  occu- 
pying a  large  amount  of  space  in  the  period- 
icals. Still  these  tests  are  of  such  a  char- 
acter that  it  is  difficult  to  depend  upon  them. 
They  have  not  been  made  with  much  sys- 
tem. The  specimens  have  been  taken  with- 
■■ut  regard  to  the  character  of  the  test  to 
be  made.  Many  woods  have  received  a  repu- 
tation for  being  stronger  than  they  are, 
which  has  hurt  them  when  they  have  failed 
to  come  up  to  the  expectations;  other  woods 
have  been  classed  too  low.  I  have  at  hand 
a  few  of  the  results  in  a  preliminary  form 
which  we  have  obtained  during  the  past 
year,  and  will  read  them. 

Loblolly  pine  has  not  only  a  wide  range 
of  growth,  but  a  wide  range  of  structural 
merit.  It  is  found  locally  in  the  mar- 
kets of  Washingrton  and  Norfolk  under 
the  name  of  Virginia  pine,  in  small  sap 
sticks  8  in.  X  8  in.  or  10  in.  x  10  in.,  show- 
ing almost  entirely  sapwood  of  such  a  rapid 
growth  that  sometimes  four  rings  occur  in 
three  inches.  This  is  a  second  growth  tim- 
ber and  usually  very  knotty.  The  same 
species  occurs  in  the  Charleston  market 
and  from  there  is  shipped  to  Philadelphia 
and  the  North  under  the  name  of  North 
Carolina  pine  and  shows  a  large  sized  lum- 
ber, fairly  free  from  knots,  somewhat  close 
ringed  and  of  a  high  order  of  structural 
merit.  As  a  free  it  is  prolific,  and  architects 
may  expect  to  find  it  on  the  market  for  an 
indefinite  period. 

The  chief  objection  to  loblolly  pine  Is  that, 
Tjeing  usually  sapwood,  it  decays  rapidly 
when  exposed  under  certain  conditions.  It 
is,  however,  a  timber  that  may  be  treated 
with  preservatives  very  successfully.  Some 
difficulty  is  experienced  in  preventing  the 
'wood   from    staining  in   the   South   Atlantic 


States,  but  if  the  timber  is  kiln  dried  it 
retains  the  pleasing  grain  and  the  clear, 
white  finish  to  be  found  in  the  sapwood  of 
the  species.  It  is  consumed  very  largely  in 
the  Philadelphia  market  for  joists  and  mill 
construction. 

Engineers  have  been  for  a  long  time  speci- 
fying longleaf  pine  as  the  standard  mate- 
rial for  construction,  and  it  is  the  opinion 
of  most  of  them  that  a  wood  of  quick  growth 
has  little  merit.  It  is  undoubtedly  true 
that  there  is  no  structural  wood  that  ap- 
proaches longleaf  pine  for  srength  and  dura- 
bility, but  for  indoor  use  or  for  service  in 
which  severe  shocks  do  not  come  on  tim- 
ber this  quick  growth  loblolly  pir.e  offers 
one  of  the  cheapest  and  most  desirable 
building  materials.  Let  us  have  some  con- 
ception of  the  relative  strength  of  joists  of 
longleaf  and  loblolly  pine.  Let  us  compare 
the  loads  which  would  rupture  two  air  dry 
joists  8  in.  x  14  in.  in  cross  section  and  Ifi 
ft.  span.  One  joist  is  of  longleaf  pine  of 
good,  merchantable  quality,  showing  two- 
thirds  heart  on  faces,  free  from  shakes  that 
show  on  the  surface  or  through  shakes  and 
unsound  knots.  The  other  joist  is  North 
Carolina  loblolly  pine  of  square-edge  grade, 
showing  sap  on  all  faces,  free  from  through 
shakes  or  unsound  knots,  but  of  rapid 
growth.  The  longleaf  pine  joist  will  weigh 
700  lbs.  in  an  air  dry  condition  and  con- 
tain 133  lbs.  of  water.  The  North  Carolina 
loblolly  joist  will  weigh  500  lbs.  and  when 
air  dry  will  contain  87  lbs.  of  water.  The 
longleaf  pine  joist  will  stand  44,6.50  lbs.  cen- 
ter load  before  failing  and  will  deflect  2^4  in. 
at  the  time  of  failure.  The  loblolly  pine 
joist  will  carry  32,650  lbs.  at  the  time  of 
failure  and  will  deflect  3  in.  just  before  fail-^ 
ing.  To  state  the  matter  in  another  way, 
if  the  loblolly  pine  joist  is  8  in.  x  14  in.  in 
cross  section  the  longleaf  pine  joist  will 
have  to  be  8  in.  x  12  in.  in  cross  section  for 
the  same  strength. 

What  shall  we  say  of  the  red  flr  joist? 
The  red  fir  is  a  wood  that  is  found  from 
the  southern  part  of  the  State  of  Oregon 
up  to  Vancouver;  from  the  west  slope  of 
the  Cascade  Mountains  to  the  coast.  Fully 
SO  per  cent,  of  the  timber  in  Oregon  west 
of  the  Cascade  Mountains  is  this  red  flr, 
which  is  sometimes  called  Douglas  spruce. 
Oregon  pine  and  Oregon  fir.  It  grows  to 
a  large  size,  with  old  trees  10  ft.  in  diam- 
eter. The  wood  varies  between  a  somewhat 
coarse-ringed  growth  to  a  hard,  fine-ringed 
variety.  The  wood,  however,  is  never,  even 
in  the  fine-ringed  variety,  as  hard  as  long- 
leaf  pine  of  an  equal   rate  of  growth. 

It  is  found  in  the  red  and  yellow  colors. 
The  two  colors  may  exist  in  the  same  tree. 
It  is  the  impression  among  lumbermen  that 
in  a  locality  of  thick,  dense  growth,  where 
there  is  a  rich  soil  and  an  abundance  of 
rainfall,  the  yellow  color  is  produced  in 
the  tree,  while  the  red  color  is  more  com- 
mon in  the  dryer  districts  with  poorer  or 
more  rocky  soil.  It  is  also  a  belief  that 
the  yellow  wood  is  the  wood  of  an  older 
growth  and  from  larger  trees,  while  the 
red  color  is  apt  to  be  a  second  growth. 
There  is  a  great  difference  in  the  relative 
hardness  of  the  rings  of  red  fir  and  also  in 
the  shrinking  qualities,  so  that  the  wood 
when  dry  is  apt  to  be  of  a  ribbed  charac- 
ter, with  hard  rings  standing  out  from  the 
softer  rings.  The  wood  is  more  durable 
than  pine  and  less  than  longleaf  pine.  The 
great  length  in  which  the  wood  can  be  sawed 
perfectly  free  from  blemishes  and  clear  from 
knots  renders  it  available  for  special  uses. 
It  is  already  a  competitive  wood  in  the  mar- 
kets of  Chicago  and  as  far  east  as  Pitta- 
burg.  What  will  be  the  strength  of  an  8  ir. 
X  14  in.  red  fir  joist  compared  to  joists  of 
longleaf  and  loblolly  pine,  the  red  flr  being 


of  merchantable  grade,  being  of  sound  lum- 
ber, free  from  shakes,  large,  loose  or  rot- 
ten knots,  allowing  sound  knots,  pitch 
seams,  sap  on  corners  one-third  width  and 
one-half  thickness?  This  air-dry  red  fir 
joist  will  carry  30,500  lbs.  at  the  time  of 
failure,  and  will  deflect  5  in.  It  will  weigh 
400  lbs.  and  contain  62yo  lbs.  of  water. 

The  Western  hemlock  has  suffered  in  rep- 
utation because  of  Eastern  hemlock.  The 
Western  hemlock  grows  in  large  sizes  up  to 
13  ft.  in  diameter,  with  a  height  of  250 
ft.,  and  is  found  in  Washington,  Oregon 
and  Vancouver,  intermixed  with  red  spruce 
and  cedar.  It  is  a  vigorous  growing  tree 
and  after  the  red  flr  has  teen  cut  down  most 
of  the  young  growth  seems  to  be  hemlock. 
It  is  not  so  white  or  hard  as  Pe.insylvania 
hemlock.  Perhaps  it  approaches  more  the 
wood  that  is  brought  from  Canada,  being 
softer.  It  has  a  distinct  odor  and  is  prac- 
ticaPy  immune  from  the  attacks  of  insects. 
At  the  present  time  it  is  cut  and  appears 
on  the  market  as  second  grade  red  fir,  not 
usually  being  cut  or  sold  under  its  own 
name.  It  has  been  used  for  trestles,  locally 
by  mills  on  the  Pacific  Coast  and  furnishes 
a  very  desirable  and  pleasing  finished  wood. 
An  air-dry  joist  of  hemlock  of  merchant- 
able grade  will  carry  28,300  lbs.  before  fail- 
ing, and  will  deflect  IV2  in.  It  will  weigh 
500  lbs.  and  contain  112  lbs.  of  water. 

Summing  up,  then,  we  may  say  of  these 
four  species — longleaf  pine,  loblolly  pine, 
ie;l  fir  and  hemlock — that  the  relative  car- 
rying capacity  of  an  8  in.  x  14  in.  x  16  ft. 
joist  is  in  proportion  of  the  following  num- 
bers:  82,  62,  721/2  and  52. 

The  sizes  of  the  joists  for  equal  strength 
will  be  as  follows;  Taking  the  width  of  the 
joist  as  8  in.  and  the  span  16  ft.:  14  in.  for 
longleaf  pine.  16  in.  for  North  Carolina  lob- 
lolly pine,  16  in.  for  led  fir,  and  18  in.  for 
hemlock,  the  weight  per  1,000  ft.,  B.  M.,  of 
perfectly  dry  timber  will  be  as  follows: 
3,820  lbs.  for  longleaf  pine,  2,580  lbs.  for 
North  Carolina  loblolly  pine,  2,120  lbs.  for 
red  fir  and  2,170  lbs.  for  hemlock. 

The  great  problem  of  immediate  inter- 
est to  every  one  is  greater  economy  in  the 
use  of  all  kinds  of  material;  in  other  words, 
an  increased  getting  together  oji  standard 
sizes  of  all  forms  of  material  between  the 
manufacturer  and  the  consumer  ought  to 
come  about.  The  bureau  of  forestry  began 
some  years  ago  to  investigate  the  tie  propo- 
sition as  one  of  the  most  demoralized  forms 
of  the  lumber  trade  in  the  United  States. 
Every  railroad  buys  what  anybody  will  sell 
it,  simply  for  convenience,  but  there  has 
been  no  reason  for  any  definite  specification 
hitherto.,  because  of  the  great  cheapness  and 
quality  of  the  material.  With  the  increas- 
ing expense  and  difficulty  of  securing  ties 
and  the  increasing  use  of  sawn  ties,  it  has 
been  necessary  to  adopt  some  form  of  speci- 
fication. 

Furthermore,  this  problem  is  one  of 
dealing  with  the  most  suitable  use  to  be 
made  of  any  material.  The  idea  is  gaining 
that  certain  kinds  of  material  are  to  be 
saved  for  certain  industries.  We  have  been 
ti'ying  to  impress  upon  the  railroads  in  the 
Mississippi  Valley  that  they  do  not  want 
to  use  white  oak  ties — that  they  ought  to 
leave  that  wood  to  industries  depending 
iil)on  it  and  use  for  their  purpose  cheaper 
grades  of  material. 

Another  point  to  be  considered  is  unifica- 
tion of  fade  names  arid  terms.  A  great 
deal  of  dispute  arises  because  of  the  con- 
fusion in  this  regard  in  different  kinds  of 
timber  and  in  different  countries.  I  was 
impressed  while  in  Europe  last  summer  with 
ihe  feeling  of  uncertainty  which  existed  in 
regard  to  names  of  American  lumber  prod- 
ucts.    They  were  buying  Oregon   pine   and 
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were  getting  Douglas  fir,  not  realizing  that 
both  meant  the  same  timber.  I  would  sug- 
gest a  campaign  of  education  in  regard  to 
terminology  of  woods,  which  need  not  go 
into  the  finesse  of  material.  For  instance, 
certain  kinds  of  red  fir  look  much  like  hem- 
lock and  there  is  not  much  use  in  splitting 
hairs.  But  on  the  main  proposition  there 
should  be  a  terminology  established,  so  that 
the  buyer  on  the  west  coast,  or  the  east 
coast,  or  in  China,  when  a  man  says  "I  will 
sell  you  a  car  of  A,  or  B,  or  C,  or  D,"  will 
know  just  what  he  is  going  to  get. 


The  Waggoner  Coupler. 

A  new  design  of  coupler  is  shown  here- 
with, the  principal  feature  of  novelty  being 
the  locking  device.  It  will  be  sesn  that  a 
simple  straight  pin  is  used  which  has  at- 
tached to  it  a  revolving  disk,  51/2  in.  in 
diameter  and  %  in.  thick.  The  latter  is  de- 
signed to  provide  a  large  and  constantly 
changing  wearing  surface,  and  to  obviate 
any  creeping  up  of  the  pin,  the  working  of 
the  knuckle  against  the  disk  simply  caus- 
ing it  to  revolve.  The 
position  of  the  pin  and 
disk  is  such  that  the 
plane  of  the  latter  forms 
an  acute  angle  with  the 
axis  of  the  coup'er.  The 
back  of  the  knuckle  is 
made  with  an  incline, 
which  permits  it,  in  clos- 
ing, to  slide  under  the 
disk,  raising  the  pin. 
When  the  latter  drops 
back  into  position,  the 
knuckle  bears  against 
the  side  of  the  disk. 
Therefore  unlocking  can- 
not occur  without  lifting 
the  pin.  Also  the  action 
of  the  disk  is  such  as  to 
provide  practically  an 
anti-friction  elemer.t  be- 
tween  the   knuckle   and    pin. 

The  lock  is  always  set  when  the  pin  is 
laised.  It  is  claimed  that  the  weight  of  the 
pin  and  disk  will  throw  out  the  knuckle 
ready  for  coupling,  so  that  to  open  the 
knuckle  for  coupling  it  is  only  necessary  to 
raise  the  pin  and  drop  it.  To  uncouple,  the 
trainman  need  only  raise  the  uncoupling 
lever  to  the  locking  point  of  the  pin  and  let 
it  drop,  this  operation  setting  the  disk  on 
top  of  the  knuckle.  The  pin  remains  in  the 
uncoupling  position  until  the  parting  of  the 
cars  opens  the  knuckle,  permitting  it  to  drop 
to  the  coupling  position.  This  does  not 
occur,  however,  unless  the  knuckle  is  opened 
to  its  total  outward  movement,  thereby  pre- 
venting its  occurrence  in  the  case  of  any 
slight  movement  of  the  knuckle  due  to  the 
jarring  in  passing  over  frogs  and  switches. 
The  formation  of  the  coupler  wall  around 
the  top  and  bottom  of  the  pin  on  three  sides 
is  such  as  to  form  a  back-stop,  relieving  the 
pin  of  strain,  and  avoiding  possibility  of  its 
being  bent. 

The  coupler  was  patented  on  May  10th  by 
Mr.  A.  E.  Waggoner,  of  Grand  Rapids,  Mich., 
who  expects  to  have  it  on  exhibition  at  the 
M.  C.  B.  convention. 
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beam  and  the  halves  separated  far  enough  to 
receive  the  13  ft.  5  in.  double  splice-piece 
in  the  side  sills.  The  two  center  sills  were 
cut  off  near  the  center  of  the  lengthened 
car,  the  shorter  ends  being  discarded  and 
new  pieces  13  ft.  5  in.  longer  were  substi- 
tuted, giving  but  one  splice.  The  two  in- 
termediate sills  were  removed  from  their 
position  adjoining  the  center  sills,  turned 
end  for  end  and  spliced,  and  then  placed  ad- 
jacent to  the  side  sills.  Two  additional  in- 
termediate sills,  51/2  in.  X  1^4,  in.,  were  ap- 
plied, making  eight  sills  in  the  new  under- 
frame,  instead  of  six  as  formerly.  A  timber, 
TVi  in.  X  10  ft.  6  in.,  was  fitted  between  the 
center  sills  at  the  splice  and  bolted  securely 
to  them  by  bolts  spaced  20  in.  apart.  The 
splice  on  the  old  intermediate  sills  was 
strengthened  by  a  timber  2  in.  x  7^^  in.  ex- 
tending 4  ft.  6  in.  each  way  from  the  center 
of  the  splice  and,  a  timber  2  in.  x  7^4,  in.  x 
24  ft.  long  was  bolted  to  the  side  sills,  over- 
lapping both  of  the  splices  on  these  sills. 

The  bridging  is  spaced  from  13  in.  to  15% 
in.  centers  throughout.  There  are  two 
layers    of    deafening    material    %    in.    thick 


Lengthened  Parlor  Cars  of  the  Monon. 

The  Chicago,  Indianapolis  &  Louisville 
has  recently  rebuilt  two  parlor  and  dining 
cars  at  its  Lafayette  shops,  the  work  of  re- 
building including  the  lengthening  of  the 
cars  from  59  ft.  6  in.  to  72  ft.  1  in.  over 
sheathing,  or  13  ft.  5  in.  longer  than  orig- 
inally built.  The  bodies  of  the  cars  were 
cut  in  two  between  the  transom  and  needle 
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fitted  between  the  bridging  and  the  sills.  The 
side  sills  are  6  in.  x  8  in.  and  their  top  in- 
side corners  are  rabbited  %  in.  deep  and  1 
in.  from  the  side  to  receive  the  flooring. 
There  are  two  layers  of  flooring,  the  bottom 
course  being  IVi;  in.  thick,  with  ends  rab- 
beted out  %  in.  on  the  under  side,  and  the 
top  overlapping  the  side  sills  to  admit  of 
more  nailing  surface  and  to  form  a  better 
tie  for  the  frame.  A  layer  of  three-ply  paper 
was  laid  over  the  tops  of  the  sills,  on  which 
the  I'/a  in.  flooring  was  laid  crosswise. 

Instead  of  a  wooden  truss  plank,  as  used 
in  the  old  car,  a  10  in.  15-lb.  channel,  73  ft. 
long,  was  substituted.  It  rests  on  top  of 
the  lower  floor  directly  over  the  side  sill  and 
is  secured  to  the  latter  by  %-in.  bolts  with 
%  in.  X  2  in.  hook  ends,  passing  down 
through  the  sill  and  spaced  4  ft.  apart.  The 
hook,  of  course,  rests  on  the  top  edge  of  the 
channel,  and  is  held  in  place  by  a  bolt  which 
passes  through  the  channel  web  2  in.  from 
the  top  of  the  channel.  The  channel  is  also 
bolted  to  the  posts.  The  steam  heating  pipes 
are  placed  in  the  recess  between  the  flanges 
of  the  channel.  After  placing  the  channel 
in  position,  the  upper  floor,  which  is  %  in. 
thick,  was  laid,  its  outer  edge  being  rabbeted 
to  fit  snugly  over  the  lower  flange  of  the 
channel.  Two  body  truss  rods  were  added, 
being  located  24  in.  either  side  of  the  center 
of  car.  The  anchor  straps  of  the  two  out- 
side truss  rods  lap  over  both  sets  of  body 
transoms.  The  end  sills  are  composite,  the 
outer  member  being  3  in.  x  8  in.  oak,  the 
inner  member  4%  in.  x  8  in.  oak,  and  the 
flitch  plate  %  in.  x  8  in.  The  posts  of  the 
side  frame  are  gained  out  %  in.  on  their 
outside  edges  for  the  sheathing. 

The  interior  finish  of  the  parlor  end  of 
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the  car  was  left  unchanged.  An  entire  new 
golden  oak  finish  was  put  in  the  dining 
room  and  kitchen.  The  only  change  in  the 
smoking  room  was  to  replace  two  stationary 
seats  with  four  additional  movable  chairs, 
making  eight  chairs  in  all.  Two  revolving 
chairs  were  added  to  the  parlor,  also  a  re- 
clining sofa  and  four  chairs,  on  opposite 
sides,  which  can  be  enclosed  with  curtains. 
The  old  dining  room  could  only  seat  eight 
persons  satisfactorily,  while  in  the  new  one 
12  people  can  be  served  without  crowding. 
The  cars  are  mounted  on  the  original  six- 
wheel  trucks,  which  were  strengthened  to 
carry  the  increased  weight.  The  weight  of 
the  old  car  was  91,800  lbs.,  and  of  the  re- 
built car  108,400  lbs.  We  are  indebted  to 
Mr.  Charles  Coller,  Master  Car  Builder  of 
the  Monon,  for  the  foregoing  information. 


Programme    of    the    M.    C.    B.    Convention. 

The  Master  Car  Builders'  Association  will 
hold  its  38th  annual  convention  at  Saratoga 
Springs,  N.  Y.,  June  22,  23  and  24.  Head- 
quarters will  be  at  the  Grand  Union  Hotel, 
and  the  meetings  will  be  held  in  the  ball- 
room, which  has  been  remodeled  to  give  it 
good  acoustic  properties.  The  following  pro- 
gramme has  been  arranged: 

OPENING    MEETING. 

First  Session. 

Wednesday,    June    22,     1904 — 10    a.     m.     to 
1:30  p.  m. 

Opening  exercises  : 

Prayer, 

President's   address. 

.  .10.00  a.   m.  to  10. .SO  a.  m. 

Intermission   10. 3U  a.   m.  to  10.33  a.  m. 

To  allow  visitors  to  re- 
tire should  they  wish 
to  do  SI),  although  all 
are  invited  to  remain. 

IJeports      of      secretary 

and    treasurer 10.35  a.   m.   to   10.45   a.   in. 

.Assessment  and  an- 
nouncement of  annual 
dues  :  appointment  of 
committees  on  corre- 
spondence, resolutions, 
nominations,  obitua- 
ries, etc 10.45  a.   m.  to  10.50  a.  ni. 

Election       of      auditing 

committee   10.50  a.  m.  to  10.55  a.  m. 

Unfinished   business. ..  .10.55  a.  m.  to  11.10  a.  m. 

New    business 11.10  a.  m.  to  11.40  a.  m. 

Discussion  of  reports  : 

Standards  and  recom- 
mended practice 11.40  a.  m.  to  12.00  m. 

Triple  valve  tests 12.00  m.        to  12.30  p.  m. 

Ifrake  shoe  tests 12.30  p.   m.   to  12.40  p.   m. 

Tests  of  M.  C.  B.  coup- 
lers    12.40   p.   m.   to     1.30   p.   m. 

.■Adjournment. 

Second   Session. 
Wednesday,    June     22,     1904 — 7:30      p.     m. 
to  9:30  p.  m. 
Topical   discussions  : 

1.  What  are  the  advan- 
tages or  disadvan- 
tages of  2-in.  main 
steam  pipe  with  1  •")<;- 
in.  steam  hose.  "To 
be    opened   by    Mr.    J. 

J.   Hennessey 7.30  p.   m.   to     7.50  p.   m. 

2.  Advisability  of  the 
Master  Car  Builders" 
Assn.  adopting  stand- 
ard contour  lines  for 
steam  hose  couplings 
with  a  view  of  having 
same'  interchangeable, 
upon  the  same  prin- 
ciple as  the  M.  C. 
B.  coupler  contour 
lines.  To  be  opened  bv 

Mr.  T.  W.  Demarest.    7.50  p.   m.  to     S.IO  p.  m. 

3.  To  what  extent  does 
friction  draft  gear  re- 
duce repairs,  expenses, 
etc.      To     be     opened 

by  .Mr.   E.   B.  Gilbert.    .S.IO  p.   m.   to     S.30  p.   m. 
Discussion   of   reports  : 
.Standard      location      of 
third     rail     for     elec- 
trical operation 8.30  p.  m.  to     8.50  p.  m. 

Stenciling  cars ,S..50  p.   m.   to     9.10  p.   m. 

Coupling  chains 0.10  p.  m.  to     9.30  p.  ra.  " 

.Adjournment. 

MIDDLE    SIEETING. 

First  Session. 

Thursday,     June     23,     1904 — 9'   a.      »i.      h< 

1:30  p.  m. 

Discussion  of  reports  : 

Draft  gear 9.00  a.  m.   to     0.2O  a.   m 
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Stake  pockets '.t.'Jii  a.   m.   to     !).40  a.   m. 

Best  pieventive  of  rust 

on  steel  cars 0.40  a.   m.  to  10.00  a.  m. 

lUiles  of  interchange,  in- 
cluding leport  oi  aibi- 
tration  committee  and 
committee  on  prices 
for  repairs  of  steel 
cars    lO.oo  a.   m.   to  ll.'M)  a.   m. 

Outside     dimensions    of 

box  cars   . 11.30  a.   m.  to  12.00  m. 

The  use  of  steel  in  pas- 
senger car  construc- 
tion I  An  individual 
paptr  by  Mr.  Wni. 
I'orsyth)    ll'.oo   m.         to      1.00  p.    m. 

Cast   iron   wheels l.oo  p.  m.   to     1.30  p.   ni. 

Adjournment. 

Second  Session. 
Thursday,    June    23,    1904—3:00    p.    7n.    to 
5:00  p.  m. 
Topical  Discussion  : 

1.  To  what  extent  will 
a  more  rigid  inspec- 
tion of  car  couplers 
at  terminal  points  re- 
duce accidents  and  re- 
pairs. To  be  opened 
by  Mr.  James  Mac- 
beth     ."{.00   p.   m.   to      :i.2o   p.   m. 

2.  The  advantages  and 
disadvantages  of  the 
different  varieties  of 
side  bearings  now  in 
use.  To  be  opened  by 

Mr.  L.  H.  Turner....    3.25   p.   in.    to      3..")0   p.   m. 

3.  Cannot  the  present 
method  of  securing 
spring  pockets  to 
couplers  for  freight 
cars  be  improved 
upon '/    To    be    opened 

by  Mr.  J.   S.  Lentz.  .  .    S.-'jO   p.   m.   to      4.I.')   p.   m. 

4.  it  r  a  k  e-beams.  T  h  e 
proper  hanging  of 
b  r  a  k  e-beams  to  se 
cure  brake  shoe  clear- 
ance. To  be  opened  by 

Mr.  W.  E.  Fowler...  4.1.j  p.  m.  to  4.40  p.  m. 
o.  Stronger  draft  gear 
for  passenger  cars. 
Wherein  should  pres- 
ent practice  be  modi- 
fied V  To  be  opened  by 

Mr.  H.  LaKue 4.40   |>.   m.   to     ."i.iPO   p.   m. 

Adjournment. 

CLO.SIXO    i-ESSlOX. 

Friday,     June     24,     1904—9:00     a.     m.     tj 
1:30  p.  n:. 
Discussion  of  reports  on  : 

Air  brake   hose iJ.OO  a.   m.   to     0.30   p.   m. 

Rules   for    loading   long 

materials    9.30  a.   m.   to   10.30  a.   ra. 

Steam  and  air  line  con- 
nections     10..30  a.  m.   to  11.00  a.   m. 

Tank  cars 11.00  a.  m.   to  l].3(j  a.   m. 

Conference  with  Inter- 
.■^tate  Commerce  Com- 
mission    11. 30  a.   ni.   to   11.40  a.   ni. 

Subjects    11.40  a.   m.   to   12.00  m. 

tnfinlshed  business  : 

Reports    of    committees 

on  correspondence,  res-- 

olutions.  etc 12.00   m.     •  to      l.oO   p.   m. 

Election  of  officers 1.00  p.  m.  to     1.30  p.  m. 

Adjournment. 


Railroad  Shop  Tools. 


High-speed  tool  steel  has  bee  i  cnitily  re- 
sponsible for  the  important  changes  which 
have  been  made  in  the  design  of  machine 
tools.  By  its  use,  both  the  depth  of  cut 
and  the  speed  have  beei  greatly  increased. 
Machine  tools  which  were  desigre-I  10  years 
ago    and    even    five    years   a?o    are    seldom 


strong  enoush  to  pull  the  heavy  cuts  pos- 
sible with  the  new  tool  steel.  In  some  cases, 
the  weak  point  in  the  machine  is  the  belt, 
while  in  other  instances  the  gears,  or  tool 
post,  etc..  are  the  weak  points. 

Lack  of  belt  power  has  been  overcome  by 
the  use  of  electric  motors  which  also  offer 
a  ready  means  for  varying  the  speed  of  the 
machine  without  shifting  belts.  Cast-iron 
gears  are  now  seldom  used,  their  place  being 
taken  by  cast,  wrought  and  semi-steel  cut 
gears.  Tool  pasts,  head  stocks,  beds,  etc., 
have  also  teen  strengthened.  In  many  cases, 
however,  the  extra  weight  has  not  been  put 
where  it^will  do  the  most  good.  In  other 
words,  many  so-called  "modern"  tools  are 
but  the  old   style  tools  on  a  large   scale. 

Owing  to  the  introduction  of  high   speed 


state  of  the  art  will  no  doubt  be  interesting. 
The  following  descriptions  are  the  beginning 
of  a  series  of  articles  which  are  to  appear 
giving  examples  of  the  machines  used  in  all 
departments  of  railroad  shops. 

AXI.E    l.ATHE.S. 

The  double  cutting  off  and  centering  ma- 
chine shown  in  Fig.  1  is  used  for  cutting  off 
and  centering  axles  and  shafts  of  any  diam- 
eter up  to  12  in.  The  axles  are  held  in  place 
by  two  self-centering  chuck  jaws.  The  heads 
are  adjustable  along  the  bed.  The  heads  are 
driven  by  a  large  cone  of  three  changes  of 
cross  feed  operating  simultaneously  or  sep- 
arately, as  desired.  Centering  heads  when 
furnished,  have  revolving  spindles  driven 
from  a  separate  countershaft,  and  may  be 
moved    quickly    in    or    out    of    position    by 


Fig    2 — Niles-Bement-Pond    Single    Axle    Lathe. 


steel  and  the  more  rigid  construction  of  ma- 
chine tools,  it  has  been  possio.e  to  great. y 
decrease  the  cott  of  doing  certain  classes  of 
work  in  railroad  shops,  but  the  actual  sav- 
ing has  cot  been  so  marked  in  railroad  shops 
as  in  manufacturirg  shops.  This  is  due  to 
the  fact  that  the  fize  of  the  parts  of  loco- 
motives and  cars  has  kept  pace  with  these 
advances  in  shop  methods.  That  is  to  say, 
it  reqiuiie's  proportionate'iy  more  time  to  turn 
out  a  m?deri]  (lii\ing  axle  10  in.  in  diam- 
eter by  improved  methods  than  it  did  ten 
years  ago  to  turn  out  a  6  or  7  in.  axle  with 
the  old  tools.  The  cost  and  speed  of  remov- 
ing one  pound  of  metal  is  now  much  less, 
but  a  greater  number  of  pounds  must  be 
removed  from  the  same  part  than  was  hith- 
erto necessary. 

The  machire  tool  art  is  still  in  a  state  of 
transition,  but  a  description   of  the  present 


Fig.    1  —  Niles-Bement-Pond   Cutting-Off    and    Centering    Machines. 


means  of  convenient  levers.  To  facilitate 
the  handling  of  work  the  machine  is  fur- 
nished with  the  adjustable  rollers,  shown  in 
the  half  tone.  The  countershaft  for  driving 
main  heads  has  pulleys  20  in.  in  diameter 
for  a  6-in.  belt,  with  two  speeds  2.50  and 
350  revolutions  per  minute.  The  counter- 
shaft for  driving  the  centering  heads  has 
pulleys  12  in.  in  diameter  for  a  5-in.  belt, 
and  makes  150  revolutions  per  minute.  This 
machine  is  equipred  with  motor  drive  when 
so  desired. 

Pig.  2  shows  the  Niles-Bement-Pond  extra 
heavy  single  axle  lathe.  This  machine  is 
driven  by  a  direct  connected  No.  5  20  h.p. 
Westinghouse  motor,  through  a  Morse  silent 
chain,  the  motor  has  a  speed  variation  from 
375  to  1,500  r.p.m.  This  lathe  was  designed 
for  turning  the  heaviest  locomotive  axles. 
■■I'lie  swing  over  carriage  is  12  in.  and  the 
maximum  distance  between  centers  is  8  ft. 
The  axle  is  driven  from  the  end  of  a  doub'e 
equalizing  driver  plate.  The  carriages  have 
three  changes  of  feed  by  a  heavy  lead  screw, 
and  positive  gearing.  Both  carriages  have 
opening  nuts,  quick  hand  movements  and 
hand  cross  feed.  The  lathe  is  a'so  provided 
with  formers  on  the  back,  so  that  any  de- 
sired contour  to  the  axle  can  be  secured. 

An  exceptionally  powerful  machine  built 
l)y  the  Niles-Bement-Pond  Company  is  shown 
by  Pig.  3.  This  machine  is  known  as  the 
Niles  No.  3  extra  heavy  double  axle  lathe. 
It  is  driven  by  a  20  h.p.  motor  having  a 
speed  variation  of  2  to  L  This  is  a  partic- 
ularly rigid  machine  designed  for  use  with 
modern  high-power  tool  steel.  The  main 
gear  is  placed  in  the  middle  of  the  bed  and 
carries  on  its  face  an  equalizing  driver-plate, 
which  takes  hold  of  both  ends  of  the  double 
axle  driving  dog.     This  allows  an  irregular 
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Fig.  3 — Niles-Bement-Pond  No.  3  Double  Axle  Lathe. 


or  crooked  forging  to  revolve  without  setting 
up  bending-strains.  The  axle  is  held  on 
dead  centers,  both  tail-stocks  being  adjust- 
able and  one  having  a  slidi.ig-spindle  and 
hand-wheel. 

There  are  two  cariiages  having  power- 
feeds  bj'  a  right  and  a  left-hand  lead-screw 
positively  driven  by  gearing.  Lead-screw 
nuts,  with  an  instantaneous  automatic  open- 
ing device,  are  placed  in  both  carriages  and 
released  by  set-collars  on  the  rod  in  front. 
Quick  movement  and  cross-feeds  are  made  by 
hand.  Lubrication  of  tools  is  provided  for 
by  a  pump,  jet  pipes,  reservoir,  and  collect- 
ing chanre'.s.  A  crane  for  lifting  the  axles 
in  and  out  is  placed  on  the  bed.  This  crane 
has  a  convenient  gripping  and  hoisting  out- 
fit, and  is  easily  handled  by  one  man.  The 
opening  in  the  center  is  12io  in.  in  diam- 
eter, and  the  distance  between  centers  is  S 
ft.  When  it  is  desired  to  drive  this  machine 
by  belt,  a  30  in.  diameter  cone  with  three 
steps  for  a  5  in.  belt  is  provided. 

The  Niles-Bement-Pond  No.  6  extra  heavy 
convertible  center  and  end-drive  axle  lathe  is 
shown  in  Figs.  4  and  5.  When  running  at 
its  full  capacity  it  requires  60  h.p.  to  drive 
it.  The  driving  pulley  is  42  in.  in  diameter 
for  a  10-in.  belt,  and  it  is  driven  either  di- 
rectly from  a  variab'e  speed  motor  or  by 
a  two-speed  countershaft.  The  tool  posts 
and  the  carriages  are  of  massive  construc- 
tion. Both  the  tailstock  and  the  sliding- 
head  are  furnished  with  reinforcing  pawls 
for  taking  the  end  thrust.  The  bed  is  37  in. 
wide,  28  in.  deep,  and  15  ft.  long,  and  is  of 
box  section,  restii"?;  on  a  foundation  its  en- 
tire length.  The  driver,  which  is  double 
and  se'f-adju'^Mng,  has  an  opening  12  in.  in 
diameter  and  mav  be  placed  in  the  center 
of  the  bed  (Fig.  4),  when  turning  both  enda 


of  an  axle  at  the  same  time,  or  at  one  end 
(Fig.  5)  when  it  is  desired  to  turn  the  cen- 
ter of  the  axle.  Carriages  have  power  longi- 
tudinal feed  variable  from  '/.,,.  to  %  of  an 
inch  through  friction  disks.  The  feed  can 
be  instantly  changed  from  either  carriage. 
The  weight  of  this  machine  is  40.000  lbs. 
(To  he  continved.) 


Fuel    Economy. 

lit'    (lEOROli    JC.    C'AliPENTEli.* 

It  is  a  well-known  and  self-evident  fact 
that  the  fuel  account  on  all  railroads  is  by 
far  the  largest  single  item  of  expense,  and 
for  this  reason  economy  in  its  use  is  being 
practiced  on  all  well-managed  roads.  Man- 
agements grasp  at  anything  which  might 
in  their  opinion  lead  to  a  less  consumption 
of  fuel,  or.  in  fact,  whereby  they  can  make 
a  better  showing  in  any  of  their  respect- 
ive departments.  Looking  back  only  a  few 
years   at   the   cost    to   operate    for   a    given 

•Fuel  Inspector.  Xashville,  Chattanoosa  &  St. 
Louis  I!.   K. 


period  any  department  and  comparing  those 
results  with  what  is  now  being  obtained, 
we  may  feel  inclined  to  ask  why  we  should 
not  be  satisfied,  and  congratulate  ourselves 
on  our  economical  showing.  What  has 
brought  about  this  higher  degree  of  econ- 
omy? Is  it  not  simply  the  work  of  brains 
combined  with  a  higher  standard  of  edu- 
cation in  general?  If  such  is  the  case,  since 
economical  results  are  being  obtained  in 
other  branches  of  the  mechanical  depart- 
ment, and  we  attribute  these  results  to  a 
more  advanced  stage  of  mechanical  educa- 
tion, why  cannot  the  same  be  applied  to  the 
saving  of  fuel? 

To-day  there  is  probably  no  practice  of 
railroading  where  economy  is  more  sought 
after,  and  the  conditions  which  surround 
the  situation  so  complicated,  as  in  the  use 
of  coal.  Much  has  been  written  and  many 
devices  and  suggestions  have  been  offered, 
the  most  of  which  has  proven  of  but  little 
or  no  value.  Often  that  which  is  written  is 
from  a  theoretical  standpoint,  and  even 
though  it  be  understood,  the  conditions  in- 
volved may  be  such  as  to  prevent  the  ideas 
being  put  into  practice;  therefore  while  the 
principles  involved  may  be  correct,  tbey  are 
valuele.=s  except  as  theories. 

"Fuel  economizers"  have  been  offered  and 
tried,  only  to  be  found  impractical,  for  one 
reason  or  another,  so  that  to-day  in  locomo- 
tive practice  the  mechanical  world  has  faint 
hope  of  obtaining  fuel  economy  through  the 
use  of  mechanical  devices.  Suggestions 
-meet  us  on  every  hand,  and  while  we  often 
perceive  in  them  valuable  points  and  put 
them  into  practice,  expecting  satisfactory 
results  to  follow,  the  usual  result  is  an 
increase  of  engine  failures,  delayed  trains, 
increased  co' resnondence,  and  everybody 
asking  "what's  the  matter'"  So  we  again 
find  ourselves  back  in  the  same  rut  as  be- 
fore, with  engines  steaming  as  well  as  for- 
merly, de'ays  no  longer  occurring,  correspon- 
dence reduced  to  its  normal  proportion,  and 
we  ackrow'edge  that  all  we  have  gained  is 
the  experience  of  having  tried  the  otl:er  fe"- 
low's  suggestions.  Therefore,  althoug'i 
these  suggestions  may  be  worthy  of  recogri 
tion,  such  experiences  teach  that  they  can- 
I'ot  be  accepted  unconditionally,  consequent- 
ly each  road  should  have  "thinkers"  of  its 
own  to  study  closely  the  conditions  peculiar 
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Figs.   4   and    5- 


Fig.  5. — End  Driven. 
-Niles-Bement-Pond   Convertible-Drive   Axle    Lathe. 


to  its  own  system,  and  they  should  work  lo 
that  end  and  that  alone. 

The  old  adage  tells  us  that  if  we  wish  to 
save  money,  we  must  first  learn  the  value 
of  a  dollar.  This  same  idea  might  be  ap- 
plied t.o  the  saving  of  coal;  first  learn  what 
coal  is  and  the  laws  which  govern  its  burn 
ing,  and  thus  learn  its  value.  To-day  fully 
90  per  cert,  of  our  engirenien  have  abso-- 
hitely  no  knowledge  as  to  what  coal  is,  what 
it  contains  or  what  is  required  to  burn  it 
successfully  or  economically.  Where  these 
conditions  prevail,  economy  in  the  use  of 
coal  could  hardly  be  expected.  Enginemeu 
are  required  to  be  proficient  in  their  knowl- 
edge of  every  part  of  the  locomotive  and  its 
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attachments,  and  many  of  them  are  contin- 
ually seeking  to  broaden  their  knowledge  of 
their  vocation,  requiring  time  and  study. 
Why  should  uot  some  of  this  time  be  de- 
voted to  acquiring  a  more  thorough  knowl- 
edge of  coal,  and  the  laws  which  govern  its 
combustion?  It  is  daily  being  demonstrated 
on  several  of  our  larger  railroads  which 
have  recently  adopted  the  "education-in- 
coal"  system  among^  their  enginemen.  that 
great  economy  is  being  shown,  and  the  ap- 
proval of  education  along  these  lines  is  fast 
meeting  with  favor  among  many  of  our 
broad  minded  railroad  managers  and  is  con- 
sidered by  them  as  the  most  important  step 
to  be  taken  in  fuel  economy. 

Railroads  will  find  it  to  their  advantage 
to  have  in  their  employ  some  one  who  is  not 
only  a  practical  engineman  and  fireman, 
but  who  has  at  some  time  made  a  study  of 
coal,  from  its  natural  bed  to  the  fire-box,  all 
from  a  practi?al  standpoint.  He  should  visit 
as  often  as  practicable  the  various  collieries 
from  which  the  coal  is  obtained  and  if  nec- 
essary install  inspectors  who  are  familiar 
with  coal  and  its  preparation  to  oversee  per- 
sonally the  loading  of  every  car  intended  for 
his  company,  and  to  see  that  it  is  as  free 
as  possible  from  the  many  impurities  and 
foreign  matter  which  are  too  often  the  cause 
of  engine  failures  and  delays;  also  to  see 
that  the  grade  of  coal  is  kept  to  a  standard 
in  accordance  with  contract.  He  should. 
furthermore,  be  capable  of  instructing  en- 
ginemen as  to  what  coal  is  and  the  condi- 
tions which  should  prevail  in  order  to  obtain 
the  best  possible  results  from  its  combus- 
tion. This  requires  no  high  degree  of  edu- 
cation and  can  be  easily  acquire!  by  any- 
one possessing  ordinary  intelligence  and  de- 
voting a  little  time  to  study.  The  duties 
above  outlined  do  not  by  any  means  cover 
the  requirements;  still  they  are  stepping 
stones  to  fuel  economy.  A  clean  uniform 
grade  of  coal,  it  matters  not  whether  it  be 
of  the  highest  or  of  the  medium  grades,  com- 
bined with  a  knowledge  of  what  it  is  and 
the  requirements  to  burn  it  properly,  are 
bound  to  show  a  certain  degres  of  economy. 

It  is  an  erroneous  idea  that  the  engine 
crew  alone  are  responsible  for  the  excessiv° 
amount  of  fuel  consumed,  or  that  they  can 
attain  to  a  high  degree  of  saving  without 
the  concerted  effort  and  support  of  the  ex- 
ecutive as  well  as  the  transportation  and 
mechanical  departments.  Also,  eiginemen 
and  firemen  should  be  equally  well  informed 
on  the  subject  and  should  work  in  harmony 
with  each  other,  for  with  the  fireman  doing 
his  utmost  to  save  fuel  and  the  engineman 
entirely  indifferent  as  to  the  way  the  engine 
is  run,  the  latter  can,  through  his  indif- 
ference, waste  in  five  miles  all  that  the  fire- 
man might  have  saved  in  20;  therefore  the 
Importance  of  both  working  to  the  same  end. 

The  duties  of  the  traveling  engineer  and 
traveling  fireman  enter  largely  into  the  sav- 
ing of  fuel.  They  should  obtain  all  informa- 
tion possible  pertaining  to  the  fuel  used  and 
study  well  its  requirements,  meantime  mak- 
ing it  a  point  to  see  that  each  engineman  is 
striving  to  do  his  part  by  following  any  and 
all  instructions  given  him  along  these  lines. 
They  should  al.so  study  well  the  drafting  of 
the  engines  in  their  respective  classes  fa 
feature  too  often  neglected)  and  endeavor  to 
have  the  draft  adjusted  to  give  the  best  pos 
sible  results  with  the  grade  of  coal  fur- 
nished. As  bituminous  coal  from  various 
collieries  varies  in  its  general  make-up, 
much  better  results  can  be  obtained  as  a 
whole  by  separating  as  far  as  practicable 
the  different  coals,  and  drafting  the  engines 
in  accordance  with  the  particular  coal  used 
on  the  different  divisions  of  the  system. 

Blows  in  the  cylinders  and  valves  and 
other  leaks  all  cause  a  waste  of  fuel;    inA 


under  any  and  all  circumstances  pop  valves 
should  be  released  as  little  as  possible,  as 
about  1  lb.  of  fuel  is  wasted  for  every  15 
seconds  the  ordinary  pop  valve  remains 
open.  The  efforts  of  master  mechanics  and 
roundhouse  foremen  should  constantly  be 
directed  to  repairing  the  leaks  and  blows 
which  mean  a  waste  of  fuel  and  thus  con- 
tribute their  part  toward  the  saving. 

The  transportation  department  may  con- 
tribute very  largely  to  the  saving  of  fuel, 
for  while  ambitious  to  move  at  the  smallest 
possible  expense  the  largest  number  of  cars, 
they  must  recognize  the  fact  that  each  en- 
gine can  do  about  so  much  and  no  more. 
To  overload  an  engine,  compelling  it  to 
double  hills;  stalling  and  slipping  and  lying 


same  attention  .as  would  be  deemed  neces- 
sary to  give  any  other  department  where 
economical  results  are  expected. 


The  Grease  Plant  of  the  Chicago  &  North 
Western. 

The  accompanying  illustrations  show  the 
plant  used  for  making  rod-cup  grease  at  the 
Clinton  shops  of  the  Chicago  &  North-West- 
ern,  at  which  place  all  rod-cup  grease  used 
on  the  system  is  made  and  pressed  into  stick 
form  so  as  to  be  placed  in  the  rod-cups  with- 
out loss.  When  rod-cup  grease  was  first  used 
oh  this  road,  it  was  made  in  bulk  and  the 
enginemen    got  it   from    the  storehouse    in 


Grease   Plant  of  the  Chicago  &   North   Western. 


Grease  Plant  of  the  Chicago  &  North   Western,  Showing    Compressor  Cylinder  Open. 


on  side  tracks  on  accounts  of  being  unable 
to  make  meeting  points,  all  takes  coal;  there- 
fore the  co-operation  of  this  department  is 
needed  if  the  best  I'esults  are  to  be  obtained. 
A  railroad  well  known  to  the  writer  began 
some  ten  months  ago  to  practice  fuel  econ- 
omy from  a  common-sense  standpoint.  The 
general  manager  having  realized  that,  in 
order  to  do  this  his  personal  efforts  must 
be  put  forth,  he  at  once  impressed  the  heads 
of  the  respective  departments  with  his  in- 
tention and  placed  a  competent  man  at  the 
head  of  the  "Fuel  Saving  Department.'" 
Imagine  his  surprise  when  on  the  first  of 
the  present  month  (.June)  he  was  informed 
that  through  the  concerted  efforts  of  all,  a 
saving  of  over  $70,000  had  thus  far  been 
made;  and  in  the  same  proportion  at  the 
end  of  the  year  a  saving  of  oveV  $100,000 
would  be  shown  as  compared  with  the  fuel 
expense  for  the  preceding  year;  all  of  which 
is  attributed  to  giving  the  coal  situation  the 


varying  sizes  and  shapes.  This  practice  not 
only  resulted  in  considerable  waste,  but  tbe 
grease  was  not  in  good  shape  to  be  used, 
thus  taking  considerable  time  to  fill  the 
cups.  To  overcome  this  wastefulness  and 
to  facilitate  filling  of  cups  a  press  was  built 
to  be  operated  by  air.  The  press  is  made  of 
two  cylinder  bushings,  one  19  Vi  in.  and  the 
other  18  in.  in  diameter. 

The  grease  is  made  in  the  following  man- 
ner: Caustic  soda  in  pulverized  form  is 
mixed  with  water,  tallow  and  valve  oil  ac- 
cording to  a  fixed  formula.  The  caustic  soda 
is  dissolved  in  water  the  day  before  it  is 
needed,  so  that  it  will  be  cold  before  tieing 
used.  This  caustic  soda  is  placed  in  the  60- 
gallon  air  mixer  "A,"  where  it  can  be  kept 
in  continual  motion  until  it  is  dissolved.  The 
air  mixer  has  a  faucet  in  the  bottom  so  that 
the  fluid  can  be  drawn  into  a  bucket  "B," 
which  is  gaged  to  the  correct  amounts  re- 
quired.     The    next  day   the    rod   grease    is 
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made.  An  iron  tank.  "C,"  holds  two  barrels 
of  tallow.  This  tank  has  a  steam  coil  in 
the  bottom,  by  means  of  which  the  tallow  is 
brought  to  120  deg.  F.,  after  which  the  tal- 
low is  run  in  liquid  form  into  a  bucket,  "D," 
which  is  gaged  to  the  formula  requirements. 
Valve  oil  is  then  drawn  from  barrels  and 
the  tallow  and  valve  oil  are  each  placed  in 
tapered  cans,  "E."  of  1(58  lbs.  capacity.  After 
thoroughly  stirring  the  tallow  and  oil  to- 
gether, the  caustic  soda  is  added  and  thor- 
oughly stirred  for  a  short  time,  after  which 
the  grease  is  allowed  to  stand  for  48  hours. 
These  cans  are  tapered  so  that  by  turning 
them  over  the  rod  grease  will  readily  leav? 
the  can.  After  the  grease  has  stood  for  48 
hours,  it  is  placed   in  the  rod  grease  press 


and  pressed  into  stick  form  of  two  sizes,  to 
fit  the  different  kinds  of  cups  on  engines. 
The  sticks  are  cut  off  9  in.  long,  and  when 
the  grease  is  put  in  cups  it  can  te  cut  to  any 
length.  The  contents  of  one  of  the  large 
cans,  or  168  Its,,  is  placed  in  the  press,  the 
grease  end  of  the  machine  revolving  on  a 
pivot.  The  press  is  then  turned  around  in  a 
direct  line  with  the  air  piston  and  the  pres- 
sure is  applied.  From  100  to  130  lbs.  air 
pressure  is  required  to  operate  the  press. 
One  end  of  the  grease  cylinder  is  conical, 
with  a  detachable  nozzle.  The  conical  por- 
tion of  the  cylinder  is  encircled  with  a  steam 
coil,  so  that  the  grease  will  flow  smoothly 
through  the  nozzle  and  come  out  in  compact 
stick  form. 


Compressor    Cylinders — Chicago    &    North    Western    Grease    Plant. 


The  capacity  of  this  plant  is  about  2.640 
lbs.  in  10  hours.  One  man  operates  the  ma- 
chine and  cuts  the  sticks,  and  another  places 
the  sticks  on  shelves,  where  they  lay  for  five 
days  before  packing  into  boxes  for  shipment. 
The  air  pump  in  connection  with  the  press 
is  used  when  the  air  pressure  falls  below 
that  required  to  run  the  press.  This  rod-cup 
grease  is  made  and  pressed  under  the  super- 
vision of  the  foreman  of  the  paint  shop,  and 
this  work  is  done  with  practically  no  extra 
cost  to  the  company,  because  the  work  is 
done  when  the  paint  force  is  not  busy. 

We  are  indebted  to  F.  G.  Benjamin,  Mas- 
ter Mechanic,  for  the  above  description. 


Some  Old   High-Speed  Engines. 


Accessories  at  the  Grease   Plant  of  the  Chicago  &   North   Western. 


BY    HERBERT   T.    WALKER. 

The  locomotive  engine  is  an  offshoot  of 
the  stationary  engine,  for  while  it  is  a  good- 
ly branch,  exceeding  in  historical  interest, 
perfection  of  development,  and  far-reaching 
influence  that  of  the  parent  tree,  the  reader 
hardly  needs  to  be  told  that  the  designs  of 
Trevithick,  Hedley  and  Stephenson  were 
evolved  long  after  James  Watt  had  perfected 
his  steam  engine.  As  it  takes  time  to  over- 
come the  inertia  of  established  ideas,  we  find 
that  when  the  locomotive  men  came  into  the 
field,  they  were  naturally  influenced  by  sta- 
tionary engine  traditions  and  practice,  even 
against  their  imperfect  knowledge  of  tho 
changed  conditions  under  which  their  en- 
gines would  have  to  work;  for  Watt's  beam 
engine  of  low  pressure  and  slow  speed  used 
chiefly  for  pumping  water,  was  the  only 
practical  steam  engine  up  to  that  time,  and 
it  was  not  to  be  expected  that  the  early  loco- 
motive designers  could  strike  out  on  orig- 
inal lines. 

We  thus  see  how  it  was  that  the  primitive 
locomotives  were  distinctly  of  the  fixed  en- 
gine type;  upright  cylinders  and  working 
beams,  with  a  low  piston  speed  being  (with 
the  exception  of  Trevithick's  designs)  the 
general  arrangement.  These  ideas  were  even 
applied  to  the  track,  for  the  rails  were  laid 
on  stone  sleepers  after  the  manner  of  sta- 
tionary engine  foundations.  With  the  excep- 
tion of  Trevithick,  with  his  direct-acting, 
high-speed,  high-pressure  "puffers,"  it  is  in- 
teresting to  note  the  small  progress  made  by 
his  successors,  and  how  much  the  influence 
of  the  coal  mine  practice  impressed  itself 
on  their  locomotives;  for,  like  Trevithick, 
both  Hedley  and  Stephenson  were  brought 
up  within  sound  of  the  slow,  mournful  throb 
and  wheeze  of  the  deep  mine  pumping  en- 
gines. 

Another  hindrance  to  the  introduction  of 
the  high-speed  non-condensing  engine  was 
the  personal  influence  of  Watt  himself;  for, 
although  he  described  a  steam  carriage  in 
his  patent  specification  of  1784,  he  took  no 
steps  to  develop  it,  the  origin  of  his  want  of 
interest  in  this  form  of  the  steam  engine 
being,  doubtless,  his  rooted  prejudice  against 
high  pressure  steam  and  high  piston  speed, 
for  the  miserable  boilers  of  his  time  were 
useless  for  pressures  over  5  or  6  lbs.  per  in. 
Although  he  proposed,  as  far  back  as  1765- 
66,  a  direct-acting  pumping  engine,  he  pre- 
ferred to  develop  the  engine  with  a  ponder- 
ous working  beam  which,  for  obvious  rea- 
sons, was  dangerous  to  run  at  anything  like 
high  speed.  When  Trevithick  introduced  his 
cylindrical  boilers  and  pressures  of  150  lbs. 
per  sq.  in..  Watt  w^ent  so  far  as  to  say  that 
the  Cornish  mine  "captain"  deserved  hang- 
ing for  bringing  into  use  the  high  pressure' 
engine.  The  great  Scotch  engineer,  how- 
ever, suffered  from  dysrepsia  and  intense 
headaches,  and  sometimes  said  things  he 
was  sorry  for  afterwards:  and,  while  we 
would  not  for  a  moment  cast  a  shai""    "<" 


30 


THE     RAILROAD     GAZETTE. 


Vol..   XXXVII.,  No.   J. 


depreciation  on  the  illustrious  name  of  Watt 
— for.  as  a  French  engineer  with  character- 
istic enthusiasm  said.  "The  part  which  he 
played  in  the  mechanical  application  of  the 
force  of  steam  can  only  be  co;npared  to  that 
of  Xewton  in  astronomy  and  of  Shakespeare 
in  poetry."*  still  we  incline  to  agree  with 
Zerah  Colburn.  who  declared  that  "No  man 
did  more  to  retard  the  introduction  of  the 
locomotive  engine  than  James  Watt." 

Soon  after  the  advent  of  Stephenson's 
"Rocket."  it  began  to  be  recognized  that 
trains  would  have  to  travel  faster  than  30 
miles  an  hour.  for.  as  Brunei  put  it,  "Speed 
within  reasonable  limits  is  a  material  ingre- 
dient in  perfection  in  traveling;"  but  engi- 
neers appeared  to  think  that  the  only  way  to 
increase  the  speed  capacity  of  the  locomotive 
was  to  enlarge  the  diameter  of  the  driving 
wheels,  since  it  had  long  been  laid  down 
as  4  principle  that  the  piston  speed  of 
locomotives  should  be  kept  as  near  as 
possible  to  the  usual  rate  of  Watt's 
engines,  namely,  220  ft.  per  minute. 
Even  Brunei  with  his  great  mind  and  far- 
seeing  eye  could  not  detach  himself  from 
this  fixed  idea,  for  when  ordering  the  express 
engines  for  the  Great  Western  he  set  a  limit 
on  the  piston  speed,  which  was  one  reason 
why  the  builders  provided  such  large  driv- 
ing wheels  that  some  of  the  engines  were, 
for  all  practical  purposes,  useless. 


•E.  M.  Bataille  "Traite  des  machiues  a  Vapeur." 
I'aiis,  1.S4T-49. 


Fig.  3 — Pearson's  Engine,  "No.  40,"  as  Rebuilt  in   1868-70. 


With  the  foregoing  remarks  in  mind,  we 
will  examine  some  English  express  engines 
which,  for  certain  reasons,  are  of  historical 
interest. 

In  the  year  1847,  James  Pearson,  locomo- 
tive superintendent  of  tlie  Bristol  &  Exeter 
Ry.  patented  (British  patent  No.  11,885)  a 
design  of  locomotive  engine,  which  had  a 
leading  four-wheel  truck,  any  desired  num- 
ber of  driving  wheels,  and  a  four-wheel  trail- 


ing truck;  but  about  five  years  elapsed  be- 
fore he  practically  developed  his  ideas.  The 
Bristol  &  Exeter  had  a  track  gage  of  7  ft.,  as 
it  joined  the  Great  Western  at  Bristol,  and 
was  opened  as  far  as  Bridgwater  in  1841 ; 
but  it  was  not  until  1844  that  the  line  was 
completed  to  Exeter.  It  was  on  a  portion  of 
this  railroad  that  Daniel  Gooch  made  his  cel- 
ebrated series  of  experiments  on  train  re- 
sistance in  1847. 

Pearson  was  of  a  reserved  disposition  and 
kept  interviewers  at  a  distance,  for  which 
reason  some  Inaccurate  statements  regard- 
ing his  engines  were  circulated,  his  indiffer- 
ence to  public  opinion  being  such  that  he  sel- 
dom took  the  trouble  to  reply  to  his  critics 
or  correct  their  errors.  He  was  formerly 
engaged  on  the  South  Devon  Ry  (which  was 
originally  worked  on  Samuda's  Atmospheric 
System)  and  was,  doubtless,  associated  more 
or  less  with  Brunei  and  Gooch,  for  his  en- 
gine designs  show  the  earmarks  of  the 
Great  Western  practice.  Before  the  year 
1853  his  ideal  express  engine  had  taken  tan- 
gible shape,  and  Rothwell  &  Co.,  of  Bolton- 
le  Moors,  received  orders  to  build  eight  en- 
gines to  his  design  for  the  Bristol  &  Exeter. 
Three  of  them  (Nos.  39  to  41)  were  deliv- 
ered in  1853,  and  the  remaining  five  (Nos. 
42  to  46)  were  completed  in  the  following 
year.    They  were  10-wheel  tank  engines  and 


Fig.  2 — Pearson's  Engine,  "No.  44,"   Bristol  &   Exeter,   1854. 


Fig.  1 — Pearson's  4-2-4  Engine,  "No.  40,"   Bristol  &  Exeter,   1853. 


JuxE  17,  1904. 

Avere  all  practically  duplicates,  a  side  eleva- 
tion of  No.  41)  being'  shown  in  Fig.  1.  The 
principal  dimensions  were:  Cylinders,  16V-> 
in.  X  24  in.;  driving  wheels,  9  ft.  diameter 
with  treads  (no  flanges)  6  in.  wide:  truck 
wheels.   4   ft.   dianietsr;    boiler,   4   ft.   ()i.,   in. 
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Engineering  and  Mechanism  of  Railways," 
and  a  photographic  reproduction  of  the  en- 
gine itself  was  published  in  the  "Locomo- 
tive Magazine"  (London),  Vol.  VL,  page 
204.  When  Gooch's  engine  "Great  Western," 
with    8-ft.    driving   wheels   attained   a   speed 


Fig.    4 — Pearson's    Engine,    "No.    2002,"    as    Overhauled    by    the    Great  Western,    1876. 


diameter  x  10  ft.  9  in.  long;  heating  surface 
of  tubes.  1,067.2  sq.  ft.  (the  fire-box  heating 
surface  is  not  given,  but  the  total  heating 
surface  did  not  probably  exceed  1,150  sq. 
ft.);  boiler  pressure,  130  lbs.  per  sq.  in.; 
weight  in  working  order,  94,080  lbs.  The 
adhesive  weight  is  not  known,  but  it  was 
probably  about  one-third  of  the  total  weight, 
say,  31,360  lbs.  From  the  above  data,  the 
tractive  effort  would  be  about  6,085  lbs.  and 
the  piston  speed  at  60  miles  an  hour  would 
be  747.08  ft.  per  minute. 

At  the  period  under  notice,  engines  with 
7-ft.  driving  wheels  were  common  on  the 
standard  gage,  and  some  of  Crampton's  en- 
gines had  8-ft.  driving  wheels.  On  the  7-ft. 
gage  8  ft.  was  the  usual  diameter  for  express 
engines.  In  1838  engines  with'  10  ft.  driv- 
ing wheels  were  tried  on  the  Great  Western 
but  never  went  beyond  the  experimental 
stage.  In  1855  a  four-coupled  engine  was 
built  for  the  Western  of  France,  having  driv- 
ing wheels  of  9  ft.  4  in.  diameter,  but  it  was 
not  a  success.  A  side  elevation  of  this  en- 
gine will  be  found  in  Colburn's  "Locomotive 


of  78  miles  an  hour  in  the  year  1846,* 
Francis  Trevithick,  a  son  of  Richard  Trevi- 
thick,  and  division  master  mechanic  of  the 
London  &  North-Western,  could  not  be  satis- 
fied until  he  had  built  a  standard-gage  en- 
gine, with  larger  driving  wheels  and  higher 
speed  capacity  than  any  engine  on  the  broad 
gage.     His  ideas  were  embodied  in  the  en- 
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gine  "Cornwall"  of  1847,t  which  had  8  ft. 
6  in.  driving  wheels  and  attained  a  speed  of 
79  miles  an  hour,  thus  beating  the  "Great 
Western"  by  one  mile  an  hour.  Pearson, 
who  was  a  broad  gage  champion,  felt  in 
duty  bound  to  maintain  the  supremacy  of 
the  7-ft.  gage  locomotives,  and  this  was  one 
reason  why  his  engines  under  notice  had 
driving  wheels  9  ft.  in  diameter,  being  6  in. 
greater  than  those  of  the  "Cornwall."  They 
were  the  largest  ever  practically  used,  and 
the  speeds  attained  reached  to  within  a  frac- 
tion of  81  miles  an  hour,  the  highest  spesd 
recorded  up  to  that  time  and  for  many  years 
aiterwards. 

Some  of  the  details  of  these  engines  are 
of  interest.  The  main  frames  and  drivin? 
foxes  were  inside,  but  there  was  an  angle- 
iron  extension,  which  formed  the  running 
board,  and  this  supported  a  kind  of  bracket 
frame  outside  the  driving  wheel,  and  to  this 
was  fitted  an  axle  box,  so  that  each  driving 
wheel  had  two  journal  boxes,  one  outside 
and  the  other  inside  the  wheel.  These  jour- 
nal boxes  were  connected  by  rods  and 
springs  to  the  two  ends  of  a  short  equalizer 
which  was  pivoted  to  a  heavy  beam  bolted 
transversely  to  the  top  of  the  boiler.  The 
outside  spring  was  a  block  or  disk  of  india- 
rubber,  enclosed  in  a  polished  trass  casing, 
and  that  on  the  inside  was  a  steel  volute 
spring.  Of  course,  only  one  end  of  the 
beam  and  one  end  of  one  of  the  equalizers 
appear  in  the  drawing,  but  from  a  photo- 
graph of  engine  No.  44,  reproduced  in  Fig 
2,  the  arrangement  can  be  seen  better.  The 
.  bracket  frame  also  supported  the  wheel 
guard  and  a  large  semi-circular  disk  plate, 
so  that  the  main  driving  box  with  its  steel 
volute   spring  and   the  boiler   could   not  be 


Fig.  5 — Pearson's  Engine,  "No.  2001,"  as  Rebuilt   (with  Tender),  1876. 


seen  behind  the  driving  v.heel.  The  truck 
wheels  had  india-rubber  springs,  which  can 
be  seen  below  the  journal  boxes  (Fig.  1); 
but  it  was  not  long  before  they  were  re- 
moved and  double  eiliFtical  plate  springs 
substituted.  From  the  drawing  it  would 
appear  that  the  carrying  wheels  are  rigid, 
but  the  bolsters  are  obscured  by  the  main 
frame. 

There  were  three  water  tanks,  one  s-^s- 
pended  to  the  frames  below  ths  boiler  bar- 
rel, the  next  formed  the  floor  of  the  ash  pan, 
and  the  third  was  in  the  coal  bunker.  They 
were  connected  together  by  leveling  pipes, 
one  of  which,  with  its  expansion  joint,  ap- 
pears in  the  drawing.  The  pumps  were 
worked  from  the  cross-heads,  the  suction 
jeing  connected  to  the  forward  tank,  the 
delivery  checks  entering  the  boiler  behind 
the  driving-wheel  disk  plates.  As  the  en- 
gine was  inside  connected,  it  might  appear 
from  the  drawing  that  the  cranks  would 
strike  the  boiler,  but  it  must  be  remembered 
that  this  was  a  7-ft.  gage  engine  and  there 
was  ample  room  for  the  cranks  to  work 
between  the  toiler  and  driving  wheels. 


Engines   with    Leading   and   Trailing   Trucks. 


•See  ■•liiii'rijiiil  (lazrttc. 
iSee  ■■h'dili  1,(1(1   (lii:ittt. 
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All  published  accounts  of  these  engines 
agree  in  stating  that  they  attained  speeds 
at  a  rate  of  between  80  and  81  miles  an 
hour,  and  Pearson  himself  affirmed  that 
these  speeds  were  made  during  official  tests; 
also  that  for  a  mileage  of  100,000  miles  the 
average  consumption  of  fuel  (coke)  was 
only  21%  lbs.  per  train-mile.  This  record 
appears  good,  for  we  find  that  the  grades 
of  the  Bristol  &  E.xeter  are  by  no  means 
easy.  The  total  length  of  the  road  is  about 
75  miles.  Leaving  Bristol  there  is  a  climb 
for  five  miles  at  the  rate  of  12  ft.  to  the  mile 
and.  after  running  down  on  the  other  side 
of  the  summit,  there  follow  35  miles  of 
practicaly  level  grade  to  Taunton.  Then 
comes  the  Wellington  bank,  the  hardest  10 
miles  of  the  whole  distance,  grades  of  30, 
58-3  and  66  ft.  to  the  mile 'being  encoun- 
tered. From  the  summit  to  Exeter,  a  dis- 
tance of  18  miles,  the  road  falls  about  300 
ft.  over  undulating  grades.  The  above  fig- 
ures are  approximate  only. 

As  no  record  of  the  weight  of  the  trains 
hauled  by  these  engines  could  be  found,  nor 
has  any  been  published  as  far  as  the  writer 
knows,  he  opened  a  correspondence  with  Mr. 
W.  Babbage,  Sr. ;  a  veteran  engine  driver, 
who  was  born  in  1835.  Mr.  Babbage  saw 
hard  service  on  the  Bristol  &  Exeter,  Great 
Western  and  Somerset  &  Dorset  until  1898, 
and  is  now  living  in  retirement  in 
the  county  of  Somerset.  He  joined 
the  Bristol  &  Exeter  road  in  1853, 
and  drove  engine  "No.  40."  His  account  of 
these  engines  is  somewhat  disappointing, 
for  he  says  that  the  recorded  high  speeds 
were  made  when  running  down  grade  and 
without  a  train.  The  average  regular  speed 
did  not  exceed  60  miles  an  hour  on  the  level, 
but  on  the  up-grades  the  engines  wanted  a 
lot  of  coaxing,  and,  with  a  greasy  rail  an 
assistant  engine  was  required  up  the  Wel- 
lington bank.  The  trains  consisted  of  from 
four  to  six  coaches,  and,  as  these  would  not 
exceed  10  long  tons  apiece,  the  weight  of  the 
train  was  only  about  half  as  much  more 
than  that  of  the  engine  itself. 

As  the  business  of  the  railroad  increased 
it  was  found  that  these  engines  could  not 
keep  time  with  the  heavier  trains,  and  in 
1868-70  Pearson  decided  to  rebuild  some,  if 
not  all,  of  them.  The  cylinders  were  in- 
creased to  18  in.  diameter,  and  the  boiler 
and  fire-box  were  enlarged,  giving  a  total 
heating  surface  of  1,235  sq.  rt.  The  bracket 
frames  and  journal  boxes  were  removed,  to- 
gether with  the  transverse  beam  and  equal- 
izers, the  driving  wheels  having  inside  bear- 
ings only.  The  ash  pan  tank  was  cut  out 
and  the  leveling  pipes  continued  back  to  the 
bunker  tank.  There  were  other  minor 
changes  and  additions,  and  the  engines,  as 
rebuilt,  weighed  111,428  lbs.,  of  which  41,- 
440  lbs.  rested  on  the  driving  wheels.  The 
engines  then  did  good  work  on  a  consump- 
tion of  coal  of  about  25  lbs.  per  engine  mile 
and  a  low  average  cost  of  repairs.  A  photo- 
graph of  engine  "No.  40"  in  its  altered  state 
is  reproduced  in  Fig.  3. 

In  1876  the  Bristol  &  Exeter  and  the  Great 
Western  were  amalgamated,  and  four  of 
these  engines  fit  is  presumed  the  other  four 
went  to  the  scrap  heap)  were  overhauled 
and  kept  for  express  work.  They  were  re 
numbered  2001  to  2004  and  No.  2002  is 
shown  in  Fig.  4.  It  appears  that  the  Bris- 
tol &  Exeter  allowed  their  track  to  fall  into 
bad  order  some  time  before  thft  amalgama- 
tion, so  that  when  the  Great  Western  took 
charge  of  the  road  they  found  that  extensive 
renewals  would  be  necessary,  for  the  rails 
were  of  the  bridge  pattern,  weighing  about 
68  lbs.  per  yard,  laid  on  longitudinal  sills 
14  in.  X  7  in.,  with  transome  11  ft.  apart, 
and  the  roadbed  was  poor.  But,  before  any- 
thing could  be  done,  the  up-express,  known 


as  the  "Flying  Dutchman.  '  met  with  an  ac- 
cident on  July  27.  1876.  when  going  at  full 
speed  through  the  Bourton  cutting  near 
Long  Ashton.  The  engine.  No.  2004,  left  the 
rails  Etnd  after  plowing  up  the  track  for 
some  distance  turned  over  and  was  a  com- 
plete wreck.  The  engine  driver  and  fireman 
were  killed  and  many  of  the  passengers  seri- 
ously injured.  This  accident  was  attributed, 
by  those  who  ought  to  have  known  better, 
to  the  large  wheels  and  high  center  of  grav- 
ity of  the  engine,  but  when  the  usual  Gov- 
ernment investigation  was  made.  Captain 
Tyler  reported  that  where  the  derailment 
occurred  no  less  than  six  rail  fastenings 
were  loose,  and  the  general  condition  of  the 
track  left  no  doubt  as  to  the  cause  of  the 
disaster. 

Soon  after  the  above  events  the  three  re- 
maining engines  were  again  rebuilt  with 
8-ft.  driving  wheels  and  n  pair  of  trailing 
wheels  in  place  of  the  re.tr  trucks.  The 
coal  bunkers  were  cut  off  and  6-whe^l  tend- 
ers were  added.  Fig.  5  shows  engine  No. 
2001  in  this  the  final  stage  of  Pearson's 
notable  tank  engines.  They  did  good  serv- 
ice until  1892,  when  the  7-ft.  gage  was 
abolished. 

These  engines  were  the  culmination  of 
the  large  driving  wheel  theory  in  England, 
and,  although  American  engineers  did  not 
keep  clear  of  this  fallacy,  wheels  of  exces- 
sive height  were  short  lived  in  the  United 
States,  and  our  designers  were  among  the 
first,  if  not  the  first,  to  introduce  fast'  en- 
gines with  small  driving  wheels  and  high 
tractive  effort,  recognizing  the  desirability 
of  large  steam  ports  with  a  quick  acting 
valve  and  a  free  exhau.st. 

Nearly  all  the  interesting  features  of 
Pearson's  engines  are  now  obsolete  and  will 
never  be  revived ;  there  is,  however,  one 
part  of  the  design  that  might  be  worth  re- 
peating, namely,  the  forward  and  rear 
trucks;  for  engineers  who  have  traveled  on 
these  locomotives  agree  in  saying  that  they 
were  really  delightful  to  ride  on,  being  re- 
markably steady  even  at  the  highest  speeds, 
and,  in  fact,  the  enginemen  used  to  say  that 
the  faster  they  went  the  easier  they  seemed 
to  ride.  They  rounded  curves  with  ease  and 
were  light  on  the  track  as  the  weight  dis- 
tribution gave  about  four  tons  to  each 
wheel.  American  practice  is  not  without 
examples  of  this  wheel  arrangement,  for  in 
Clark  &  Colburn's  "Recent  Practice  in  the 
Locomotive  Engine,"  1860,  an  outline  of  a 
double-truck  engine  built  in  1847  at 
Springfield,  Mass.,  is  given  and  a  copy 
is  presented  in  Fig.  6,  while  Fig.  7 
represents  an  engine  built  by  Ross  Wi- 
nans  in  1849  (some  authorities  say  1843). 
This  was  the  "Carroll  of  Carrollton"  and 
was    operated    on    the    Boston    &    Worcester 


Railroad.  It  had  7  ft.  driving  wheels,  and 
steam  cylinders  were  mounted  on  the  dome, 
the  pistons  being  made  to  press  down  upon 
the  driving  boxes,  so  that  the  adhesion 
might  be  varied  between  three  tons  and  12 
tons  when  necessary. 

Of  late  years  locomotives  with  a  pair  of 
trailing  wheels  have  come  into  tise,  and  for 
express  worlt  the  Atlantic  or  4-4-2  type  of 
engine  has  been  found  satisfactory;  but  in 
some  cases  with  a  heavy  fire-box  the  single 
pair  of  trailing  wheels  carries  more  weight 
than  the  leading  truck,  so  that  on  entering 
a  curve  the  front  end  of  the  engine,  car- 
ried on  the  four-wheeled  truck,  readily  con- 
forms to  the  new  direction,  but  the  heavy 
sluggish  rear  end  on  a  single  pair  of  wheels 
does  so  in  a  lesser  degree,  and,  consequent- 
ly, at  high  speeds  some  severe  lateral  and 
vertical  movements  take  place,  and  the  dis- 
turbing effect  on  the  track  is  great,  even  to 
the  bending  of  the  rails.  Enginemen  have 
also  complained  of  the  rough  riding  of  some 
of  these  engines. 

It  thus  appears  that  with  the  ever  in- 
creasing size  of  fire-box,  a  better  wheel  dis- 
tribution than  that  afforded  by  a  single  trail- 
ing axle  would  be  desirable,  and  Mr.  S.  M. 
Vauclain  has  recently  patented  a  design  of 
engine  with  this  object  in  view,  an  outline 
being  shown  in  Fig.  8.  As  all  the  wheels 
back  of  the  forward  truck  are  equalized  it 
should  make  an  easy  riding  engine,  and  it 
is  probable  that  a  locomotive  of  the  4-4-4 
type  will  be  with  us  at  no  distant  date.  As 
is  well  known,  a  German  engine  with  this 
wheel  arrangement  has  been  built  and  tested 
on  the  Berlin-Zossen  high  speed  line. 

The  half-tone  illustrations  accompanying 
this  article  have  been  reproduced  from  pho- 
tographs by  the  courtesy  of  the  Locomotive 
Publishing  Company,  London. 


Baldwin    Electric   Trucks. 

The  conditions  which  must  be  met  in  elec- 
tric street  or  interurban  railroad  operation 
are  in  many  ways  much  more  severe  than 
those  existing  on  steam  roads,  and  the  me- 
chanical problems  involved  in  designing  a 
satisfactory  truck  for  such  service  are  com- 
plicated and  difficult.  As  a  rule  the  track  is 
not  up  to  the  standard  of  steam  railroads, 
while  the  speeds  are  nearly  if  not  quite  as 
high.  The  car  bodies  are  lighter,  and  to 
prevent  excessive  vibration  and  rocking,  a 
sensitive,  equalized  spring  arrangement  is 
necessary.  To  round  the  sharp  curves  on 
city  streets,  a  short  wheel  base  must  be 
used,  and  every  member  of  the  truck  frame 
must  be  strong  and  rigid  enough  to  resist 
the  stress  imposed  by  applying  the  motive 
power  directly  on  the  axle.  The  dead  load 
of  the  motor  suspended  on  the  truck  with- 


F^g.    1  —  High-Speed    Truck   for  tne    Illinois   Central   Traction    Company. 
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Fig.    2 — Truck  for  the   Twin   City    Rapid    iransii:  Company. 


out  the  interposition  of  springs  to  absorb 
the  shocks  produced  at  high  speed,  imposes 
another  condition  to  be  met.    Added  to  these 


frames  will  remain  parallel  at  all  times.  The 
transoms  are  10-in.  channels,  and  are  rigidly 
fastened  to  the  side  frames  by  gusset  plates 


by  the  hangers,  which  are  carried  up  inside 
the  transoms,  and  these  are  tied  together  by 
the  light  bar  used  for  a  spring  plank.  A 
cast  steel  bolster  is  used  and  double  equal- 
izer bars.  The  wheels  are  33-in.  steel  tired, 
and  the  axles  are  5\-,-va.  in  diameter  in  the 
center,  with  journals  414  in.  x  8  in. 

The  truck  built  for  the  Twin  City  Rapid 
Transit  Co..  and  shown  in  Fig.  2,  is  a  much 
lighter  truck  than  Fig.  1,  although  of  the 
same  general  design.  It  weighs  6.300  lbs., 
and  is  designed  to  carry  only  18,000  lbs.  on 
the  center  plate.  Instead  of  the  10-in.  chan- 
nel transoms,  SVz  in.  x  7  in.  angle  iron  has 
been  used,  and  correspondingly  lighter  con- 
struction has  been  used  throughout. 

In  Fig.  3  is  shown  a  light  truck  for  street 
railroad  service,  which  has  a  peculiar  spring 
arrangement  and  equalizing  system.  The 
equalizer  springs  are  in  this  case  placed 
outside  the  boxes  and  the  equalizer  bars  pass 
under  the  boxes,  being  hung  from  yokes 
which  pass  up  over  the  top  of  the 
boxes  in  front  and  back  of  the  pedes- 
tal. The  wheel  base  of  this  truck  is 
only  4  ft.,  which  necessitated  some  such  ar- 
rangement in  order  to  retain  the  advantage 


is   the   difflcult    problem   of   providing   space    over  the  top,   and  by  cutting  away   the  top    of  a  long  equalized  spring  base,  whichprevents 

any  serious  tilting  of  the  truck  when  the 
brakes  are  applied.  The  top  member  of  the 
side  frame  is  a  shallow  diamond  arch-bar,  to 
which  the  6-in.  channel  transoms  are  rigidly 


flange,  running  the  web  through  the  arch- 
bar  side  frame,  and  bolting  it  to  the  col- 
umns. The  pedestal  jaws  are  wrought  iron, 
bolted  to  the  top  bar  of  the  side  frame.    The 


for  two  motors  of  as  much  as  200  h.  p.  each, 
within  the  limits  imposed  by  a  gage  of  4 
ft.  8VL>  in.,  and  a  wheel  base  rarely  exceed- 
ing 6  ft.  8  in.  The  earlier  forms  of  electric 
trucks  were  adapted  from  the  running  gear 
used  under  horse  cars,  but  nearly  all  of  the 
recent  designs  of  high-speed  trucks  are  pat- 
terned after  steam  railroad  four-wheel  pas- 
senger trucks  in  the  arrangement  of  springs 
and  equalizers,  although  some  few  have 
adopted  pedestal  springs  without  equalizer 
bars.  In  the  Railroad  Gazette,  June  19, 
1903,  p.  432,  a  number  of  types  of  electric 
trucks  were  illustrated  and  described,  which 
represented  the  latest  developments  in  this 
branch  of  car  building.  Among  them  were 
two  designs  of  the  Baldwin  Locomotive 
Works.  Since  that  time  this  company  has 
designed  and  built  four  new  types  of  trucks 
which  differ  in  many  of  the  details  of  con- 
struction from  those  shown  last  year. 

The  truck  shown  in  Fig.  1  was  built  for 
the  Illinois  Central  Traction  Company,  to 
be  mounted  under  a  high-speed  interurban 
car.  It  is  designed  to  carry  26,250  lbs.  on 
the  center  plate,  and  weighs,  without  mo- 
tors, 11,000  Jbs.  Two  General  Electric,  73  C 
motors  are  mounted  on  it.  The  spring  sus- 
pension is  the  usual  arrangement  with  a 
double  elliptic  spring  30-in.  long  under  each 
end  of  the  bolster,  and  double  coil  equalizer 
springs  IV^,  in.  in  diameter.  The  truck 
frame  is  wrought  iron  throughout,  the  top 
member  of  the  side  frames  and  the  end 
frame  being  a  one-piece  forging  of  2  in.  x  .  _  _ 
3  in.  bar  iron.     This  insures  that  the  side    springs  rest  on  wrought  iron  bars  supported 


Fig.    3 — Truck  for  Street  Railroad   Service. 


chief  difference  between  this  truck  and  a 
standard  passenger  car  truck  for  a  steam 
road  is  the  absence  of  any  cross  bracing  un- 
der the  transoms  between  the  tie-bars,  and 
the  substitution  of  a  3-in.  x  1-in.  wrought 
iron   bar   for   the   usual   channel   or   timber 


connected  with  gusset  plates  and  by  bolts 
through  the  column  and  the  web  of  the 
channel.  Cast  steel  pedestals  of  a  peculiar 
form  are  used.  The  top  forms  a  bearing  for 
the  side  frame,  and  is  extended  out  beyond 
the  jaws,  and  dropped  down  at  the  end,  form- 


spring  planks  under  the  bolster.  The  bolster     ing  with  a  leg  cast  on  the  lower  end  of  the 

■  jaw,  a  triangular  space  in  which  the  equal- 
izer springs  are  set.  The  spring  caps  are 
cast  on  the  pedestals,  and  the  3'!i-in.  x  3»i- 
in.  angles  which  form  the  end  pieces  of  the 
frame  are  bolted  on  the  projecting  ends. 
This  truck  weighs  5,300  lbs.,  and  is  designed 
for  a  load  on  the  center  plate  of  14,000  lbs. 
The  brakes  are  outside  hung  on  account  of 
the  short  wheel  base. 

The  trucks  for  the  new  cars  of  the  Inter- 
borough  Rapid  Transit  Company,  of  New 
York,  operating  the  subway  system,  are,  per- 
haps, the  heaviest  and  most  powerful  that 
have  ever  been  built  for  electric  traction. 
One  of  them  is  shown  in  Pig.  4.  It  is  de- 
signed to  carry  25,000  lbs.  on  the  center 
plate,  and  weighs,  without  motors  and  gear 
case.  12,500  lbs.  Two  Westinghouse  motors. 
No.  86  B,  are  mounted,  one  on  each  axle. 
These  motors,  which  were  described  in  the 
Railroad  Gazette,  April  3,  1903,  are  200  h.  p. 
each,  and  can  exert  a  tractive  effort  at  the 
circumference  of  a  33-in.  wheel  of  4,150  lbs. 
at  a  speed  of  19  m.  p.  h.    The  motor  equiiv 


4_Truck  for  the  interborough  Rapid  Transit  Company,  New  York. 


34 

ment  complete  for  one  truck  weighs  about 
5,500  lbs.  The  design  of  this  truck  is  very 
similar  to  the  one  shown  in  Fig.  1,  with  the 
exception  of  the  pedestals  and  the  use  of  a 
separate  5-in.  channel  for  the  end  frame. 
The  same  form  of  trussed  side  frame  with 
a  heavy  2i^-in.  x  4-in.  top  bar  is  used,  but  the 
connection  at  the  transom  is  stiffened  by  the 
triangular  filling  pieces  inserted.  The  ped- 
estals are  wrought  iron,  securely  bolted  to 
the  side  frame,  and  the  outside  jaw  is  bent 
around,  as  shown  in  the  engraving,  to  form 
a  bearing  for  the  end  frame,  which  is  bolted 
to  it. 

All  of  these  trucks  are  machine  fitted,  and 
all  of  the  connections  between  members  of 
the  frame  are  bolted.  This  construction  in- 
sures a  rigid  truck  throughout,  and  one 
which  can  be  easily  dismantled  or  erected. 
The  same  shop  metliods  to  secure  inter- 
changeability  and  accurate  finish  are  used 
as  are  used  in  building  locomotives.  Wher- 
ever possible  the  number  of  parts  has  been 
reduced  by  combining  in  one  forging  or  cast- 
ing several  members  of  the  frame,  and  the 
result  is  a  stiff,  easy-riding  and  noiseless 
truck.  ^___ 

Bridges  on   the  Pittsburg   Extension   of  the 
Wabash. 
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The  accompanying  illustrations  show  the 
two  largest  bridges  on  the  new  line  of  the 
■Wabash  in  Pittsburg.  One  is  across  the 
Monongahela  at  Pittsburg  and  the  other  is 
across  the  Ohio  at  Mingo,  Ohio.  Both  have 
been  completed  within  the  last  two  months. 
The  Monongahela  bridge  is  the  longest  span 
cantilever  bridge  in  the  United  States,  the 
main  channel  span  being  828  ft.  It  is  double 
tracked  and  will  carry  all  the  Wabash  trains 
in  and  out  of  the  city  of  Pittsburg.  The 
bridge  over  the  Ohio  has  a  shorter  main 
channel  span,  but,  including  the  approaches, 
it  is  longer  than  the  Monongahela  bridge. 
The  main  span  is  650  ft.  long  and  90  ft.  above 
low  water.  Messrs.  Boiler  &  Hodge,  New 
York,  were  the  engineers  for  both  bridges 
and  the  American  Bridge  Company  was  the 
contractor.        

Comparative   Railroad  Statistics  for    1901. 


The  Journal  of  the  German  Kaihcay  Offi- 
cials' Association  for  May  7,  1904,  contains  a 
careful  compilation  of  figures  covering  the 
railroads  of  the  leading  countries,  and  their 
operations  during  1901.  In  the  following 
tables,  based  on  the  above,  to  which  the 
proper  figures  for  the  railroads  of  the  United 
States  have  been  added,  the  Prussian  rail- 
roads are  those  owned  by  the  government, 
and  include  those  of  Hessia,  recently  ac- 
quired; the  railroads  of  Holland  include 
only  those  owned  by  the  government;  the 
same  of  those  of  Belgium;  the  French  rail- 
roads include  only  the  main  lines.  The 
other  headings  explain  themselves. 

The  relative  density  of  railroads  in  vari- 
ous countries  is  indicated  by  the  number 
ofmilf:S  of  railroad  to  each  100  square  miles 
of  area.     The  figures  are  as  follows: 

lioKfiiim    22.       Switzerland   9.4 

Saxony   1!>.2     HollHUfl    and    Lux- 

Uaden 14  5  .iiil.iirg 9.1 

Alsacf  Lorralnff    ...lli.S     liavarla   9.01 

I.nlf <-fI    Kingdom. ..11 ..'{     France    8.8 

Girmany    10.8.")  Tnlted   StatfH 6.64 

I'nissia 10.49  Austria-Hungary..  .  5.2 

This  great  disparity  in  the  relative  den- 
sity of  railroads  looks  differently  when  the 
railroad  mileage' 1b  proportioned  to  the  num- 
ber of  inhabitants.  The  next  table  gives  the 
railroad  mileage  per  10,000  Inhabitants. 

United  states 2r,.r,2  Il.lglum    6  03 

P'rance 7-46  Wiirtemberg    5.04 

Switzerland 7.?.:'.  I  uli.-d  Kingdom...   5.28 

Baden   7.24  Aii-tria  Ilnngary..  .    4.66 

rruHslH    6-54   Holland     and     Lux- 

<;ermany    6.4         emfiuK   3.79 


m 


\   11         u> 


'H? 


m 


-i^ 


wim 


\i'y. 


)K 


Ji  NE  17,  1904. 


These  two  tables  indicate  clearly  the 
striking  characteristic  of  our  American  rail- 
roads as  compared  with  those  of  the  old 
world,  their  enormous  extent  compared  with 
our  population,  and  their  small  mileage 
compared  with  our  area.  Closely  connected 
with  this  comparison  is  Ihat  of  the  passen- 
ger and  freight  traffic  on  either  side  of  the 
Atlantic.  In  relative  extent  the  former 
falls  far  behind  the  European  figures.  The 
following  figures  indicate  the  number  of  pas- 
senger-miles per  mile  of  track: 

Helglum     678,396  France    340,371 

I'liissia 474,339  Switzerland   .  .  .  .318,398 

i^axony   462,090  Austria-Hungary. 230,773 

(icnnany   413.820  United  States...    89,721 

Holland   351,803 

The  relatively  higher  development  of  Eu- 
ropean passenger  traffic  is  also  reflected  in 
the  revenue  of  the  railroads  from  that 
source. 

I'assenger-  Per  Cent. 

lievenue-  of  Total 

Mile.  Revenue. 

United  Kingdom .f lO.O.iO  43.76 

Badou ■ .-,.060  31.14 

Belgium    .j,360  34.07 

Switzerland   ■. .5.090  45.87 

France    5,085  43.56 

Prussia 4,840  28.32 

Holland    4.416  24.04 

Germany 4.403  28.91 

Bavaria   3.375  30.11 

United   States    2.219  22.12 

Austria-Hungary     2,184  24.04 

Moreover,  the  heavy  European  passenger 
travel,  and  the  traffic  conditions,  have  made 
low  rates  possible  as  compared  with  ours. 
In  passenger  revenue  per  mile  our  railroads 
stand  near  the  foot  of  the  list;  in  revenue 
per  passenger-mile  they  stand  first. 

Revenue  in 
Cents 
Per  Pas- 
senger-Mile. 

United  States   2.013 

France    1.53 

Switzerland    1 .48 

Bavaria    1.21 

Holland    l.i'.) 

Baden    1.1  ti 

Germany   1.024 

Prussia    ,     0.986 

Austria-Hungary     0.909 

Belgium    0.767 

In  one  other  particular  passenger  traffic  in 
the  United  States  represents  a  striking  dif- 
ference from  that  abroad.  The  typical  pas- 
senger rides  a  longer  distance  than  in  other 
countries. 

Length  of 

Average 

Passenger 

Trip.  Miles. 

United  States 28.58 

Austria-Hungary    21.4 

France   19.3 

Bavaria   18.6 

Holland 18.3 

Prussia    15.5 

Germany   14.6 

Belgium'    13.8 

Switzerland   12.6 

As  regards  freight  traffic,  on  the  other 
hand,  the  figures  present  quite  a  different 
picture.  First,  in  the  matter  of  density  of 
freight  traffic,  the  railroads  of  this  country 
stand  among  the  first. 

Ton-Miles  per 
Mile  of  Track. 

Alsace-Lorraine    905,067 

Prussia   773,586 

United  States 760.414 

Germany    651.590 

Baden    ." 624.647 

Saxony .526.9.55 

Bavaria     446.336 

Austria-Hungary    441.721 

France    ....    425,873 

Holland    371,500 

The  Statistics  of  freight  revenue  do  not 
show  such  a  divergence  as  exists  in  that  of 
passenger  traffic,  though  the  American  rail- 
roads are  near  the  bottom  of  the  list.  It  is 
noticeable,  moreover,  that  the  proportion  of 
freight  revenue  to  total  revenue  is  largest 
in  their  case,  barring  only  Austria-Hungary. 

Freight 

Revenue  Per  Cent,  of 

per  Mile.  Total  Revenue 

United   Kingdom .$11,440  49.71 

Prussia     .  .  7 10.930  65.32 

Belgium    10.010  64.22 

Baden 10,080  57.05 
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Germany 9,430  63.34 

f>axony    9,350  56.27 

Bavaria 6,670  60.21 

Austria-Hungary 6,410  71.3 

F^.i-ance '. 6.374  54.58 

United  States   5,804  70  4 

Switzerland   5,452  48.85 

Holland 4,680  45.39 

The  next  table  indicates  the  well  known 
and  striking  difference  in  the  character  of 
railroad  freight  traffic  in  this  and  other 
countries,   as   regards  length  of  haul. 

Average  Haul 
-.   .         „  of  Freigtit, Miles 

United  States 251  98 

Bavaria 87  9 

France    ; si. 3 

I'russia    70.8 

Austria-Hungary    64  6 

Germany    62.4 

Holland 56.I 

Baden    4^. 

Switzerland    34.6 

The  extension  of  American  long  distance 
freight  traffic  has  gone  hand  in  hand  with  a 
policy  of  low  freight  rates.  As  regards  the 
average  receipts  per  ton-mil©  the  American 
railroads  stand  far  below  all  others,  as  the 
following  figures  show: 

Revenue  in 

Cents 

per  Ton-Mile. 

Switzerland    2.(i8 

France 1.5 

liavaria   1.46 

Austria-Hungary    1.44 

Germany   1.41 

Prussia    1.33 

Baden   1.25 

Holland    llig 

United  States 0.75 

These  figures  are,  of  course,  averages,  ana 
are  valuable  only  to  that  extend.  They  do, 
however,  suggest  the  leading  differences  be- 
tween American  railroad  traffic  and  policy 
at  home  and  abroad. 


A  Vestibuled  Stock  Car. 


The  accompanying  illustration  shows  a 
vestibule  attachment  for  stock  cars  which 
has  been  devised  by  Mr.  William  A.  Buck- 
ner,  of  Cleburne,  Texas.  It  is  simple  and  in- 
expensive, and  by  its  use  the  operation  of 
loading,  unloading  or  transferring  stock 
from  car  to  car  can  be  rapidly  and  con- 
veniently accomplished,  without  danger  to 
the  stock,  and  without  shifting  the  cars. 
The  end  posts  of  the  car,  which  are  made 
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heavier  than  usual,  are  separated  far  enough 
to  allow  the  stock  to  pass  through,  one  at  a 
time,  and  from  them  are  hinged  a  pair  of 
end  doors.  A  platform  extending  almost  the 
width  of  the  car,  and  wide  enough  to  rest  on 
the  end  sill  or  buffer  blocks  of  the  adjoining 
car,  is  hinged  to  the  end  sill,  and  when  not 
in  use  is  folded  up  against  the  end  of  the 
car.  When  it  is  desired  to  establish  con- 
nection between  adjoining  cars,  the  two  plat- 
forms are  lowered,  one  resting  on  top  of  the 
other,  and  the  end  doors  are  thrown  open 
at  right  angles  to  the  ends  of  the  cars,  the 
relation  of  the  parts  being  such  that  a  tele- 
scoping vestibule  is  formed. 

The  drawings,  which  are  merely  sketches, 
do  not  show  working  details.  In  order  that 
the  inside  doors  of  the  vestibule  will  be  held 
in  their  open  position  each  of  the  doors  is 
provided  with  a  slot  through  which  eyes  on 
the  inner  doors  project,  to  be  engaged  by 
hooks  secured  to  the  end  of  the  car.  An- 
other scheme  for  accomplishing  this  same 
object  is  shown  in  Fig.  5,  a  metallic  strip 
being  attached  horizontally  to  the  inside  of 
the  door,  and  having  its  upper  edge  cut  out 
in  such  a  way  as  to  form  a  groove  next  to 
the  side  of  the  door.  A  hook  secured  to  the 
door,  above  this  strip,  is  made  to  engage  the 
groove  on  the  adjoining  door. 

An  advantage  claimed  for  the  vestibuled 
car  is  that  it  will  expedite  loading,  particu- 
larly at  one-chute  pens.  By  setting  the  mid- 
dle car  of  a  train  of  stock  cars  opposite  the 
chute,  and  opening  the  vestibule  doors  be- 
tween all  cars,  the  stock  may  be  driven 
through  the  train  and  all  cars  filled  with 
only  one  setting.  The  use  of  a  switch  engine 
and  crew  is  thus  avoided.  Pick-up  stock 
trains,  which  leave  terminals  light  and  pick 
up  cars  of  stock  along  the  line,  would  save 
much  time  in  loading  where  there  is  more 
than  one  car  at  a  station.  Where  there  are 
10  or  15  cars  at  a  station  the  time  thus  saved 
would  often  amount  to  two  or  three  hours. 
In  case  of  a  breakdown,  or  if  for  any  reason 
it  is  necessary  to  transfer  stock  from  one 
car  to  another,  an  empty  vestibule  car  can 
be  placed  next  to  the  loaded  car,  and  the 
transfer  quickly  made  without  taking  the 
car  to  a  chute,  or  of  building  a  temporary 
chute  in  case  of  a  breakdown. 
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Fig.  2. 


Fig.  3. 
The   Buckner  Vestibuled   Stock  Car. 


Fig.  5. 
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A  Chain   Mortising   Machine. 


The  accompanying  illustration  shows  a 
chain  saw  mortise  made  by  the  New  Britain 
Machine  Company,  New  Britain.  Conn.  The 
mortise  is  cat  by  a  steel  chair,  each  link  of 
which  carries  a  cutter.  These  cutters  have 
a  cutting  speed  of  about  1.500  f.p.m.  The 
chain  is  driven  by  a  sprocket  wheel.  A  fan 
is  mounted  on  the  same  shaft  with  the 
sprocket  wheel  and  revolves  with  it,  and 
sucks  away  the  chips  which  are  brought  up 
by  the  cutters.  The  chain  is  guided  by  and 
runs  over  a  bar  which  has  a  roller  bearing 
at  its  end.  The  cutting  takes  place  at  the 
lower   end.      The    work    is  <;lamped    to    the 


does  not  show  abbreviations  for  leave  and 
arrive.  Rule  10  specifies  a  red,  h  white,  c 
green.  With  rule  12  the  pictures  are  given 
on  the  same  page.  Under  rule  14,  signal  e 
is  followed  by  two  other  whistle  signals,  for 


A  Chain    Mortising    Machine. 

table,  which  is  fed  up  by  means  of  a  foot 
lever.  The  machines  have  a  capacity  for 
cutting  mortises  from  Vi  in.  to  1  in.  wide 
and  from  1'^  in.  to  3i^  in.  deep  when  using 
light  bars.  By  using  a  heavier  bar  a  mortise 
614  in-  deep  can  be  cut.  These  machines  are 
used  by  the  Pennsylvania,  the  Canadian  Pa- 
cific, New  York  Central,  and  other  roads. 


Standard  Code  on  the  Rock  Island. 


General  Manager  H.  I.  Miller  of  the  Chi- 
cago, Rock  Island  &  Pacific  Railway  Com- 
pany, has  issued  a  new  edition  of  the  rules 
and  regulations  for  the  operating  depart- 
ment, and  the  books  are  now  being  distribut- 
ed. From  the  order  on  the  first  page  it  ap- 
pears, however,  that  the  rules  do  not  go  into 
effect  until  the  first  of  next  August. 

The  rules  are  based  on  the  latest  edition 
of  the  Standard  Code  of  the  American  Rail- 
way As-sociation.  Of  general  rules  there  are 
one  more  than  in  the  Standard  Code,  the  ad- 
ditional rule  being  one  to  require  accidents 
and  other  unusual  occurrences  to  be  prompt- 
ly reported  by  telegraph.  The  definitions 
under  block  signaling  and  interlocking  fol- 
low immediately  after  the  other  definitions. 
Rule  2  is  in  the  standard  form,  but  the  form 
of  watch  certificate  does  not  appear  in  the 
book.  Under  rule  3,  paragraphs  a,  b  and  c 
give  directions  about  getting  standard  time 
when  a  standard  clock  cannot  be  reached, 
and  require  conductors  and  enginemen  to 
compare  time  with  each  other,  as  of  old. 
For  rule  4  form  B  is  used.  Rule  6  prescribes 
D,  N,  DN,  to  indicate  telegraph  offices,  but 


Bearing  in  End 
of  Bar 


Details  of  Chain  Saw  Mortiser. 

flagmen  on  branch  or  auxiliary  lines.  These 
are,  from  the  west  or  south,  four  long  and 
one  short;  from  the  east  or  north,  five  long 
and  two  short.  The  rest  of  the  whistle  sig- 
nals, therefore,  have  letters  different  from 
those  in  the  Standard  Code,  and  after  the 
station  signal  two  others  are  added.  The 
first  (q),  consisting  of  two  short  and  three 
fchort  sounds,  is  to  call  the  attention  of  con- 
ductor and  brakemen  to  a  19  train-order  sig- 
nal. (The  order  is,  presumably,  to  be  taken 
without  stopping  the  train.)  The  next  sig- 
nal, one  long  and  one  short,  is  to  warn  a 
train  on  another  track  that  it  is  too  close  to 
the  train  ahead  of  it. 

Rule  18  has  a  supplementary  paragraph 
requiring  a  white  light  on  the  top  of  the 
tender  when  an  engine  is  backing  at  night. 
Rule  19  has  supplementary  paragraphs  re- 
quiring additional  markers  on  both  passen- 
ger and  freight  trains,  and  indicators  in  ca- 
booses. Rule  23,  clause  a,  forbids  taking  off 
markers  too  soon.  Rule  32,  clause  a,  for- 
bids sounding  whistles  near  passenger 
trains. 

Rule  83  (a)  tells  of  train  registers  and 
their  use;  rule  88  (a)  authorizes  extra 
trains  in  the  superior  direction  to  hold  the 
main  track.  Rule  90  (a)  regulates  the  meet- 
ing of  trains  on  sidings  which  are  used  in 
both  directions.  Rule  97  (a)  reads:  "Yard 
limits  will  he  indicated  by  yard-limit  boards. 
Within  these  limits  yard  engines  may  oc- 
cupy main  tracks,  protecting  themselves 
against  overdue  trains.  Extra  trains  must 
protect  themselves  within  yard  limits."  Rule 
99  reads:  "When  a  train  stops  or  is  delayed 
under    circumstances    in    which    it    may    be 


overtaken  by  another  train,  the  flagman 
must  go  back  immediately  with  stop  signals 
to  a  point  where  he  can  have  an  unobstruct- 
ed view  of  an  approaching  train  for  at  least 
one  mile,  and  as  much  further  as  is  neces- 
sary to  insure  full  protection.  He  must  at 
once  place  one  torpedo  on  the  rail  on  the 
engineman's  side,  and  will  remain  until  re- 
called. When  recalled  he  may  return  after 
placing  a  second  torpedo  on  the  rail  60  ft. 
from  the  first  one.  If  an  approaching  train 
is  in  sight  or  if  a  passenger  train  is  due 
within  ten  minutes  he  must  remain  until  it 
has  been  stopped.  The  front  of  the  train 
must  be  protected  in  the  same  way  when 
necessary  by  the  fireman." 

Rule  104  (a)  requires  enginemen  after 
having  backed  into  a  siding  to  see  that  the 
switch  is  properly  set.  Rule  106  is  in  full- 
face  type. 

Immediately  following  rule  106  are  rules 
151-153,  requiring  trains  on  double  track  to 
keep  to  the  right;  requiring  protection  l)y 
flag  when  crossing  over;  requiring  caution 
where  a  train  is  receiving  or  discharging 
passengers  at  a  station  [not  elsewhere]  and 
requiring  enginemen  to  watch  for  trains 
which  are  running  too  close  together  and 
call  their  attention  to  the  fact. 

Rule  207  (a)  requires  the  initials  of  for- 
eign locomotives  to  be  usod  in  train  orders. 
Rule  210  (a)  requires  conductors  to  show- 
train  orders  to  flagmen,  baggage  men,  brake- 
men  and  porters;  and  enginemen  to  show  or- 
ders to  the  firemen  and  the  head  brakeman; 
and  these  subordinates  are  required  to  read 
and  bear  them  in  mind. 

Rule  211  (a)  forbids  the  use  of  "19"  or- 
ders to  restrict  right  or  superiority.  Rule 
212  (a)  defines  the  meaning  of' the  signal  X. 
Rule  216  (a)  prescribes  the  method  of  de- 
livery of  orders  to  persons  in  charge  of  work 
requiring  the  use  of  track  in  yards.  For 
rule  221,  form  A  is  used.  The  fixed  signal 
is  used  to  enforce  the  time  interval  between 
trains.  Rule  223  has  no  abbreviation  for 
the  word  complete,  and  does  not  contain 
S.  D.  (for  stop  displayed);  the  X  response  is 
not  to  be  given  until  the  train  order  signal 
has  been  displayed. 

In  the  examples  under  the  forms  of  train 
orders,  towns  along  the  line  of  the  road  are 
used  instead  of  the  Oriental  names  given  in 
the  Standard  Code.  Form  D  does  not  ap- 
pear. Under  form  E  there  is  a  fourth  exam- 
ple under  which  what  is  practically  a  sched- 
ule is  made  by  saying  that  the  train  will 
wait  at 

Topeka  until  nine  twenty,  9:20  p.  m.,   • 

Bishop  until  nine  twenty-eight,  9:28  p.  m., 
and  so  on  for  a  half-dozen  or  more  stations. 
One  double-track  form  is  given  to  provide 
for  a  movement  against  the  current  of 
traffic. ' 

The  rules  for  the  telegraph  block  system 
adhere  quite  closely  to  the  Standard  Code. 
For  rule  317  form  B  is  used,  and  for  permis- 
sive signaling  a  caution  signal  (not  a  caution 
card)  is  used.  Rule  318  is  given  in  both 
forms  A  and  B.  Rule  331  does  not  prescribe 
any  time  interval,  and  permission  to  pro- 
ceed may  be  given  either  by  a  caution  sig- 
nal or  a  caution  card.  Under  the  head  of 
interlocking,  rules  611  to  636,  inclusive  (the 
instructions  to  signalmen),  are  not  given; 
neither  are  those  for  repairmen  (681-686). 
Following  rule  669  are  four  rules  describing 
the  theory  on  which  signals  are  designed 
and  set  up.  Beginning  with  No.  701  rules, 
severely  condensed,  are  given  for  trainmas- 
ters; for  all  of  the  classes  of  employees  usu- 
ally provided  for  in  books  of  this  kind,  and 
also  for  levermen,  chief  despatchers,  train 
despatchers,  linemen,  road  foremen  of  equip- 
ment, master  mechanics,  engine  house  fore- 
men, car  inspectors,  division  engineers,  the 
signal  engineer  and  captains  of  police. 
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to  fewer  ties,  must  surely  be  compensated  on 
curves  by  rail  braces  or  by  tie  plates  de- 
signed to  hold. 


RAIL  AUTO-CARS. 


TIE  SPACING  AND  RAIL   BRACES. 


In  Mr.  von  Schrenk's  study  of  tie  shapes 
and  tie  spacing,  in  another  column,  he  as- 
sumes that  the  heavier  rail  sections,  being 
stronger  as  beams,  may  be  supported  with 
the  sartie  safety  on  fewer  ties  to  the  rail  than 
are  needed  for  the  lighter  sections.  This  is 
one  of  those  things  which  ought  to  be  but 
are  not  always  true.  On  one  road  more  than 
thirty  100-lb.  Carnegie  rails,  supported  on  18 
ties,  have  broken  during  the  past  year.  One 
break  caused  a  bad  accident,  and  iu  one  other 
case  there  was  a  narrow  escape  from  a  fear- 
ful loss  of  life.  If  any  engineer  has  suc- 
ceeded in  getting  100-lb.  rail  of  as  good,  or 
anywhere  nearly  as  good,  quality  as  those 
of  lighter  weights  we  should  be  glad  to  be 
informed.  Tie  spacing,  within  reasonable 
limits,  has  little  to  do  with  the  undertaking 
to  get  an  unyielding  support  for  the  wheels. 
Careful  observation  of  the  movement  of 
heavy  wheel  loads  on  rails  from  80  lb.  to 
100  lb.  shows  no  noticeable  flexure  between 
the  tie  supports.  It  often  shows  pronounced 
waves  of  depression,  usually  at  the  joints, 
but  it  not  unfrequently  happens  that,  with 
joint  ties  well  tamped  and  with  6-bolt  angle- 
bars  bolted  tight,  the  joint  ties  hold  up  and 
there  is  quite  a  uniform  bending  of  the  rail. 
The  reason  for  this  seems  to  be  that  a  heavy 
angle-bar  with  the  nuts  newly  tightened  is 
quite  a  100-per  cent,  joint,  and  that  the  three 
selected  joint  ties,  set  a  little  closer  together 
than  the  others,  can  be  made  the  high  spot  in 
the  track.  This  is  simply  confirmation  of 
the  truth  that,  with  track  in  good  order,  and 
within  resonable  limits  of  tie  spacing,  the 
measure  of  efficiency  is  the  amount  of  timber 
bearing  surface  on  the  ballast.  Mr.  von 
Schrenk  seems  not  to  have  made  this  point 
as  clear  as  it  should  be;  nevertheless,  he  ar- 
rives at  an  economical  conclusion.  He  gets, 
from  an  lli/i-in.  diameter-stick  a  tie  with  a 
10-inch  base  and  a  heart-wood  upper  surface 
of  6  in.,  which  is  a  decidedly  better  tie  than 
the  7  in.  X  9  in.  ordinarily  hewed  or  sawed 
from  the  same  sized  log.  He  also  gets  three 
boards,  a  clean  saving  from  the  ordinary 
waste.  He  should  have  pointed  out  that, 
with  ties  so  cut  with  10-in.  bases  and  laid 
17  to  the  rail,  he  may  have  somewhat  more 
bearing  surface  than  with  7-in.  x  9-in.  ties 
laid  18  to  the  rail.  This  is  a  saving  of  1-18 
of  the  cost  of  ties  and  tamping,  with  quite 
equally  good  results. 

One  consideration,  however,  in  reducing 
the  number  of  ties  under  each  rail  seems  to 
be  ignored.  The  increasing  equipment  of 
freight  cars  with  air  brakes  has  introduced 
new  track  disturbances,  and  partially 
equipped  freight  trains,  now  so  common,  in- 
tensify them.  The  weights  and  speed  have 
been  largely  and  safely  increased,  but,  when 
the  brakes  are  applied  to  these  huge  trains 
on  a  curve,  the  side  thrust  is  such  as  was 
not  known  a  dozen  years  ago.  With  the 
present  tie  spacings,  spreading  track  is  not 
unusual,  and  the  tendency  is  toward  still 
higher  freight-train  speeds  and  heavier  loads. 
Any  reduction  in  the  number  of  spikes,  due 


Many  of  the  railroads  in  this  country  have 
much  revenue  adjacent  to  their  tracks  which 
has  not  yet  been  developed.  That  is  to  say, 
additional  traffic  could  be  obtained  if  links 
were  built  between  railroad  stations  and  out- 
lying districts  which  need  improved  traveling 
facilities.  The  truth  of  this  statement  has 
been  proved  by  the  experiences  of  many 
through  steam  roads  which  have  been  bene- 
fited by  interurban  electric  roads  which  act 
as  feeders.  In  the  early  days  of  interurban 
electric  competition,  the  steam  roads  sought 
to  win  back  local  traffic  by  cutting  rates,  but 
this  procedure  was  soon  found  to  be  ineffec- 
tive. Most  steam  road  managers  now  realize, 
or  should  realize,  that  the  most  attractive 
features  of  the  electric  road  are  frequent 
service,  high  speed  and  accessibility  to  the 
passenger,  and  unless  the  steam  road  can 
offer  these  same  advantages,  the  bulk  of  lo- 
cal traffic  will  continue  to  go  to  the  inter- 
urban roads  which  use  electric  motor  cars. 
The  only  hope  for  purely  local  steam  roads 
is  in  electrification.  Steam  roads  doing  main- 
ly through  business  have  nothing  to  fear 
from  local  electric  roads  for  the  reasons  be- 
fore mentioned. 

A  good  many  attempts  have  been  made  by 
steam  roads  to  duplicate  the  service  of  elec- 
tric roads  without  the  necessity  of  a  large 
investment  in  electrical  apparatus,  overhead 
or  third-rail  construction,  motor  cars,  etc. 
New  and  powerful  steam  locomotives  have 
been  tried  and  found  wanting,  as  for  example, 
on  the  Great  Eastern  of  England.  On  a 
great  many  roads,  especially  in  the  western 
part  of  this  country,  there  are  branch  lines 
on  which  passenger  trains  cannot  be  oper- 
ated with  profit.  The  high  wages  now  paid 
enginemen  and  trainmen  and  the  necessity 
of  employing  two  enginemen  and  two  or 
three  trainmen  even  on  a  short  train,  makes 
the  service  too  expensive.  The  alternative  of 
the  railroads  has  been  either  to  take  off  the 
service  entirely  or  to  run  a  mixed  service 
and  the  result  is  that  the  communities  are 
grumbling  and  asking  for  electric  roads. 

With  the  above  considerations  in  view  it 
is  quite  evident  that  there  is  a  field  for  a  rail 
auto-car  built  on  the  principle  of  an  automo- 
bile and  run  by  steam  or  gasolene.  The  term 
'auto-car"  is  used  to  designate  cars  which 
generate  their  own  power,  from  motor  cars, 
which  get  power  from  overhead  or  third  rail 
conductors.  From  an  operating  point  of 
view  the  use  of  such  cars  would  solve  many 
troublesome  problems,  but  so  far,  difficulties 
have  been  met  in  designing  a  car  suitable  for 
the  service  required.  Auto-cars  will  prob- 
ably never  be  designed  which  will  be  capable 
of  competing  with  the  electric  interurban 
car,  for  at  least  250  horse-power  per  car  is  re- 
quired in  order  to  get  high  acceleration  and 
speed  and  at  the  same  time  have  a  little  re- 
serve power  for  climbing  grades.  In  fact, 
most  interurban  electric  cars  have  300  horse- 
power or  more  in  electric  motors,  and  some 
have  as  high  as  600  horse-power.  The  auto- 
cars so  far  designed  have  not  had  motors  ex- 
ceeding 100  horse-power.  The  North  Eastern 
auto-car,  which  was  described  in  the  Rail- 
road Gazette,  April  29,  last,  has  an  80  horse- 


power petrol  motor  driving  a  dynamo.  The 
current  thus  generated  is  used  in  motors  on 
the  trucks.  The  petrol  motor  and  dynamo 
take  up  about  one-fifth  the  total  length  of  the 
car  and  nearly  all  the  width  of  the  car,  so 
that  a  larger  motor  could  not  well  be  used. 
If  steam  is  used  as  motive  power,  the  space 
occupied  by  the  boiler  and  coal  and  water  is 
large.  Steam  cars  are  used  by  the  Great 
Western,  London  &  South  Western,  Taffi  Vale 
and  other  foreign  roads.  They  have  also 
been  tried  in  this  country.  Tests  on  the  Lon- 
don &  South  Western  car,  which  seats  46 
passengers,  show  that  the  maximum  speed 
of  251/L'  miles  an  hour  is  reached  55  seconds 
after  starting. 

It  is  quite  possible  that  the  development  of 
the  automobile  will  point  the  way  to  a  rail 
auto-car  which  will  work  smoothly  and  eco- 
nomically at  moderate  speed.  High  speed 
and  acceleration  such  as  is  possible  by  elec- 
tric motor  cars  will  undoubtedly  never  be 
possible  with  auto-cars.  But  there  is  a  field 
for  the  auto-car  even  in  its  present  state  of 
perfection.  There  are  many  places  where 
there  are  good-sized  communities  10  or  15 
miles  from  the  nearest  station  of  a  steam 
road.  It  is  this  sort  of  revenue  adjacent  to 
the  tracks  that  was  referred  to  in  the  open- 
ing sentence  of  this  article.  By  building 
short  branch  lines  of  light  construction 
into  such  communities  and  running  auto-cars 
at  intervals  to  connect  with  main  line  trains 
enough  traffic  could  no  doubt  be  obtained 
to  pay  for  the  investment.  In  such  cases  the 
auto-car  would  take  the  place  of  the  farmer's 
horse   and    wagon. 


THE    VALUE    OF     HEATING     SURFACE 

Mention  has  already  been  made  in  these 
columns  of  the  desirability  of  making  tests 
to  determine  the  rate  of  evaporation  in  the 
fire-box  and  tubes  of  a  locomotive  boiler.  Few 
tests  of  this  sort  have  been  made,  and  those 
carried  out  by  M.  Petiet,  in  1865,  are  the 
most  complete.  But  the  apparatus  which  he 
used  and  the  conditions  under  which  the 
tests  were  made  make  his  results  of  little 
value  to-day.  Of  late  years  the  necessity  for 
accurate  data  on  the  subject  has  been  particu- 
larly urgent,  and  it  has  been  suggested  that 
a  sectional  boiler  be  Ijuilt  so  that  the  num- 
ber and  length  of  flues  and  the  grate  area, 
f'tc,  can  be  varied  and  the  rate  of  evapora- 
tion under  each  condition  accurately  meas- 
ured. This  process  would,  of  course,  give 
the  desired  results,  but  the  apparatus  would 
be  costly  and  the  large  number  of  variables 
to  be  considered  would  increase  the  liability 
of  error  in  the  measurements. 

In  another  column  Mr.  Lawford  H.  Fry 
suggests  a  method  of  making  such  tests  on 
existing  boilers  by  measuring  only  the  qual- 
ify of  the  fuel,  the  amount  of  the  products 
01  combustion,  and  the  fall  in  temperature 
a;  intervals  between  the  fire  and  the  smoke- 
box.  His  analysis  is  based  on  fundamental 
principles  and  gives  a  scientific  basis  for 
making  comparisons.  The  only  difficult  ob- 
servation to  make  is  the  temperature  of  the 
gases  in  a  tube  at  different  points  in  its 
length.  But  this  can  be  obtained  by  means 
of  a  thermal-electric  joint  on  the  end  of  a 
long  pipe,  which  slips  through  a  stuffing-box 
in  the  front  of  the  smoke-box.  This  pipe 
need  not  be  larger  in  diameter  than  about 
Vi  in.  and  the  wires  from  the  thermal-elec- 
tric joint  could  pass  through  the  pipe,  thus 
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protecting  them  from  the  hot  gases.  Gradu- 
ations on  the  outside  of  the  pipe  at  predeter- 
mined points  would  indicate  the  exact  posi- 
tion of  the  thermal  joint  in  the  boiler  tube. 
The  thermal-electric  joint  and  connections  is 
similar  in  every  respect  to  the  Le  Chatelier 
pyrometer,  -which  is  used  in  measuring  high 
temperatures.  The  apparatus  can  be  accur- 
ately calibrated  and  the  temperature  reading 
can  be  got  with  great  accuracy.  Of  course, 
the  presence  of  the  pyrometer  in  the  boiler 
tube  would  tend  to  obstruct  the  passage  of 
the  gases,  but  if  made  small,  as  suggested, 
the  error  on  that  account  would  no  doubt  be 
small    enough   to    be   disregarded. 

The  final  equation  deduced  by  Mr.  Fry, 
giving  the  total  evaporation  of  a  boiler,  in- 
volves only  the  grate-area  and  the  heating 
surface.  His  analysis  is  based  on  the  funda- 
mental consideration  that  the  heat  is  trans- 
ferred from  the  grate  to  the  water  by  direct 
radiation  from  the  fire  and  by  the  products 
of  combustion.  The  heat  given  off  by  direct 
radiation  must  be  absorbed  by  the  fire-box 
surface  and  the  tube  ends  immediately  adja- 
cent to  the  fire-box.  A  part  of  the  heat  car- 
ried by  the  gases  is,  of  course,  given  up  to 
the  fire-box  sheets,  but  the  greater  portion 
passes  on  into  the  tubes.  With  a  grate  of 
given  area  producing  a  known  quantity  of 
heat  per  hour,  it  is  possible  to  determine  the 
proportion  of  radiated  heat,  which  is  all  ab- 
sorbed by  the  boiler.  The  amount  of  gas- 
carried  heat  absorbed  depends  on  the  extent 
of  heating  surface  over  which  the  gases  pass. 
An  interesting  fact  developed  is,  that  in  sub- 
stituting good  coal  for  medium  coal,  the  in- 
crease in  evaporation  is  due  chiefly  to  the 
increase  in  the  amount  of  radiated  heat;  for 
example,  by  using  coal  of  15,000  B.  T.  U. 
per  pound  instead  of  coal  of  13,000  B.  T.  U., 
the  total  evaporation  is  increased  about  35.6 
per  cent.,  while  the  actual  heat  at  the  grate 
is  only  increased  26.8  per  cent.  This  may  ex- 
plain why  some  English  locomotives  give 
such  high  evaporative  performances.  Good 
Welsh  coal  frequently  contains  15,000  B.  T. 
U.  per  pound,  whereas  many  American  loco- 
motives use  coal  having  but  8,000  or  10,000 
B.  T.  U.  per  pound. 


WATER  SOFTENING 


Union  Pacific  Railroad,  with  36  stations  in 
operation  or  under  way,  the  total  capacity  of 
which  will  be  3,000,000  gals,  daily,  and  the 
presentation  in  another  column  of  the  eco- 
nomical results  which  have  attended  an  im- 
proved quality  of  water  supply,  together  with 
■  the  expense  for  the  operation  of  tlie  soften* 
ers,  furnishes  a  valuable  and  interesting 
contribution  to  the  rather  meager  data  on 
this  comparatively  new  question  in  Ameri- 
can railroad  practice.  As  the  paper  states, 
the  limited  period  for  which  comparative  sta- 
tistics are  available  at  this  time  prevents 
their  showing  full  value  on  many  points,  on 
some  of  which  it  will  take  considerable  time, 
years  perhaps,  to  realize  fully  the  extent  of 
the  benefits  derived;  but  of  the  figures  given, 
the  increase  in  average  monthly  engine  mile- 
age of  27  per  cent,  and  the  decrease  in  re- 
pairs to  locomotives  per  engine  mile  of  34 
per  cent.,  are  impressive.  Washing  out  has 
been  reduced  50  per  cent,  on  all  locomotives, 
with  the  exception  of  those  engaged  in  one 
particular  class  of  passenger  service.  The 
flue  mileage  of  freight  locomotives  has  been 
increased  150  to  200  per  cent.,  and  of  pas- 
senger locomotives  400  per  cent.,  while  the 
effectiveness  of  each  pound  of  coal  put  into 
the  fire-box  has  been  enhanced  7%  per  cent. 
On  the  Union  Pacific,  for  the  four  years'  end- 
ing June  30,  1902,  the  expense  for  repairs 
and  renewals  of  locomotives  was  10.19  per 
cent,  of  the  total  operating  expense,  while 
fuel  for  locomotives  was  10.8  per  cent.,  and 
the  expense  for  engine  and  roundhouse  men 
was  10.1  per  cent.,  these  three  being  the 
largest  single  items  in  the  expense  account. 
As  each  of  these  is  directly  and  appreciably 
affected  by  the  use  of  better  water,  the  eco- 
nomic infliience  which  a  judicious  and  ade- 
quate use  of  treating  plants  exerts  on  tot.xl 
operating  expense  is  obvious.  Chief  En- 
gineer Berry,  of  the  Union  Pacific,  in  a  state- 
ment made  last  fall  regarding  water  soften- 
ing on  his  road*  said  that  the  saving  in  boiler 
repairs  alone  warrants  the  outlay  made  for 
softeners;  and  after  stating  the  cost  of 
chemicals  per  100  lbs.  of  incrustiug  solids  re- 
moved he  said:  "Even  though  this  figure 
were  doubled,  it  would  still  be  an  economy, 
as  any  experienced  man  knows  that  100  lbs. 
of  scale  cannot  be  removed  from  boilers  for 
any  such  figure." 


In  referring  to  the  losses  from  bad  feed 
water  for  locomotive  boilers,  in  the  excellent 
paper  on  "The  Loose  Ends  in  the  Motive 
Power  Department,"  a  liberal  extract  from 
which  was  printed  in  the.se  columns  two 
weeks  ago,  the  author  says  that  a  system  of 
reservoirs  to  hold  rain  water,  where  good 
water  cannot  be  obtained,  is  the  only  sure 
remedy.  A  few  yeirs  ago  this  statement 
would  probably  have  been  accepted  unre- 
servedly; for  although  American  roads  exc.?l 
in  many  ways,  the  question  of  chemically 
treating  the  feed  water  before  it  goes  into  the 
tank  has  remained  in  the  background  until 
the  last  few  years.  In  Europe,  water  soft- 
eners have  been  a  well-recognized  factor  in 
railroad  economy  for  a  long  period,  and  in 
this  country  they  are  coming  to  be  recog- 
nized as  an  operating  necessity  by  roads  hav^ 
ing  bad  boiler  water  to  contend  with.  Their 
use  offers  a  remedy,  equally,  if  not  more, 
sure,  and  in  many  respects  more  practical 
and  satisfactory  than  the  one  suggested 
above.  By  far  the  largest  user  of  water  soft- 
ening   plant.s    in    the   United    States    is    the 


MACHINE  SHOP  BELTING. 


One  effect  of  electric  driving  in  railroad 
machine  shops  has  been  a  reduction  in  the 
amount  of  belting  used.  Nevertheless,  the 
amount  still  used  in  a  majority  of  modern 
shops  is  sufficient  to  affect  the  efficiency  and 
the  cost  of  operation,  maintenance  and  re- 
pairs. A  study  of  the  belting  system  even  in 
a  new  shop  often  shows  where  economies 
can  be  effected.  When  experts  are  called  in 
to  organize  and  systematize  an  existing  shop, 
it  is  usual  for  them  to  ask  for  an  invoice  of 
all  belting  and  for  records  showing  the  cost 
of  maintenance,  repairs  and  renewals.  By 
properly  classifying  and  tabulating  these  fig- 
ures the  high  spots  can  be  found  and  an  ef- 
fort made  to  get  few  interruptions  to  opera- 
tion on  account  of  failing  belts.  Where  old 
belted  tools  using  high-speed  tool  steel  are 
used  and  are  worked  to  the  limit  of  their 
strength,  unless  it  has  been  possible  to  in- 
crease the  belt  capacity^ — and  this  in  many 
cases,  probably  a  majority,  is  impracticable 
— the  belts  are  overloaded  and  frequent  in- 


terruptions occur.  The  time  lost  by  a  ma- 
chine while  waiting  for  belt  repairs  or  re- 
newals may  be  sufficient  to  more  than  offset 
the  increased  work  obtained  from  heavier 
cuts  and  feeds. 

Mr.  F.  W.  Taylor  in  his  well-known  experi- 
ments on  belting,  found  that  the  total  life  of 
belting,  cost  of  maintenance  and  repairs  and 
the  interruptions  to  operation  are  dependent 
chiefly  upon  the  total  load  to  which  the  belts 
are  subjected,  more  than  upon  any  other  con- 
dition. By  total  load  is  meant  the'  total 
stress  per  inch  of  width,  or  square  inch  of 
section,  on  the  tight  side  while,  in  motion. 
He  found  that  the  average  cost  per  double 
belt  per  year  of  service,  including  the  origi- 
nal cost  and  cost  of  maintenance  and  repairs, 
was  $6.72  when  the  belt  is  used  under  the 
ordinary  rules  of  belting,  viz..  Ill  lbs.  total 
load  per  inch  of  width.  Also  the  annual  cost 
of  maintenance,  repairs  and  renewals  aver- 
ages per  year  about  37  per  cent,  of  the  origi- 
nal cost  of  the  belt. 

Other  conditions  named  as  chiefly  affecting 
the  durability  of  belts  are  (1)  whether 
spliced,  or  fastened  with  lacing  or  some  of 
the  patent  devices,  (2)  whether  they  are 
properly  greased  and  kept  clean  and  free 
from  machine  oil,  and  (3)  the  speed  at  which 
they  run.  The  following  table  gives  some  re- 
cent experiments  with  new  leather  belting  to 
determine  its  strength,  and  also  the  strength 
of  different  sorts  of  joints.  The  flgures  are 
per  square  inch  of  cross-section. 

Per 

Lbs.        cent. 

To  tear  new  double  leather  belt.  ..  .   6,400  100 

To  tear  tlie  same  belt  at  -j-in.  splice.   5,680  90 

To    tear    the    same    belt    at    riveted 

splice '. 3.800  60 

To    tear    out    (patent)     spiral    steel- 
wire  joint  with   rawhide   hinge...   2,700  42 

To  tear  out  brass  wire  lacing 2,440  38 

To  tear  out  ordinary  rawhide  lacing.  2,250  35 

To  tear  out   brass   studs 1,920  30 

The  rule  of  the  Buckeye  Engine  Com- 
pany for  working  tension  of  belt  is      275 
F.  \V.  Taylor's  rule,  based  on  a  mini- 
mum of  interruption  to  operation.       200    to  225 

The  range  covered  by  these  tests  was  lim- 
ited and  they  cannot  therefore  be  regarded 
as  complete,  nevertheless  the  results  are  in- 
teresting and  useful.  Ordinarily,  a  properly 
scarfed  and  cemented  joint  is  considered  as 
effective  as  any  other  part  of  the  belt.  In 
these  tests  this  joint  showed  an  eflSciencv  of 
90  per  cent.,  and  was  50  per  cent,  stronger 
than  the  next  best  joint.  The  efficiency  of 
the  best  laced  or  wire  joint  (spiral  steel  wire 
with  rawhide  hinge)  was  42  per  cent.  Brass 
studs  were  the  poorest  joints,  showing  an 
efficiency  of  only  30  per  cent. 

Mr.  Taylor  recommended,  for  maximum 
economy,  a  belt  speed  of  from  4,000  to  4,500 
f.  p.  m.  and  an  average  total  load  for  double 
belting  of  65  to  73  lbs.  per  inch  of  width,  or 
200  to  225  lbs.  per  square  inch  of  cross-sec- 
tion. This  load  corresponds  to  an  effective 
pulling  power  of  30  lbs.  per  inch  of  width. 
He  found  that  belts  yielding  the  most  econ- 
omical results  were  under  a  total  load  of  54 
lbs.  per  inch  of  width,  and  an  effective  pull 
of  26  lbs.  per  inch  of  width,  under  which  con- 
ditions the  yearly  service  cost  was  $5.70,  and 
the  average  cost  of  maintenance,  repairs  and 
renewals  was  14  per  cent,  of  the  first  cost. 
Proper  attention  to  belting,  especially  where 
the  system  is  large  and  complex,  means  in- 
creased efficiency  and  an  appreciable  reduc- 
tion in  the  cost  of  operation. 


The   New   York,  New   Haven   &   Hartford 
Railroad   Company   recently  adopted   a   new 
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timetable,  which  makea  no  provision  for 
stops  by  four  express  trains  which  hereto- 
fore have  stopped  at  the  city  of  Merideu, 
€onn.,  on  the  Boston  &  Albany  route,  be- 
tween New  York  and  the  Massachusetts 
capital.  Hence  an  outburst  of  wrath  among 
the  citizens  of  Meriden,  a  call  by  the  Presi- 
dent of  the  Meriden  Board  of  Trade  for  a 
fund  to  bring  the  New  Haven  road  to  booK 
in  the  courts,  and  repeated  appeals  to  the 
Connecticut  Railroac^  Commission  to  com- 
pel the  abolition  of  grade  crossings  in  the 
city,  the  slowing  of  trains  which  have  not 
hitherto  stopped  at  the  Meriden  station,  and 
other  plans  of  a  more  or  less  retaliatory  and 
coercive  nature.  The  anger  of  the  Meriden 
folk  is  very  likely  justified,  and  certainly, 
in  the  nature  of  human  nature,  is  the  sort  of 
thing  to  be  e.\pected,  when  a  thriving  New 
England  city  finds  itself  even  qualifiedly 
side-tracked.  But  below  the  surface  is  a 
stratum  of  rich  humor.  For  a  good  many 
years  the  Boston  &  Albany  has  been  demand- 
ing from  the  New  Haven  faster  time  on 
through  express  trains,  and  the  new  time- 
lalie  is  a  quasi  concession  to  the  demand 
But  what  the  New  Haven  really  craves  is 
the  haul  of  all  Boston-New  York  passengers 
on  its  own  route  by  the  Shore  Line  and 
Providence,  where  it  has  a  trackage  almost 
100  miles  longer  than  on  the  route  via 
Springfield  and  the  Boston  &  Albany.  And, 
but  for  the  demand  for  quick  service  by  such 
cities  as  Meriden  and  Hartford,  and  Spring- 
field, we  venture  the  guess  that  most  of  the 
through  express  trains  via  Springfield  would 
long  ago  have  lapsed  into  desuetude.  We 
can  fancy,  therefore,  the  equanimity  with 
which  the  New  Haven  company  contem- 
plates any  retarding  policy  of  a  Connecti- 
cut city  on  the  "short  haul"  route,  and  that 
its  Oriental  calm  would  burst  into  positive 
glee  if,  for  example,  the  Connecticut  Com- 
missioners should  compel  it  to  stop  at  every 
station  between  New  Haven  and  the  north- 
ern Connecticut  State  line.  When  Meriden 
openly,  and  the  railroad  corporation  covert- 
ly, approve  the  "stop"  theory  on  the  Spring- 
field route,  we  have  not  the  least  doubt  that 
the  Connecticut  Railroad  Commission  will 
prove  complaisant,  and,  in  due  season,  a  let- 
ter with  regrets  at  having  to  "yield  to  au- 
thority," pass  from  President  Mellen  to  the 
oflScial  head  of  the  esteemed  sister  corpora- 
tion. 


TRADE   CATALOGUES. 


Arthur  Koppel,  68  Broad  street.  New  York, 
issues  supplement  No.  2  to  catalogue  No.  77. 
This  supplement  illustrates  some  types  of 
Baldwin  locomotives  which  are  generally 
used  for  industrial  purposes.  An  agreement 
lias  just  been  made  between  Arthur  Koppel 
and  the  Baldwin  Locomotive  Works  so  that 
the  former  is  now  in  a  position  to  furnish 
Baldwin  locomotives  of  all  classes  and  sizes 
for  any  gage  and  for  all  kinds  of  motive 
power,  including  steam,  electricity  and  com- 
pressed air.  The  last  page  of  the  catalogue 
is  in  the  form  of  an  inquiry  sheet  which 
may  be  filled  out  if  estimates  or  specifica- 
tions are  desired. 


Marshall  d-  Huschart  Machinery  Co..  Chi- 
cago and  Cleveland,  has  issued  a  new  cata- 
logue containing  illustrations  and  descrip- 
tions which  the  preface  states  covers  only  a 
portion  of  the  various  lines  of  machine  tools 
and  kindred  devices  the  company  carries  in 
stock.  This  company  represents  30  differ- 
ent makers  of  such  machinery,  including 
many  of  the  most  prominent  in  the  country. 
The  catalogue  is  9  x  12.  has  151  pages  and  is 
printed  on  heavy  enamel  paper,  only  one  side 
of  a  !e?f  bein°:  used.  The  covers  are  board. 
Tjound  in  cloth. 
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The  Stanley  Electric  Manufacturing  Com- 
pany, Pittsfield,  Mass.,  is  sending  out  a  wall 
map  of  the  S.  K.  C.  system  for  long  distance 
transmission  in  California.  The  points  be- 
tween which  transmission  has  already  been 
installed  are  marked  on  the  map  by  means 
of  full  lines  and  those  between  which  it  is 
proposed  to  install  the  system  are  marked 
by  broken  red  lines.  The  longest  transmis- 
sion at  present  is  232  miles  from  De  Sabla 
to  Sausalito.  Ten  thousand  horse-power  is 
being  regularly  delivered  into  San  Francisco 
from  the  Electra-power  station  by  way  of 
Stockton  and  Mission,  San  Jose,  a  distance 
of  147  miles. 


The  Ingersoll-Sergeant  Drill  Company,  26 
Cortlandt  street.  New  York,  publishes  cata- 
logue No.  35  in  the  form  of  a  portfolio  show- 
ing its  standard  types  of  air  Qompressors. 
The  book  is  fully  illustrated  with  excellent 
half-tones  and  contains  tables  of  dimensions 
with  brief  footnotes  describing  the  main 
features  of  each  machine.  The  photograph 
of  the  new  works  of  the  company  at  Phillips- 
burg,  N.  J.,  is  also  shown.  These  works  are 
the  largest  of  their  kind  in  the  world.  Ilr 
lustrations  are  also  shown  of  the  new  elec- 
tric-driven air  compressor,  a  number  of 
which  have  recently  been  installed  by  the  St. 
Louis  Transit  Co.  for  a  new  system  of  stor- 
age air-brakes. 


CONTRIBUTIONS 


An      American      Memorial     to     George 
Stephenson. 

29  Great  George  Street,  [ 
Westminster,  London,  S.  W.,  June  8,  1904.   ( 
To  THE  Editor  of  The  R.vilhoad  Gazette: 

A  movement  is  now  being  made  to  estab- 
lish    an     American     memorial     to     George 
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sional  engineers  at  Westminster  ridiculed 
his  projects,  calling  them  absurd;  while  his 
evidence  was  described  as  trash  and  con- 
fusion and  he  was  called  unstintedly  an  ig- 
noramus, a  fool,  and  a  maniac.  His  Parlia- 
mentary bills  to  obtain  rights  to  build  the 
pioneer  railroad  were  ignominiously  thrown 
out  in  the  first  attempt,  and  it  is  said  that 
this  was  the  most  severe  trial  he  went 
through  in  the  whole  course  of  his  life.  It 
almost  appears  as  if  Nature  herself  was 
using  her  forces  to  prevent  the  success  of 
a  man  who  has  perhaps  contributed  more 
toward  the  material  well-being  of  more  peo- 
ple than  have  all  the  emperors,  military 
heroes,  statesmen,  and  philanthropists  from 
the  beginning  of  time. 

It  is  believed  that  the  reason  the  United 
States  has  aot  acknowledged  any  part  of 
the  gratitude  to  George  Stephenson  is  that 
no  one  so  far  has  indicated  a  way  in  which 
this  gratitude  can  find  a  suitable  outlet.  The 
creator  of  railroads  lies  in  the  little  Church 
of  Holy  Trinity,  in  the  town  of  Chesterfield, 
England.  This  Church  of  Holy  Trinity  has 
only  a  very  small,  congregation,  who  are 
either  poor,  or,  at  the  best,  of  very  mod- 
erate means,  and  although  the  vicars  of 
the  church  have  for  many  years  desired  to 
extend  the  dimensions  of  the  miserably  in- 
adequate chancel  containing  the  grave  of 
the  illustrious  railroad  engineer,  it  has  thus 
far  been  found  difficult  to  secure  the  $10,000 
required  to  effect  the  structural  alterations. 
George  Stephenson's  grave  is  simply  covered 
-with  a  plain  stone,  in  which  are  cut  the 
engineer's    initials. 

It  is  now  suggested  that  American  citi- 
zens, especially  those  associated  with  rail- 
road engineering,  might  care  to  make  the 
construction  of  this  proposed  chancel  and 
the  provision  for  a  fitting  tomb  their  especial 
work  to  repay  the  depth  of  gratitude  they 
owe  to  the  illustrious  dead.  Those  in  sym- 
pathy with  the  memorial  proposal  are  asked 
to  send  their  communications  to  the  address 
here  given. 

B.  w.  thwaite,  a.  M.  Inst.  C.  E. 


Foreign  Railroad  Notes. 


It  is  reported  that  April  30  for  the  first 
time  the  sound  of  the  blasting  explosions  at 
one  face  of  the  Simplon  Tunnel  was  heard  at 
the  other  end,  about  %  of  a  mile  distant. 
During  April  379  ft.  advance  was  made  at 
the  north  end  and  575  ft.  at  the  south  end. 


A  delegation  of  the  women  employed  on 
the  Austrian  State  railroads  last  April  asked 
the  Railroad  Minister,  amongst  other  things, 
that  the  maximum  monthly  pay  might  be  ad- 
vanced from  $22  to  $24.    How  greedy! 


George    Stephenson,    1781-1848. 

Stephenson,  the  British  engineer  and  pio- 
neer of  railroads.  Probably  every  American 
engineer  knows  of  the  heartbreaking  dif- 
ficulties that  constantly  faced  him  in  his 
railroad  work.  The  British  landlords  were 
against  him,  one  of  them  saying  that  his 
ten-miles-an-hour  locomotive  would  spread 
dismay  among  cattle  plowing  in  the  fieMs 
or  grazing  in  the  meadows,  and  the  profes- 


The  pressure  of  military  traffic  on  the 
Siberian  Railroad  has  been  such  that  the 
population  of  Siberia,  small  as  it  is,  com- 
plains that  it  cannot  obtain  its  u^ual  sup- 
ply of  the  goods  which  it  imports  from 
European  Russia,  and  especially  sugar  is 
lacking.  In  consequence  it  has  been  ordered 
that  such  merchandise  be  forwarded  first 
to  the  Siberian  border,  and  there  stored  till 
opportunity  is  found  to  send  it  to  its  destina- 
tion. 

The  Prussian  State  Railroads  are  in  the 
market  for  516  passenger  cars,  120  baggage 
cars  and  3,188  freight  cars,  to  be  delivered 
by  the  end  of  next  March.  Only  works  which 
have  built  cars  for  these  railroads  are  per- 
mitted to  bid. 


A  committee  has  been  formed  in  Buda- 
iiest  to  collect  money  for  the  relief  of  the 
families  of  railroad  employes  imprisoned  or 
discharged  in  consequence  of  the  late  strike. 
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Four-Cylinder    Balanced  Compound  for  the 
Prussian    State    Railways. 


The  locomotive  exhibited  by  the  Hanno- 
versche  Maschinenbau  Aktien-Gesellschaft 
of  Linden-vor-Hanover  at  the  St.  Louis  expo- 
sition is  shown  herewith.  The  Prussian 
State  Railways  have  29  of  this  type  in  use 
or  building,  19  having  been  ordered  this 
year.  The  engine  is  the  four-cylinder  bal- 
anced compound  Atlantic  type  with  von  Bor- 
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ance  each  other  almost  perfectly  as  will  be 
seen  by  the  following  table: 

II.  P.  L.  P. 

Piston,   lbs 78  156 

Piston  rod.  lbs 67  108 

Cross-head,    lbs 152  152 

Main  rod,   lbs 244  182 

Total 541  598 

This  arrangement  of  cylinders  is  the  same 
as  that  employed  by  Mr.  Vauclain  for  the 
Baldwin   four-cylinder  balanced  compounds. 

The  valves  of  the  high-pressure  cylinders 
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weight  on  the  trailing  wheels  is  26,630  lbs. 
The  working  steam  pressure  is  200  lbs.  The 
total  heating  surface  in  the  boiler  is  2,013 
sq.  ft.  divided  up  as  follows:  Tubes,  1,632 
sq.  ft.;  fire-box,  108  sq.  ft.;  superheater,  279 
sq.  ft.  The  grate  area  is  29  sq.  ft.  The 
maximum  tractive  effort  is  16,083  lbs.,  which 
is  calculated  by  the  following  formula: 

■6  D  i  u 

in  which   (di)   is  the  diameter  of  the  high- 


Four-Cylinder    Balanced   Compound    Locomotive — Prussian    State    Railways. 


ries  simplified  valve-gear  and  a  Pielock 
superheater.  The  four  cylinders  are  set  in 
a  line  across  the  engine  on  the  center  line 
of  the  leading  truck.  The  two  high-pressure 
cylinders  are  between  the  frames  and  the 
two  low-pressure  cylinders  are  outside  the 
frames.  Each  pair  of  high  and  low-pressure 
cylinders  is  cast  in  one  pie:e  with  their  cor- 
responding steam  chests.    The  two  groups  of 


are  the  piston  type  with  inside  admission, 
and  the  valves  of  the  low-pressure  cylinders 
:tie  the  balanced  Trick  type.  Both  valves 
on  one  side  of  the  engine  are  driven  by  a 
single  gearing.  The  two  valves  are  con- 
'trolled  by  a  single  link  which  receives  its 
motion  from  one  eccentric,  but  the  stem  of 
each  valve  is  coupled  to  a  lever  which  re- 
ceives its  motion  from  the  crosshead  of 
the  corresponding  piston.  The  link  move- 
ment is  transmitted  to  the  outside  valve  by 
a  rod  with  levers  of  different  lengths  so  pro- 


pressure  cylinder  in  inches,  (d,)  is  the  diam- 
eter of  the  low-pressure  cylinder  in  inches, 
(1)  is  the  stroke  in  inches,  (p)  is  the  boiler 
pressure  in  lbs.  per  sq.  in.,  and  (D)  is  the 
diameter  of  the  drivers  in  inches. 

The  Pielock  superheater  with  which  the 
engine  is  fitted  is  built  into  the  shell  of  the 
boiler  so  as  to  use  the  heating  surface  of 
the  boiler  tubes  for  superheating  the  steam. 
It  is  far  enough  from  the  fire-box  so  that  the 
tubes  cannot  be  overheated.  The  main  part 
of  the   superheater  consists   of  a   box,   into 


Pielock    Superheater. 

cylinders  are  bolted  together  and  carry  the 
smoke-box.  They  rest  on  the  frames,  which 
are  the  bar  type  at  the  front  of  the  engine 
and  the  usual  plate  form  at  the  rear.  The 
four  pistons  all  drive  on  the  forward  axle. 
The  cranks  of  the  high-pressure  and  low- 
pressure  cylinders  on  the  same  side  of  the 
engine  are  set  at  an  angle  of  180  deg.  to 
each    other.      The    reciprocating    parts    bal- 


Prussian    Four-Cylinder   Balanced   Compound. 


portioned  that  the  ratio  of  steam  admission 
is  55:30  for  low-pressure  and  high-pressure 
cylinders  in  both  forward  and  backward 
gear. 

The  cylinders  of  this  engine  are  14V,o  in. 
and  22V, e  in.  x  23%  In.,  and  the  drivers 
are  77'V,„  in.  in  diameter.  The  total  weight 
of  the  engine  in  working  order  is  132,650 
lbs.,   with   67,000   lbs.   on   the   drivers.     The 


the  ends  of  which  the  boiler  tubes  are  lightly- 
rolled.  This  box  is  divided  into  compart- 
ments, by  plates  parallel  to  the  tubes,  so  aff 
to  get  a  long  contact  of  the  steam  with  the 
heating  surface.  The  steam  passes  at  boiler 
pressure  into  the  superheater  and  through 
the  several  compartments.  A  tube  fitted 
•with  a  draincock  for  ascertaining  if  the 
superheater  is  water  tight,  passes  through 
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the  bottom  of  the  superheater  and  boiler. 
A  thermometer  on  the  dome  is  connected 
by  a  pipe  with  the  steam  chamber  of  the 
superheater.  The  scale  of  the  thermometer 
is  placed  so  that  it  can  be  read  from  the  cab. 
Before  being  shipped  to  St.  Louis,  the  loco- 
motive was  run  on  the  Hanover  Division  for 
several  days.  The  engine  hauled  trains 
weighing  300  tons  at  a  maintained  speed  of 
62  miles  per  hour  on  level  track.  On  grades 
of  1  in  200  the  speed  was  50  miles  an  hour. 


The  Value  of  Heating  Surface. 

Br    LAWFOBD    H.    FRY. 

By  a  paper*  recently  read  before  the  "West- 
ern Railroad  Club,  Mr.  H.  H.  Vaughan  has 
quickened  general  interest  in  the  question  of 
the  relative  value  of  the  various  parts  of  the 
heating  surface  in  a  locomotive.  There  is 
a  good  deal  of  talk  about  the  advisability  of 
making  a  series  of  tests  to  throw  additional 
light  on  this  important  subject.  If  tests  are 
to  be  made,  it  appears  desirable  to  make  an 
advance  investigation  of  the  ground  to  be 
covered,  starting  from  first  principles  and 
endeavoring  to  determine  the  line  of  least 
resistance  along  which  tests  can  be  made. 
In  the  present  article  a  preliminary  survey 
is  attempted  which  is  an  elaboration  of  a 
discussion  of  Mr.  Vaughan's  paper  before  the 
Western  Railroad  Club.  Further  investiga- 
tion shows  the  necessity  for  modifying  to 
some  extent  the  formula  then  developed.  In 
the  present  case  each  step  in  the  argument 
is  presented  for  criticism  and  correction  if 
necessary. 

It  has  been  suggested  that  for  purposes  of 
experiment  a  special  boiler  be  built,  so  that 
the  length  of  flues,  the  number  of  flues,  and 
the  grate  area  can  be  altered,  and  the  actual 
evaporation  measured  under  various  condi- 
tions. Probabl}-,  also,  the  method  of  intro- 
ducing the  feed  water  is  of  importance  and 
should  be  included  in  any  investigation.  A 
set  of  tests  on  these  lines  would  be  costly 
and  tedious  to  carry  out;  and  owing  to  the 
large  number  of  variables,  it  would  be  diffi- 
cult to  obtain  any  conclusive  results.  If, 
however,  on  any  existing  boiler  a  measure- 
ment is  made  of  the  change  of  temperature 
between  fire  and  smoke-box,  the  evaporation 
due  to  each  part  of  the  boiler  can  be  de- 
duced, and  by  carrying  out  such  experi- 
ments on  a  number  of  boilers  the  influences 
of  varying  conditions  could  be  seen.  In  car- 
rying out  such  tests  it  would  be  necessary 
to  observe  the  quality  of  the  fuel,  the  amount 
of  the  products  of  combustion,  and  the  fall 
of  temperature  at  intervals,  between  the  fire 
and  the  smoke-box.  The  temperature  meas- 
urements could  be  made  as  has  been  simi- 
larly done  for  stationary  boilers  by  means 
of  an  electrical  pyrometer. 

An  attempt  is  made  below  to  show  how 
such  a  series  of  tests  could  be  used  and  the 
form  which  the  results  would  probably  take. 
As  a  basis  for  the  examination.  Professor 
Goss's  test  of  the  Purdue  boiler  Is  taken. 
Information  as  to  the  conditions  of  combus- 
tion, etc.,  is  given  in  the  appendix  below. 

In  carrying  out  the  investigation  the  lead- 
ing idea  has  been  to  study  the  principles 
governing  the  production  of  the  heat  at  the 
grate  and  its  transference  to  the  water  in  the 
boiler.  The  formulae  obtained  are  probably 
applicable  to  general  conditions,  but  they  are 
offered  here  as  an  illustration  of  the  form  of 
the  results  to  be  expected  from  a  series  of 
temperature  tests,  and  are  not  recommended 
for  immediate  adoption  without  further  in- 
vestigation. 

In  the  appendix  it  is  shown  that  in  the 
case  under  consideration  the  heat  production 
and  distribution  are  as  given  in  the  follow- 

•See  Railroad  Gazette,  April  22,  1904. 


ing  table.  The  figures  given  show  the  heat 
produced  in  an  hour  by  each  square  foot  of 
grate  surface.  The  conditions  are  such  as 
may  be  ordinarily  obtained  in  locomotive 
practice.  , 

Amount 

of  Heat  Per- 

per  Sq.  Ft.  centage 

of  Grate  of  Total 

Classificalion  of  Heat.               per  Hour  Heat 

in  B.  T.  U.  Produced. 
Heat  radiated  from  grate — 

Effective  in   evaporation.  .     219.000  18.6 

Lost  by  outside  radiation.         4.000  0.3 

Total   heat   radiated....     223,000  18.9 

Heat  carried  from   grate   by  gases — 

Effective  in   evaporation.  .     546,000         46.4 
Lost  by  outside  radiation.  .       11,000  0.8 

Lost   in   smoke- box 399,000         33.9 

Total    gas-cai-ried.    heat.    9.56,000  81.1 

Total  heat  produced  at  grate 
per  square  foot  of  grate 
per  hour    1,179,000  100.0 

Heat  lost  by  ashes  and  cin- 
ders         333,000 

Total  heat  of  coal 1.. 512, 000 

In  this  table  and  in  the  following  investi- 
gation the  transfer  of  the  heat  from  grate 
to    water    is    considered    under    two    heads: 

(a)  The  heat  radiated  direct  from  the  fire. 

(b)  The  heat  carried  from  the  fire  to  the 
heating  surface  by  the  products  of  combus- 
tion. 

As  pointed  out  by  D.  K.  Clark  in  The 
Steam  Engine,  the  heat  leaves  the  flre  sur- 
face in  two  forms.  In  the  first  place  the 
glowing  coal  radiates  heat  direct  through  the 
ether  to  the  fire-box  walls,  without  affecting 
the  atmosphere  through  which  it  passes. 
In  the  second  place  the  gaseous  products  of 
combustion  being  heated  to  the  temperature 
of  the  fire,  carry  off  the  remainder  of  the 
heat,  of  which  they  give  up  a  certain  portion 
as  they  come  in  contact  with  the  surface  of 
the  fire-box  and  tubes.  Pambour,  in  his 
treatise  on  "The  Locomotive  Engine,"  pub- 
lished in  1836,  noticed  these  two  forms  of 
heat  and  pointed  out  the  distinction  to  be 
observed  between  what  he  calls  "radiative 
caloric"  and  "communicative  caloric." 

The  amount  of  heat  radiated  by  the  fire  is 
dependent  only  on  the  temperature  of  the 
fire  and  the  surrounding  fire-box.  Peclet  in- 
vestigated the  question  of  radiation,  and  his 
formula  with  a  curve  to  facilitate  its  use  is 
given  in  the  appendix.  It  will  be  seen  that 
in  the  case  here  considered  the  fire  tempera- 
ture is  1732  degrees  F.,  giving  a  radiation 
of  223,000  B.  T.  U.  per  hour  from  each  square 
foot  of  grate,  or  18.9  per  cent,  of  the  heat 
produced  at  the  grate.  This  radiated  heat 
must  be  entirely  absorbed  by  the  fire-box 
surface,  irrespective  of  the  area.  The  fire- 
box heating  surface  and  the  tube  ends  imme- 
diately adjacent  to  the  fire-box  are  the  only 
parts  exposed  to  the  action  of  the  radiated 
heat,  and  there  is  no  opportunity  for  any 
radiation  to  escape. 

Of  the  heat  carried  from  the  fire  by  the 
gases,  a  part  is  given  up  by  the  gases  as  they 
pass  over  the  surface  of  the  fire-box  and  the 
tubes,  the  remainder  being  carried  with  the 
gases  into  the  smoke-box  and  lost.  The  amount 
of  heat  absorbedby  the  heating  surface  during 
the  passage  of  the  gases  depends  on  the  ex- 
tent of  the  surface  ovel-  which  the  gases  pass, 
their  rate  of  fiow,  and  the  rate  at  which  the 
heat  is  transferred  from  the  gases  through 
the  metal  to  the  water.  The  laws  governing 
this  heat  transference  can  be  well  studied  by 
measuring  the  gas  temperature  at  a  number 
of  points  in  the  length  of  a  flue.  Such  a 
series  of  tests  not  being  immediately  avail- 
able, an  attempt  has  been  made  to  develop 
from  first  principles  a  formula  to  represent 
the  relation  between  the  beat  extracted  from 
the  gases  and  the  surface  over  which  they 


pass.  The  methods  adopted  and  the  result 
obtained  are  set  forth  in  the  appendix.  The 
formula  (4)  shows  that  with  constant  con- 
ditions of  combustion,  the  heat  absorbed  is 
dependent  only  on  the  extent  and  not  at  all 
on  the  arrangement  of  the  heating  surface. 
That  is  to  say,  long  and  short  tubes  will 
absorb  the  same  amount  of  heat,  the  amount 
of  heating  surface  and  the  volume  of  gas 
being  the  same  in  both  cases.  This  result 
was  unexpected  at  flrst,  but  it  appears  to 
have  a  reasonable  explanation.  When  two 
boilers  have  equal  heating  surfaces  and  tubes 
of  different  lengths,  the  shorter  tubes  must 
exceed  the  longer  in  number,  and  conse- 
quently offer  a  greater  area  for  the  passage 
of  the  gases.  As  the  volume  of  gas  passing 
per  hour  is  the  same  for  both  boilers,  it 
passes  more  slowly  through  the  shorter  tubes 
and  the  gases  are  in  contact  with  the  heating 
surface  the  same  length  of  time  in  both 
cases.  Though  making  an  equal  showing  as 
to  boiler  economy,  the  shorter  tubes  show  to 
advantage  when  the  locomotive  is  considered 
as  a  whole.  The  two  engines  can  be  driven 
to  the  same  power  with  less  back  pressure 
in  the  cylinders  of  that  with  the  shorter 
tubes.  The  area  of  the  tubes  is  greater,  the 
length  less,  and  the  rate  of  gas  travel  slower, 
so  that  the  resistance  to  the  passage  of  the 
gases  is  less,  and  with  the  shorter  flues  a 
smaller  smoke-box  vacuum  will  maintain  the 
same  draft. 

The  formula  (4)  may  be  used  for  calculat- 
ing the  temperature  at  any  point  along  the 
length  of  the  flues.  This  was  dene  for  a 
number  of  points  in  the  length  of  the  Purdue 
boiler  under  the  assumed  conditions.  The 
curve  in  Fig.  1  is  plotted  from  these  results 
and  extended  to  show  the  temperature  from 
the  formula  at  the  end  of  a  30-ft.  flue. 
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Fig.    1. — Temperature    of    Gases   at    Differ- 
ent   Distances    from    Fire-Box. 

A  curve  of  this  description  obtained  by 
actual  measurements  under  service  condi- 
tions would  be  of  great  value  in  studying  the 
action  of  the  boiler.  It  would  enable  one  to 
calculate  the  smoke-box  temperature  and 
hence  the  heat-absorbing  power  of  the  boiler 
for  any  heating  surface.  The  problem  would 
be  handled  as  follows:  Given  a  grate  of  a 
certain  area,  producing  a  known  quantity  of 
heat  in  the  hour.  What  amount  of  this  heat 
will  be  absorbed  by  the  heating  surface? 
The  temperature  of  the  flre  can  be  found 
from  the  known  conditions  of  combustion, 
and  hence  the  amount  of  radiated  heat  is 
easily  found  fiom  the  curve  in  Fig.  3.  This 
heat  is  all  absorbed  by  the  boiler  and  can  be 
counted  on  for  evaporation.  The  remainder 
of  the  heat  is  carried  off  by  the  gases,  and 
of  this  a  certain  proportion  is  absorbed. 
The  proportion  of  heat  absorbed  depends, 
other  things  being  equal,  on  the  heating  sur- 
face passed  over  by  the  gases.  Now,  if  the 
grate  remains  of  the  same  size,  a  change  in 
the   area   of   the    heating   surface    means   a 
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cliange  in  the  ratio  of  grate  area  to  heating 
surface.  Consequently,  an  increase  of  the 
heating  surface  in  proportion  to  the  grate 
gives  an  increase  in  the  proportion  of  the 
gas  carried  heat  which  is  absorbed.  Or,  iu 
other  words,  the  proportion  of  gas-carried 
heat  absorbed,  is  dependent  on  the  ratio  of 
grate  area  to  heating  surface.  This  relation 
is  shown  by  the  curve  in  Fig.  2,  which  is 
based  on  formula  (5)  of  the  appendix.  The 
formula  for  the  curve  is  not  convenient  for 
general  use,  but  for  all  ratios  of  grate  to 
heating  surface  between  40  and  100  the  fol- 
lowing approximate  formula  gives  results 
very  close  to  the  actual  curve. 


hourly  evaporation,  but  it  appears  to  give  re- 
sults which  are  rather  too  low  for  general 
conditions.  The  evaporation  is  only  5.65 
pounds  of  water  per  pound  of  coal,  while  6.5 
or  7  would  represent  more  nearly  the  best 
practice.  If  fuel  of  better  quality  is  taken, 
the  constants  in  the  formula  are  increased 
and  the  relative  amounts  of  gas-carried  and 
radiant  heat  are  considerably  altered.  For 
example,  instead  of  coal  of  13,000  B.  T.  U., 
take  coal  of  15,000  B.  T.  U.,  burning  at  120 
pounds  per  square  foot  of  grate  per  hour, 
losing  18  per  cent,  of  the  heat  in  cinders, 


6.5 


V 


where  (p)  is  the  percentage  of  heat  absorbed 
from  the  gases,   (S)    is  the  heating  surface, 
and  (G)  is  the  grate  area;  or 
p  =  6.5  V  C. 
where   (C)    is  the  ratio  of  grate  to  heating 
surface. 

In  the  case  examined  above  the  heat  radi- 
ated   from    the    grate    amounts   to    18.9    per 
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which  gives  the  evaporation  from  the  gas- 
carried  heat,  is  only  increased  about  10  per 
cent.  With  a  boiler  of  the  proportions  of  the 
Purdue  boiler  the  total  evaporation  is  in- 
creased about  35.6  per  cent,  by  using  the 
better  quality  coal,  while  the  actual  heat  at 
the  grate  is  only  increased  26.8  per  cent. 

The  two  formulse  (1)  and  (2)  give  evapo- 
rative results,  respectively,  too  low  and  too 
high  to  represent  general  conditions,  and  a 
mean  between  the  two  will  probably  give  re- 
sults which  more  nearly  represent  average 
working  conditions,  as,  say. 
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Fig.    2. — Curve    of    Heat    Absorption. 

cent.,  or,  say,  19  per  cent,  of  the  total  pro- 
duced, leaving  81  per  cent,  to  be  carried  off 
by  the  gases.  Of  this  6.5  \/  C  per  cent.  l3 
absorbed,  or  52.6  /y/  C  per  cent,  of  the  total 
heat  produced.  Now  to  convert  these  figures 
into  terms  giving  the  evaporative  power  of 
the  boiler.  Under  the  assumed  conditions 
each  square  foot  of  grate  produces  1,179,000 
B.  T.  U.  per  hour.  The  heat  lost  from  the 
boiler  by  outside  radiation  would  be  a  com- 
plicating factor  in  the  following  calculation, 
but  for  present  purposes  no  great  error  will 
be  made  by  deducting  it  directly  from  the 
heat  produced  at  the  grate,  and  taking  no 
further  account  of  it.  This  outside  radiation 
loss  was  only  taken  into  the  former  calcula- 
tion for  the  sake  of  completeness,  and  not 
because  it  has  any  vital  effect  on  the  final 
results.  Then  deducting  the  outside  radia- 
tion from  the  total  heat  produced,  the  re- 
maining net  heat  available  per  hour  for  each 
square  foot  of  grate  is  1,164,000  B.  T.  U.  If 
the  feed  water  is  supplied  at  a  temperature 
of  65  degrees  F.,  this  heat  is  sufficient  to 
produce  1,000  pounds  of  steam  at  180  pounds 
boiler  pressure.  As  the  radiated  heat  is  19 
per  cent,  of  the  heat  produced,  it  will  gene- 
rate 190  pounds  of  steam  per  hour  for  each 
.square  foot  of  grate.  The  heat  absorbed 
from  the  gases  will  generate  52.6  y'  C  pounds 
of  steam  per  hour  for  each  square  foot  of 
grate.  Consequently,  the  evaporative  power 
of  the  boiler  is  given  by  the  formula: 

V  =  190  G  + 52.6  G  V  C, 
or, 

V  =  190G-|-52.6  V  S-G  •■(!) 
where 

V  =  pounds  of  steam  at  180  lbs.  boiler 
pressure  produced  per  hour  from 
feed  water  at  65  degrees  F. 

G  =  grate  area  in  square  feet. 

S  =  total  heating  surface  in  square  feet. 

C  =  heating  surface  divided  by  grate  area. 

Under  the  conditions  of  the  Purdue  test 
this  formula  gives  a  correct  value  for  the 
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Fig.   3. — Diagram   of    Peclet's   Formula   for  Quantity  of   Heat   Radiated     From    Fire. 


ashes,  and  outside  radiation,  and  producing 
19  pounds  of  gas  per  pound  of  coal.  The 
heat  at  the  grate  will  be  1,476,000  B.  T.  U. 
per  square  foot,  or  sufficient  to  produce  1,268 
pounds  of  steam  per  hour.  The  fire  tem- 
perature will  be  about  1,894  degrees,  and  of 
the  heat  produced  about  29.8  per  cent,  will 
be  radiated  and  about  70.2  per  cent,  carried 
off  by  the  gases.  The  evaporation  formula 
will  be 

V  =  378  G  + 57.8  ^''S^G (2). 

It  will  be  noticed  that  in  substituting  ex- 
cellent coal  for  that  of  medium  quality  the 
increase  in  evaporation  is  gained  chiefly  in 
that  portion  due  to  the  radiant  heat.  The 
first  term  of  the  formula,  which  is  that  giv- 
ing the  evaporation  due  to  the  radiated  heat, 
is  practically  doubled,  while  the  second  term. 


V  =  280G  +  55  -y/  S.G (3). 

Now  to  consider  the  foregoing  in  relation 
to  tests  to  be  made.  The  action  of  the  radiant 
heat  as  covered  by  the  first  term  of  the  evap- 
oration formula  is  based  on  Peclet's  work, 
which  appears  to  be  reliable.  The  second 
term  of  the  formula  is  based  on  the  curves 
in  Figs.  2  and  3.  These  curves  should  be 
confirmed  or  replaced  by  curves  plotted  from 
temperature  measurements  on  boilers  in  ser- 
vice. It  is  probable  that  while  the  general 
shape  of  the  curves  will  be  sustained,  there 
will  be  some  change  in  the  proportions.  The 
curves  are  calculated  on  the  assumption  that 
the  rate  of  transfer  of  heat  from  gas  to  water 
is  proportional  to  the  difference  in  tempera- 
ture between  gas  and  water.  Now  it  is  cer- 
tain that  through  the  metal  of  the  tube  the 
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rate  cf  transmission  of  heat  is  proportioual 
to  the  difference  in  temperature  between  the 
two  sides  of  the  metal,  but  in  the  transfer  of 
heat  from  the  gases  to  the  tube,  and  from  the 
metal  to  the  water,  the  relation  between  the 
rate  of  transfer  and  the  temperature  is  not 
so  well  determined.  It  is  probable  that  the 
rate  of  transfer  of  heat  from  tube  to  water 
is  dependent  on  the  rate  of  circulation  of  the 
water  about  the  tube,  as  well  as  on  the  tem- 
perature, and  that,  consequently,  the,  more 
rapid  ebullition  of  the  water  about  the  fire- 
box and  the  fire-box  end  of  the  tubes,  accele- 
rates the  transfer  of  heat  and  makes  the  part 
of  the  heating  surface  nearest  the  fire  more 
efficient  in  reality  than  it  is  shown  to  be 
by  the  curves.  If  this  is  true  a  curve  of  fall 
of  temperature  plotted  from  experiments 
would  drop  more  rapidly  at  the  beginning 
than  is  the  case  with  the  curve  in  Fig.  1, 
and  as  a  consequence,  the  actual  curve  of 
heat  absorption  would  rise  at  the  start  more 
rapidly  than  the  curve  in  Fig.  2. 

The  effect  of  various  methods  of  feed  water 
introduction  could  also  be  studied  by  com- 
paring the  curves  showing  the  fail  of  tem- 
perature along  the  tubes.  Any  gain  in  evap- 
oration would  be  accompanied  by  a  corre- 
sponding lowering  of  the  smoke-box  tempera- 
ture, and  the  differences  in  the  shape  of  the 
curves  would  show  just  where  the  improve- 
ment was  effected. 

Formulae  (4)  and  (5),  which  are  intended 
to  give  the  evaporative  power  of  a  locomo- 
tive boiler,  can  be  and  should  be  checked  in 
two  ways.  The  first  way,  and  one  which  lies 
readily  to  hand,  is  to  compare  the  evapora- 
tion calculated  by  the  formula  with  that  ac- 
tually obtained.  The  second  and  more  far- 
reaching  check  is  to  carry  out  temperature 
measurements  giving  curves  similar  to  those 
in  Figs.  1  and  2,  but  plotted  from  actual 
observations.  Then  the  principles  on  which 
the  formulae  are  grounded  can  be  examined, 
and.  if  necessary,  modified,  and  eventually  a 
formula  for  the  steam-producing  power  of  a 
boiler  can  be  built  up  by  a  logical  process 
from  observed  facts. 

AI'I'ENDI.X. 

Combustion  Conditions. — The  conditions  of 
combustion  chosen  for  the  analysis  of  heat 
production  and  transference  are  those  of  test 
23,  reported  by  Prof.  W.  F.  M.  Goss,  in  his 
paper  on  "Tests  of  the  Boiler  of  the  Purdue 
Locomotive,"  presented  at  the  New  York 
meeting  (December,  1900)  of  the  American 
Society  of  Mechanical  Engineers.  (Trans., 
Vol.  XXII.,  p.  io'i).  To  fully  analyze  the  ac- 
tion of  the  fire  it  is  necessary,  in  addition 
to  the  data  given,  to  know  the  heat  lost  by 
ashes  and  cinders.  This  is  therefore  assumed 
to  be  22  per  cent,  of  the  total  heating  value 
of  the  coal.  Professor  Goss  gives  the  heating 
value  as  approximately  13,000  B.  T.  U.  per 
pound  of  dry  coal,  and  this  figure  is  used  for 
present  purposes.  The  outside  radiation 
from  the  boiler  is  assumed  to  be  1  per  cent. 
of  the  total  heating  value  of  the  coal. 

On  each  square  foot  of  grate  116.3  pounds 
of  coal  are  burned  per  hour,  producing  1,512,- 
000  B.  T.  U.  per  hour.  The  total  heat  effec- 
tive in  evaporation,  as  reported  in  Professor 
Goss's  paper  (col.  3.5,  p.  468),  is  220,000 
B.  T.  U.  per  minute,  that  is,  765,000  B.  T.  U. 
per  square  foot  of  grate  per  hour.  Conse- 
quently, the  difference  (747,000  B.  T.  U.  per 
square  foot  of  grate  per  hour)  is  lost,  and 
this  lost  heat  is  divided  as  follows: 

Per  Hour. 

Total  heat  lost  per  sq.  ft.  per  hour 747,000 

Heat  lost  in  ashen  and  cinders  (22 

per    cent,    of    total) 333,000 

Heat  lost  by  out.slde   radiation    (1 

per  cent,  of  total) 13,000 

348.000 

Remainder   399,000 

This  remainder  Is  the  amount  of  heat  car- 
ried to  the  smokebox  by  the  products  of  com- 


bustion from  each  square  foot  of  grate.  As 
the  smoke-box  temperature  is  724  deg.  F., 
and  the  specific  heat  of  the  products  of  com- 
bustion is  0.24,  the  weight  of  gases  passing 
through  the  smoke-box  per  hour  must  be 
2,300  pounds  per  square  foot  of  grate,  or 
19.75  pounds  for  each  pound  of  coal  burned. 
From  this  information  and  Peclet's  formula 
the  temperature  of  the  fire  can  be  calculated 
as  explained  below. 

The  following  results  are  obtained: 

B.  T.  U. 
Per  Hour. 
Total  heat  of  coal  per  sq.  ft.   of  grate.  .   1,. 51 2,000 
Losses  by  ashes  and  cinders 333, OUU 


Heat  produced  at  grate 1.179,000 

The  tire  temperature  is  found  to  be  1,732 

degrees  F.,  the  heat  being  carried  away  as 

follows: 

B.  T.  TT 
Heat  radiated  from  each  sq.  ft.  of  grate.  2J3,000 
Heat  carried  by  gases  from  each  sq.  ft. 

of  grate    956,000 


Total  heat  from  each  sq.  ft.  of  grate.  .  1.170,000 
Of  the  956,000  B.  T.  U.  of  heat  carried  by 
the  gases,  399,000  B.  T.  U.  are  lost  in  the 
smoke-box,  leaving  557,000  B.  T.  U.  to  be  ab- 
sorbed by  the  heating  surface.  The  total 
heat  absorbed  by  the  boiler  is  therefore 
780,000  B.  T.  U.,  and  15,000  B.  T.  U.  being 
lost  by  outside  radiation,  leaves  765,000 
B.  T.  U.  effective  for  evaporation.  If  the  out- 
side evaporation  loss  is  divided  proportion- 
ately between  the  radiated  and  the  gas-car- 
ried heat,  the  amount  of  effective  heat  ab- 
sorbed from  the  gases  is  546,000  B.  T.  U., 
while  the  effective  heat  radiated  from  the 
fire  is  219,000  B.  T.  U.  These  results  are 
summarized  in  the  table  in  the  body  of  the 
article. 

Radiated  Heat. — Peclet's  formula  as  given 
by  D.  K.  Clark  in  the  Steam  Engine,  gives 
a  means  of  calculating  the  amount  of  heat 
radiated  per  hour  from  each  square  foot  of  a 
coal  or  coke  fire,  the  temperature  of  the  fire 
being  known.    The  formula  is: 

R  =  144  a'  (a"  —  1) 
where  R  is  heat  radiated  per  hour  in  B.  T.  U., 
t  is  temperature  of  enclosure  in  degrees  F., 
d  is  difference  between  temperatures  of  fire 
and  enclosure  in  degrees  F.,  and  a  =  1.00425. 
Then  if  the  boiler  pressure  is  180  lbs.  per 
sq.  in.  and  (T)  is  the  fire  temperature 
t  =  380  deg.  F.  and  d  =  T  —  380.  On  this  basis 
the  curve  in  Fig.  1  has  been  constructed 
showing  the  rate  of  radiation  for  all  fire 
temperatures  between  900  deg.  and  1,900 
deg.  F.  It  will  be  seen  that  with  increasing 
temperature  the  rate  of  radiation  increases 
very  rapidly.  In  giving  the  above  formula 
Clark  explains  fully  the  method  of  applying 
it  to  the  calculation  of  fire  temperatures. 
The  weight  of  gases  passing  each  square  foot 
of  grate  being  known,  the  amount  of  heat 
carried  by  the  gases  at  any  temperature  of 
the  fire  is  known.  Then  by  trial  a  tem- 
perature is  found  at  which  the  heat  carried 
by  the  gases,  together  with  the  heat  ra- 
diated, just  amounts  to  the  total  heat  pro- 
duced at  the  grate. 

Temperature  Lost  by  Oases  in  Passing 
Over  Heating  Surface. — Assume  that  the 
rate  of  transfer  of  heat  from  the  gases  in 
the  boiler  tubes  to  the  water  in  the  interior 
of  the  boiler,  is  proportional  to  the  differ- 
ence of  temperature  between  the  two  points. 
This  is  in  accordance  with  Rankine's  work, 
and  gives  a  point  from  which  to  start. 
Let  S  =  the  heating  surface  in  square  feet; 
h  =  the  time  in  hours; 
w  =  the   weight  of   gas   in   pounds   per 

square  of  grate  per  hour; 
G  =  the  grate  area  in  square  feet; 
r  —  the  specific  heat  of  the  gases; 
m  =  the  number  of  B.T.U.   transmitted 
through  each  square  foot  of  heat- 
ing  surface    for   each    degree   of 
•     temperature  difference; 


T  =  the    temperature    of    the    gases    in 

deg.  F.; 
T^  =  the  temperature  of  the  water  and 
steam  in  deg.  F.; 
t  =  T — T^  the  difference  of  temperature 
in  deg.  F. 
Then  the  heat  transferred  through  the  ele- 
ment of  heating  surface  ^  S  in  the  element 
of  time  Ah  is  (m)  (t)  (AS)  (All)-      The 
gas  passing  in  this  time  is    (w)  (G)  (A^), 
and  in  consequence  of  the  above  heat  trans- 
ference the  temperature  loss  is  — At;    then 
the  heat  lost  by  the  gas  is — (At)   (r)   (w) 
(G)(Ali),    and    equating    the    neat    trans- 
ferred and  the  heat  lost  by  the  gas: 
(m)  (t)  (AS)  (All)  =  -  (At)  (r)  (w)  (G)  (Ah) 

.h,re,o„,(-«)(A')=_^S 

Now    if    a   steady    rate   of   combustion    is 

r  wG 

maintained  —   remains    constant    and 

m 

may  be  replaced  by  the  symbol   (k). 
Then 

At 
t 

and  reducing  the  differences  to  their  limit- 
ing values 

,    dt 


k 


=  -AS 


dS; 


hence  k  j         =—  j  dS 

or,  integrating  to  limits  as  shown, 

k[iog.t];--[s]; 

hence  k  (log  ^t^  —  log  ^t)  =  S 

Here  (t„)  is  the  initial  temperature  of 
the  gases  on  leaving  the  fire  and  the  log- 
arithms are  to  the  base   (e).     By  substitut- 


ing K  = 


for  (k)  the  logarithms  are 


transformed  to  the  usual  base  10  and  the  ex- 
pression becomes: 


K 


'°s(t")  = 


.(4) 


The  Purdue  test  analyzed  above  affords  an 
opportunity  for  determining  the  value  of  the 
constant  K  in  a  particular  case.  The  heat- 
ing surface  is  1,347  sq.  ft,  the  steam  pres- 
sure is  122.5  lbs.  per  sq.  in.  corresponding  to 
a  boiler  temperature  of  say  352  deg.  The 
fire  temperature  is  1,732  deg.  and  the  smoke- 
box  temperature  is  724  deg.     Hence  K  log 

1380 

— --  =  1347  and  K  =   2360.     On  this  basis 

the  curve  in  Fig.  2  is  plotted. 

The  flues  are  11.5  ft.  long  and  have  1,204 
sq.  ft.  ol  heating  surface,  so  that  if  the  fire- 
box heating  surface  be  treated  as  though  it 
were  an  extension  of  the  flues  the  total  heat- 
ing surface  of  1,347  sq.  ft.  wili  have  a  repre- 
sentative length  of  12.8  ft.  The  curve  in 
Fig.  1  shows  how  the  temperature  falls  from 
an  initial  temperature  of  1,732  deg.  to  a  tem- 
perature of  724  deg.  after  passing  over  12.8 
lin.  ft.,  or  1,347  sq.  ft.  of  heating  surface. 
If  the  tubes  were  extended,  other  conditions 
remaining  the  same,  the  temperature  would 
fall  as  shown,  up  to  a  flue  length  of  30  ft. 

In  equation   (4)   the  constant  includes  the 


area  of  the  grate  since  K  =  - 


P  wG 
a  303m' 
P  w 

a.boani' 


This  is 


so  that 


eliminated  by  writing  K,  = 
equation  4  becomes: 

K.'og(l">G--(-^) 
This  gives  the  smoke-box  temperature  (t)  in 
terms  of  the  initial  temperature    (t„)    and 

the  ratio  of  grate  to  heating  surface  (k)' 

This  equation,  with  K,  having  the  value  ob- 
tained from  the  Purdue  test,  is  plotted  in 
the  curve  in  Fig.  3. 
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Railroad    Shop   Tools. 


AXLE  LATHES    (Continued) . 

The  double  end  axle  lathe  shown  in  Fig.  I 
is  made  by  the  Lodge  &  Shipley  Machine 
Tool  Company,  Cincinnati,  Ohio.  This  ma- 
chine embodies  several  novel  features.  The 
bed  is  of  an  entirely  new  and  massive  de- 
sign. It  is  provided  with  separate  ways  for 
the  carriages  and  tailstocks,  the  ways  fo'' 
the  latter  being  in  the  form  of  a  dovetail 
inclined  at  an  angle.  The  base  of  the  tail- 
stock  engages  directly  into  the  dovetail  and 
the  upthrust  of  the  cutting  tool  is  taken  di- 
rectly by  the  casting  instead  of  on  clamping 
bolts.  Throughout  the  entire  length  of  the 
bed  are  four  vertical  beams,  or  webs,  so 
placed  that  the  strains  on  the  tail-stock  act 
up  through  the  two  rear  webs,  while  the 
two  front  webs  come  directly  under  the  car- 
riage and  receive  the  entire  downward  pres- 
sure of  the  cutting  tool. 

The  driving  mechanism  consists  of  a  three- 
step  cone  running  between  self-oiling  bear- 
ings and  having  diameters  of  20  in.,  25  in. 
and  30  in.  by  G^l.-in.  face.  The  inner  end  of 
the  cone  shaft  is  connected  through  two 
changes  of  gearing  directly  to  a  short  driv- 
ing shaft  at  the  back  of  the  lathe.  This 
driving  shaft  is  geared  into  a  central  driv- 
ing gear  30  in.  in  diameter  by  4  in.  face, 
mounted  between  bearings  at  the  center  of 
the  bed.  An  equalizing  driving  plate  having 
a  15  in.  opening  in  its  center  transfers  the 
power  to  the  axle.  The  ratios  of  gearing 
between  the  cone-pulley-shaft  and  central 
driving  gear  are  6.1:1  and  20.9:1,  which, 
with   the  three  changes  on   the  cone-pulley, 


with  a  double  thread  having  a  1  in.  lead. 
With  this  arrangement,  it  is  claimed  that  a 
more  powerful  feed  is  obtained,  and  also 
greater  wearing  qualities.  The  nut  is  I'e- 
volved   for  the  regular  feed   by  a  feed  rod 


plied  to  each  tool  for  duplicating  diameters. 
Shear  wipers  keep  the  ways  free  from 
dirt  and  grit. 

The  tail-siocks  are  shaped  to  allow  the  car- 
riage to  pass  when  starting  a  cut  at  the  end 


driven  by  gears  from  the  cone  pulley  shaft,     of  the  axle.     A  rack  and  pinion   movement 


Fig.   1 — The   Lodge  and   Shipley   Double  Axle  Lathe. 


Another  feed  rod  directly  under  this,  driven 
by  an' independent  belt,  runs  constantly  at 
a  high  speed  and  affords  a  means  of  moving 
the  carriage  rapidly  in  either  direction.  At 
the  front  of  the  apron  are  three  levers.  The 
one  at  the  left  starts  or  stops  the  feed;  the 
lever    at   the   bottom    is    for    reversing,    and 


facilitates  the  movement  of  both  tail-stocks 
to  accommodate  different  lengths  of  axles. 
A  pawl  in  the  rear  of  each  tail-stock  engag- 
ing in  this  rack  forms  a  positive  lock 
against  end  movement.  The  tail-stock  spin- 
dle instead  of  being  round  is  a  dovetail  with 
a  gib  at  the  bottom  for  taking  up  the  wear. 


Fig.    2 — The    Bridgeford    Double    Axle    Lathe. 


gives  six  cutting  speeds.  A  hand-wheel  and 
shaft  near  the  cone-pulley  provide  means  of 
changing  from  one  gear  to  the  other. 

The  carriages  are  arranged  to  take  one  or 
more  tools.  The  feed  instead  of  being  ob- 
tained by  a  rack  and  pinion  is  got  by  a 
bronze  nut  14  in.  long,  which  encircles  the 
stationary   lead    screw.     This   screw    is   cut 


3 — The   Bridgeford   Double   Axle   Lathe. 


that  at  the  right  applies  the  quick  move- 
ment to  the  carriage.  A  safety  device  in  the 
apron  prevents  the  feed  for  turning  and 
the  feed  for  the  quick  movement  being  en- 
gaged at  the  same  time.  The  hand  wheel 
movement  can  always  be  used.  Automatic 
stops  in  both  directions  for  each  carriage 
are  provided  and  calipering  stops  can  be  ap- 


The  feeds  obtainable  on  this  lathe  are  six 
in  number— 3-5-8-11-16  and  32  to  an  inch- 
any  of  which  can  be  obtained  while  the  ma- 
chine is  running,  by  a  movement  of  a  lever 
shown  at  the  head  of  the  lathe.  The  com- 
plete weight  of  this  axle  lathe  with  counter- 
shaft, oil  pump  and  pan  is  19,000  lbs. 
The  double  end  axle  lathe  shown  in  Figs. 
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Locomotive   No.    303    Before    Rebuilding. 


Rebuilding     Locomotives — Philadelphia     & 
Reading. 

KY    S.    F.    PRINCE,    JR. 

The  examples  of  rebuilding  shown  here- 
with are  the  outcome  in  one  case  of  fre- 
quent breaking  of  frames  and  cylinders  and 
in  the  other  of  an  effort  to  Increase  the  ad- 
hesion of  an  engine  in  order  to  handle  trains 
when  running  in  average  or  in  poo'.ed  ser- 
vice. The  first  case  is  that  of  a  Columbia 
or  2-4-2  type  of  engine  which  was  frequently 
shopped  on  account  of  broken  frames  and 
cylinders.  In  rebuilding  it  was  desirable,  if 
possib'e,  to  make  it  a  more  efficient  engine. 
With  that  in  view  it  was  decided  to  replace 


2  and  3  is  built  by  Charles  Bridgeford,  Roch- 
ester, N.  Y..  and  is  designed  to  meet  modern 
tool  steel  requirements.  The  main  driving 
spindle  is  crucible  steel  3  15/16  in.  in  diam- 
eter, and  runs  the  entire  length  of  the  lathe 
in  six  brass  boxes.  The  spindle  is  connected 
to  the  driving  head  by  a  heavy  steel  pinion 
8V.'  in.  in  diameter  with  a  4  in.  face,  which 
runs  between  two  heavy  brass  bearings  9  in. 
long.  The  driving  head  is  fitted  with  two 
brass  liners  each  6  in.  wide  and  15iL>  in.  in 
diameter,  in  which  the  steel  driving  gear  re- 
volves. The  driving  head  has  an  opening  of 
13  in.  for  the  axle  to  pass  through,  and  has 
a  double  self-centering  steel  driver.  The 
axle  revolving  on  dead  centers  is  turned  and 
finished  complete  at  each  end  without  re- 
versing. The  cone  has  three  steps  for  a  6  in. 
belt,  the  largest  step  being  24  in.  in  diam- 
eter and  the  smallest  being  18  in.  The  cone 
is  fitted  with  brass  bushings.  There  are  two 
independent  carriages,  each  having  a  bear- 
ing on  the  ways  of  30  in.  The  carriages  are 
driven  by  a  spline  in  the  feed  shaft  with 
rack  and  pinion. 

There  are  four  changes  of  feed,  which  are 
connected  to  the  main  driving  spindle  by 
gearing,  and  are  so  arranged  that  two  differ- 
ent feeds  can  be  had  for  each  change  of  gear 
on  the  feed  shaft.  The  feeds  are  arranged 
eo  that  the  roughing  cuts  can  be  instantly 
changed  to  finishing  cuts,  or  vice  versa,  by 


Locomotive  No.  303  After  Rebuilding. 


bed   is  28^2  in.  wide  and  18   in.  deep,   rein- 
forced with  heavy  box  cross-ties.   The  weight 
of  this  lathe  is  15,000  lbs.  net. 
{To  be  continued.) 


The  travel  on  the  city  elevated  railroads 
in  Vienna,  which  have  been  opened  only  a 
few  years,  decreased  about  5i^  per  cent,  in 
1903,  and  the  working  expenses  were  110 
per  cent,  of  the  earnings  in  1903,  against  109 
lier  cent,  the  year  before.  When  the  road 
was  built  it  seemed  very  much  needed;  but 
the  street  horse  railroads  have  been  changed 
to  electric  lines  since.  The  elevated  is  still 
worked  by  steam,  but  there  is  talk  of  chang- 
ing to  electricity. 


Locomotive  No.  317  Before  Rebuilding. 


the  trailing  wheels  with  driving  wheels,  thus 
making  it  of  the  mogul  type  (2-6-0)  and 
suitable  for  heavy  passenger  service.  The 
photographs  of  engine  303  will  clearly  show 
the  design  before  and  after  rebuilding.  The 
pony  or  engine  truck  is  not  equalized  with 
the  drivers,  the  weight  going  to  the  truck 
being  directly  transmitted  to  it  through  a 
solid,  cast-iron  bed  plate  or  frame  filling- 
casting  which  is  bolted  between  the  front 
frames  and  has  a  center  plate  cast  thereon. 
The  only  change  made  in  the  boiler  was  to 
remove  the  combustion  chamber  and  to  sub- 
stitute shaking  for  water-bar  grates. 

Placing  78  in.  driving  wheels  under  the 
wide  fire-box  necessitated  raising  the  boiler 
up  for  clearance,  and  this  required  that  the 
pops  and  whistle  te  removed  from  the  dome 
on  account  of  overhead  clearance  and  placed 
on  a  turret  on  the  back  of  the  boiler.  The 
ash-pan  is  provided  with  side  pans  equipped 
with  adjustable  side  registers  for  draft  regu- 
lation. The  frames,  guide  yoke  and  tail 
piece  are  cast  steel,  the  latter  being  held  in 
place  by  bolts  and  vertical  wedges. 

In  the  case  of  engine  317,  originally  hav- 
ing a  single- pair  of  drivers  (4-2-2  type),  it 
was  found  to  be  practically  impossible  to 
find  a  service  for  which  this  type  of  engine 
was  adapted.  It  might  have  a  suitable  train 
one  way  over  tile  road  but  on  the  return 
trip  the  load  or  number  of  stops  would  al- 
most invariably  render  schedule  time  an  im- 
possibility.     Also   when   shortage   of  power 


shifting  the  lever  at  the  front  of  the  ma- 
chine. The  tail-stocks  are  24  in.  long  and 
19  in.  wide,  and  are  secured  to  the  bed  with 
four  bolts  and  heavy  binders.  The  left-hand 
tail-stock  is  split  and  Is  adjustable.  The 
spindle  in  the  right-hand  tail-stock  is  ad- 
justed by  a  steel  screw  and  hand  wheel,  and 
in  both  tailstocks  the  spindle  can  be  clamped 
with  split  binders.  The  centers  are  tool  steel 
2  in.  in  diameter.  The  feed  shaft  is  steel 
1  1.5/16  in.  in  diameter.  All  pinions,  large 
and  small,  are  steel.  Pulleys  on  the  coun- 
tershaft are  18  in.  in  diameter  by  7>/i  in. 
face,  fitted  with  brass  bushings.  The  bush- 
ings and  the  hangers  are  self-oiling.  The 
maximum  distance  betwen  centers  is  7  ft. 
8  in.;  the  swing  over  the  ways  is  27  In.,  and 
the  swing  over  the  carriage  is  14  in.      The 


Locomotive    No.    317    After   Rebuilding. 
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Rebuilt  Locomotive  No.  303. 


Rebuilt  Locomotive  No.  317. 


Locomotive  No.   303  After  Rebuilding — Piiiladelphia  &   Reading. 
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exists  (a.  chronic  condition  in  American 
railroad  service)  and  the  engine  pool  is  re- 
sorted to,  an  engine  of  this  type  is  utterly 
unfitted  for  the  service.  The  pioneer  engine 
of  this  type  built  in  1880  with  a  traction  in- 
creaser  failed  to  overcome  the  above  objec- 
tions, and  the  tendency  to  slip  required  fre- 
quent shopping  of  engine  for  tire  turning. 
In  the  rebuilding,  another  pair  of  driving 
wheels  of  the  same  size  (84^4  in.)  were 
placed  under  the  engine,  and  changes  in  the 
boiler  similar  to  those  made  on  the  Colum- 


Market  St.  wharf  at  5:00  p.  m.  and  due  in 
Atlantic  City  at  6:00  p.  m.  The  times  given 
were  taken  by  two  observers  and  are  sub- 
stantially correct,  the  speed  diagram  having 
been  plotted  by  noting  the  time  at  each  mile 
post. 

Hrs. 

Leave    Camden 5 

rass  Winslow  Junction 5 

Pass   Drawbridge 5 

Arrive  Atlantic  City 5 

The    distance    from    "Winslow    Junction    to 


dins. 

Sec. 

6 

38 

33 

■  36 

56 

25 

59 

.     6 

Engine  number 

Original. 

Tyj>e 4-2-2 

rSimple  or  compound Compound 

Cylinder  diameter,  h.  p..  in 13 

C.vlinder  diameter,  1.  p..  in 22 

I'iston   stroke,   in 26 

Type  of  valve Piston 


Rebuilding  Locomotives. 
317.  303. 


Diameter  of  valve,  in. 
Lap  of  valve,  h.  p..  In.  ..  . 
Lap  of  valve^  1.   p.,  in.... 

Kxhaust  clearance,  in 

Travel  of  valve,  in 

Lead  of  valve,  in 

Steam  port  length,  in 

•Steam  port,  widtti.  in 

Kxhaust  port  length.,  in.  .. 
Exhaust  port  width,  in.  . .  . 
Diam.  of  boiler  ( front j,  in. 

Number  of  flues 

Diam.  of  flues,   in 

Length  of  flues  (over  sheets),  ft.  and  in. 


Ill 


% 
5% 
1-10 
27 

iy2 

27 

iVz 
58% 
373 
1% 
10  3 


Combustion  chamber   With 

Grate,   length,  ft,  and  in 9  6 

Grate,  width,  ft 8 

Grate,    area.    sq.    ft 76 

Height  from  rail  to  center  of  boiler,  ft 8  9^4 

Heating  surface,  flues,  sq.  ft 1,489 

Heating  surface,   furnace,  sq.  ft 175 

Heating  surface,   total,  sq,  ft 1,664 

Steam  pressure,  lbs 200 

Wheel  base   (driving),  ft,  and  in 

Wheel  base   <  total),  ft.  and  in 22  9 

Wheel   diameter   (drivers),   in 84^4 

Wheel   diameter    (truclc).   in 36 

Wheel  diameter  (trailers),  in 54 

Weight  on  drivers,   lbs 53,200 

Weight   on    truck,    lbs 43,900 

Weight    on    trailers,    lbs -. 29.500 

Weight,    total.   lbs 126.600 


Rebuilt. 

4-4-0 

Simple 

19 

26 
Rich.  Bal. 

'ivi 


1-10 
19 


58% 
279 
1% 
13   7% 
Without 
9   6 
!•■ 

76 

9  9 

1,730 

137 

1,867 

200 

7   6 

23   61/2 

84% 

36 

100,800 
46,700 


Original. 
2-4-2 
Compound 
13 
22 
24 
Piston 
10% 
Vs 
% 
0 

1-10 
27 

l'/2 
97 

"4^4 
57  Va 
324 
1% 
10  0 
With 
9  6 
8 

76 

8  4 

1,261 

168 

1.429 

175 

13   10 

23   4 

78 

48 

48 

73,300 

32,400 

34,300 

140.000 


Rebuilt. 
2-6-0 
Simple 
20 

26 
Rich.  Bal. 

'iVi 

Vs 
7  1-32 
1-10 
19 

1% 
19 

3 
57  Vj 
285 

IV2 

13  4% 
Without 

9  6 

8 
76 

9  4 
1,628 

137 
1,765 

175 

14  4 
23   8 

78 
48 

131,400 
27,900 


159,300 


bia  type  were  made.  Seventeen  engines 
with  78  in.  driving  wheels  and  two  engines 
with  84^  in.  wheels  are  now  in  service.  The 
accompanying  table  gives  the  principal  di- 
mensions of  both  classes  of  engines  before 
and  after  rebuilding. 


Heating  Surface  and   Boiler   Power. 

BY  L.   B.  .JOXES. 

The  question  has  already  been  asked 
whether  large  heating  surface  pays,  or 
whether  it  is  necessary.  The  present  fad, 
if  such  we  may  call  it,  for  excessive  heating 
surface  had  its  origin  at  the  same  time  grate 
areas  were  increased,  and  at  that  time  it 
seemed  to  be  the  logical  course.  The  result 
was  a  better  steaming  engine,  but  was  the 
improvement  due  to  the  increase  in  heating 
surface,  or  to  the  larger  grate?  In  connec- 
tion with  this  question  the  accompanying 
speed  diagram  of  a  performance  by  one  of 
the  Pennsylvania  Ej  engines  is  interesting. 
As  is  well  known  to  the  readers  of  the  Rail- 
road Gazette,  the  fastest  train  service  in  the 
world  is  maintained  between  Camden,  N.  J., 
and  Atlantic  City  by  the  Pennsylvania  and 
the  Philadelphia  &  Reading  railroads.  The 
schedule  of  both  roads  calls  for  a  60-minute 
trip  from  the  Philadelphia  wharf  to  Atlantic 
City,  including  the  ferry  across  the  Delaware 
River  and  the  transfer  of  passengers.  By 
the  Pennsylvania  route  the  ferry  and  trans- 
fer requires  at  least  six  minutes,  so  that  the 
58.3  miles  from  Camden  to  Atlantic  City 
must  be  regularly  run  in  54  minutes  and 
often  in  a  considerably  shorter  time.  By  the 
Reading  route  the  ferry  is  longer  and  the 
railroad  somewhat  shorter,  but  the  speed 
diagrams  of  the  two  runs  and  the  profiles 
of  the  roads  are  very  similar.  The  accom- 
panying speed  diagram  was  taken  on  Penn- 
sylvania train  269  on  Sept.  18,  1&03.  leaving 


Drawbridge  on  this  run  was  covered  in  22 
minutes  49  seconds,  or  80.5  miles  per  hour  for 
30.6  miles. 

The  train   consisted  of  a  locomotive  and 
seven  cars,  as  follows: 

Weight, 
Lbs, 

5  Penn,   R,   R.  "Pk,"  coaches 295,000 

1   I'pun,   K.   R.   "Cb"  parlor  car 68,800 

1   I'enn,  R.  R.  "club  car"   (est.) 50,000 

Locomotive  6065 176,600 

Tender   one-half  loaded 104,000 

;350   Passengers    (est.) ,^.,300 


Total,  engine  and  train .- 746,900 

The  6065  was  built  in  1901  and  is  one  of  the 
earlier  E,  engines.  All  the  engines  of  this 
class  built  since  June,  1902,  have  been  desig- 
nated Class  Ej,,  and  have  a  Belpaire  boiler 
and  more  weight  on  drivers  than  class  E,, 
which  has  a  straight  top  boiler  and  radial 
stays.  The  principal  dimensions  of  the  6065 
are  as  follows: 

Wheel    arrangement 4-4-2 

Total  weight  in  working  order,  lbs 176.600 

Weight  on   drivers,    lbs 109,033 

Cylinders,    in 20%x26 

Diameter   of  driving  wheels,   in 80 

Type  of  boiler Straight  radial  stay 

Grate  area,  sq,   ft 55.5 

Length  of  tubes,  ft 15 

Heating  surface,  total,  sq.  ft 2,640 

Heating  surface,  fire-box,  sq.  ft 166 

Working  steam    pressure,    lbs 205 

Ratio  of  heating  to  grate  surface 47.56 

The  practice  in  making  up  trains  for  this 
run  is  to  place  about  a  dozen  cars  on  the  stub 
track  and  unlock  the  coaches  as  the  forward 
ones  fill  up,  so  that  the  train  load  is  never 
heavier  than  necessary  and  the  seats  are  al- 
ways well   filled. 

This  is  very  fast  running,  but  this  partic- 
ular run  is  in  no  way  unusual — the  service 
is  maintained  all  the  year  round  by  one  train 
each  day,  and  during  the  busy  summer  sea- 
son three  60-minute  trains  are  run  by  each 


road.  The  train  load  is  often  heavier  than 
seven  cars,  and  the  schedule  is  easily  made 
with  10  cars,  or  a  total  weight  of  train  of 
946,400  lbs.  The  profile  shows  that  there  are 
no  grades  steeper  than  30  ft.  per  mile,  and 
outside  of  the  Camden  City  limits  there  are 
no  curves  as  sharp  as  2  degs.  The  line  be- 
tween Winslow  Junction  and  Absecon  is  a 
tangent  with  a  total  fall  in  favor  of  the  loco- 
motive of  about  3.5  feet  per  mile — too  small 
to  be  considered  at  a  speed  of  80  miles  per 
hour.  Water  was  taken  from  the  track  tanks 
just  before  passing  Winslow  Junction,  and 
from  this  point  to  Drawbridge  the  average 
speed  was  80.5  miles  per  hour. 

There  are  undoubtedly  many  special  runs 
and  runs  to  make  up  time  on  record  which 
exceed  this  performance  in  point  of  speed, 
but  the  writer  believes  that  there  is  only  one 
other  place  in  this  country  where  a  speed  of 
80  miles  per  hour  is  attained  in  regular  daily 
running,  and  there  only  for  a  few  miles. 

The  various  formula  for  train  resistance 
are  widely  at  variance  for  high  speeds,  so 
that  any  attempt  to  compute  the  power  devel- 
oped is  more  or  less  unsatisfactory;  but  for 
purposes  of  comparison  the  method  used  by 
Mr.  E.  L.  Coster  in  a  letter  to  the  Engineer, 
of  London,  of  Nov.  13,  1903,  furnished  some 
interesting  data.  Mr.  Coster  describes  a  per- 
formance by  Atlantic-type  locomotive  483  on 
the  Michigan  Central,  in  which  a  train  of  16 
cars  weighing  605.57  tons  was  hauled  118.22 
miles  in  127  minutes,  or  a  speed  of  55.8  miles 
per  hour.  The  rolling  resistance  of  the  train 
was  taken  from  the  Engineering  News  for- 
mula, the  wind  resistance  was  computed 
from  the  formula  by  Prof.  Goss,  and  10  per 
cent,  was  added  to  the  total  cylinder  tractive 
effort  for  engine  friction;  the  results  show- 
ing a  drawbar  horse-power  of  1597.37,  a  total 
horse-power  of  2123.38,  and  a  total  water  con- 
sumption, at  the  rate  of  27  lbs.  per  i.h.p.  per 
hour,  of  57,331  lbs.  per  hour.  The  locomo- 
tive has  a  large  heating  surface  (3,505  sq. 
ft.),  so  that  the  evaporation  per  sq.  ft,  of 
heating  surface  per  hour  was  only  16,28  lbs., 
but  the  grate  area,  50.3  sq.  ft.,  is  practically 
the  same  as  that  of  the  6065,  which  is  55.5 
sq.  ft. 

Applying  these  calculations  to  train  269  of 
the  Pennsylvania,  we  obtain  the  following 
results: 

For  the  internal  tractive  resistance  of  the 
train,  from  the  Engineering  News  formula: 
V  80.5 

R  =  2-f  —  =2+ =  22.1, 

4  4 

where  R  is  the  resistance  in  lbs.  per  ton  of 
2,000  lbs.  For  the  wind  resistance  of  the 
train  Prof.  Goss'  formula  gives: 

R„   =   (.016  -f  .02C)V=, 
and  for  the  engine  and  train 

R'„  =  (.13  4-  .02C)V^ 
where  R„  is  the  total  wind  resistance  in  lbs., 
C  is  the  number  of  cars  in  the  train,  and  V 
is  the  speed  in  miles  per  hour.     Substituting 
in  the  above,  C  =  7  and  V  =  80.5,  we  have 
R„  =  .156  V=  =  1011  lbs, 

•    -      and  R'„   =  .27  V  =  1750  lbs. 
The  drawbar  tractive  effort  for  the  train  of 
233  tons  then  becomes: 

T,i  =  233  X  22.1  +  1011  =  6160  lbs. 
The  total  cylinder  tractive  effort  for  the  en- 
tire train  of  373.5  tons,  adding  10  per  cent, 
for  engine  friction,  will  be: 
T  =  373.5  X  22.1  X  1-1  +  I'^SO  =  10,830  lbs. 
The  horse-power  developed  is  found  from  the 
formula: 

Trac.  effort  X  speed  in  miles  per  hr. 

H.P.  =   

375 
The  drawbar  h.p.  then  becomes: 
6160  X  80.5 

=  1322, 

375 
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and  the  total  indicated  h.p. 
10,830  X  80.5 


=  2325. 


375 


Mr.  Coster  assumes  a  steam  consumption  of 
27  lbs.  per  i.h.p.  per  hour,  and  at  this  rate  the 
Pennsylvania  engine  would  require  2325  x 
27,  or  very  nearly  63,000  lbs.  of  water  per 
hour.  At  this  speed,  however,  it  is  reason- 
able to  assume  that  the  cylinders  were  using 
the  steam  economically,  and  if  we  assume  a 
consumption  of  24  lbs.  per  i.h.p.  hour  we 
have  a  total  consumption  of  55,800  lbs.  per 
hour,  or  an  evaporation  of  21.1  lbs.  per  sq. 
ft.   of  heating  surface  per  hour. 

These  figures  are.  perhaps,  too  high,  but 
they  afford  an  excellent  basis  for  a  compari- 
son. We  do  not  know  whether  the  Michigan 
Central  locomotive  was  forced  to  the  limit  of 
its  boiler,  but  we  know  that  the  Pennsyl- 
vania engine  was  not  forced  to  its  full  capac- 
ity because  all  the  conditions  were  the  best 
and   the   train   was  not  heavy.     Tests  have 


affect  the  circulation  is  the  placing  of  the 
injectors  on  the  back-head  and  carrying  tne 
feed-water  well  to  the  front  by  pipes  running 
inside  the  barrel.  There  is  no  ground  for 
the  assertion  that  a  big  heating  surface  is 
useless,  but  there  is  ground  for  question 
whether  it  is  necessary,  and  whether  the 
maintenance  of  a  large  number  of  tubes  does 
not  offset  the  advantage.  This  is  very 
clearly  stated  in  Mr.  Vaughan's  paper*  on 
the  "Value  of  Heating  Surface,"  and  his  de- 
ductions show  that  the  evaporation  of  a  boil- 
er per  lb.  of  coal  was  not  decreased  by  stop- 
ping up  half  the  flues.  The  limit  to  the  ca- 
pacity of  a  boiler  on  a  fast  passenger  loco- 
motive is  the  grate  area;  and  granting  that 
the  all-important  draft  arrangements  are 
properly  designed,  and  that  there  is  ample 
fire-area  through  the  tubes,  the  locomotive 
with  a  large  grate  and  liberal  circulation  will 
prove  itself  a  free  steamer  without  much  con- 
sideration as  to  its  heating  surface.  The 
Class  E2  engines  with  their  large  grates  are 
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been  made  which  indicate  that  the  maximum 
evaporation  of  a  boiler  is  about  15  lbs.  per 
sq.  ft.  of  heating  surface  per  hour,  and  in 
view  of  this  fact  the  above  figure  of  21.1  lbs. 
seems  large.  This  may  be  the  case,  but  we 
know  that  in  the  recent  high-speed  trials  at 
Zossen  in  Germany  a  horse-power  of  1800  is 
reported  for  a  train  of  250  short  tons  at  a 
speed  of  79.5  miles  per  hour. 

The  confusion  among  the  train  resistance 
formulse  is  shown  by  the  following  table  for 
80  miles  per  hour,  the  resistance  being  given 
in  lbs.  per  ton  of  2,000  lbs.: 

Resist- 
ance, 

Formula.  Conditions.  Lbs. 

Wellington Engine  and  train 39.3 

Haldwin    (47    to   77    miles   per    hi-).   17.5 

Barbier Bogie  coaches 18.5 

Barbier Engine  and  tender 38.6 

Sinclair 18.9 

Aspinall    Bogie  coaches 25 

Barnes Engine  and  train 13.5 

Meth.  used  above  Engine  and  train 29 

So  far  as  the  cylinders  are  concerned,  the 
above  steam  consumption  is  quite  possible. 
The  Class  E2  engines  cut-off  in  the  running 
position  at  6%  in.,  and  the  weight  of  dry 
steam  required  by  the  displacement  to  cut-off, 
at  160  lbs.  pressure,  is  38,700  lbs.  per  hour  at 
338  r.p.m.,  or  80.5  miles  per  hour.  If  we  add 
to  this  30  per  cent,  of  the  total  water  con- 
sumption for  extra  losses,  such  as  initial  con- 
densation, we  have  a  cylinder  consumption 
of  55,300  lbs.  per  hour. 

The  point  of  chief  interest  is  that  the  boiler 
with  2,640  sq.  ft.  of  heating  surface  can  main- 
tain an  output  equal  to  the  one  with  3,505  sq. 
ft.  as  shown  by  the  above  comparison.  The 
most  striking  feature  of  the  Pennsylvania 
boiler  is  the  liberal  water  space  around  the 
fire-box  and  the  wide  throat,  insuring  ample 
circulation  around  by  far  the  most  valuable 
heating  surface  in  the  boiler.  Another  pecu- 
liarity of  the  design  which  may  or  may  not 


doing  in  the  Atlantic  City  service  what  Class 
D,r,,  which  has  only  33  sq.  ft.  of  grate,  failed 
to  do.  Class  D18  did,  of  course,  good  work  in 
less  severe  service. 

The  cry  has  been  raised  for  something  defi- 
nite in  ratios  for  boiler  design.  The  chief 
value  of  ratios  in  locomotive  design  is  to 
serve  as  a  check  on  the  work.  A  complete 
outfit  of  perfect  ratios  will  not  make  a  free 
steaming  engine  when  the  fundamental  con- 
sideration of  circulation  is  overlooked,  and 
the  engine  has  cracked  side-sheets  and  other 
fire-box  difficulties. 


Alloy  Steels.t 


The  term  "alloy  steels"  is  used  chiefly  to 
distinguish  steels  containing  influencing 
quantities  of  metals  other  than  iron,  from 
the  ordinary  steel  of  commerce  known  as 
carbon  steel,  in  which,  iron,  and  carbon  are 
the  influencing  elements  for  use,  other  ele- 
ments being  considered  more  as  impurities 
than  as  useful  ingredients.  There  are  three 
kinds  of  carbon  steel,  namely:  crucible,  bes- 
semer  and  open  hearth.  They  contain  small 
quantities  of  phosphorus,  sulphur,  silicon 
fiud  manganese,  as  well  as  oxygen,  nitrogen 
and  hydrogen.  Copper  and  arsenic  are  pres- 
ent sometimes  but  not  generally  in  large 
quantity.  Small  percentages  of  silicon  and 
manganese  are  often  regarded  as  useful  for 
special  purposes  but  they  do  not  give  a  spe- 
cific name  to  the  steel.  From  time  to  time 
we  have  had  upon  the  market  silicon  steel, 
phosphorus  steel,  chrome  steel,  aluminum 
steel,  but  none  have  been  permanent.  Nickel 
steel,  manganese  steel,  self-hardening  or  air- 
hardening  steel  and  high-speed  steel  are  per- 
manent  alloy   steels. 

*See   Hailroad   aazette,  April   22.  1904. 

tExtract  from  a  paper  read  by  Wm.  Metcalf  at 
the  Atlantic  City  Convention  of  the  American  So- 
ciety for  Testing  Materials. 


Nickel  steel  cor.taining  small  parts  of 
nickel  is  used  chiefly  for  structural  purposes, 
and  gives  strength  and  toughness.  It  has 
been  used  mostly  for  armor  plates  and  gun 
parts,  and  lately  it  is  being  tested  in  rails. 
Hadfield's  manganese  steel  is  unique,  hard, 
tough,  non-magnetic,  non-hardening  by 
quenching,  non-annealable  by  any  known 
method,  and  practically  unmachineable. 
There  is  nothing  to  compare  it  to,  nor  to  test 
it  by.  It  is  finding  large  use  for  a  number 
of  special  purposes. 

Self-hardening  or  air-hardening  steel  de- 
rives its  name  from  the  fact  that  when  it  is 
heated  to  an  orange  color  and  allowed  to 
cool  slowly  in  the  air  it  becomes  exceedingly 
hard.  Some  years  ago  it  was  known  gener- 
ally as  Mushet  steel,  from  the  fact  that  the 
first  development  was  due  to  the  distin- 
guished metallurgist  whose  name  it  bore. 
The  usual  composition  of  this  steel  is  about 
2  to  3  per  cent,  manganese,  4  10  5  per  cent, 
tungsten  and  carbon  high.  The  distinctive, 
persistent  hardness  of  manganese  steel  indi- 
cates that  it  is  manganese  that  gives  this 
steel  its  so-called  self-hardening  property. 
This  was  confirmed  many  years  ago  by  Lang- 
ley,  who  found  that  steel  high  in  carbon, 
containing  about  4  per  cent,  tungsten  and 
minute  quantities  of  manganese  had  no  self- 
hardening  property,  and  that  the  same  steel 
remelted  so  as  to  contain  3  per  cent,  man- 
ganese became  an  excellent  self-hardening 
steel.  Langley  next  showed  by  his  emery 
wheel  test  that  tungsten  is  the  element  that 
acts  as  a  mordant  to  hold  the  carbon  in  solu- 
tion at  a  high  temperature,  giving  this  steel 
its  most  valuable  property,  namely,  that  of 
remaining  hard  at  a  comparatively  high  tem- 
perature, so  that  a  tool  made  of  it  could  be 
used  for  cutting  metals  at  a  hign  speed. 

Air-hardened  steel,  as  a  rule,  is  not  tough; 
that  is  to  say,  if  it  is  made  tough  it  will  not 
be  very  hard,  and  the  edge  of  a  tool  will 
flow.  When  it  is  so  hard  that  it  will  not 
flow  then  it  is  so  brittle  that  it  will  crumble 
easily.  A  few  years  ago  at  the  Bethlehem 
Steel  Works,  some  person  (whether  he  was 
a  blunderer  or  a  genius  history  does  not 
say)  revolutionized  the  whole  machine  busi- 
ness. Either  by  design  or  accident  he  heated 
a  tool  made  of  air-hardening  steel  until  it 
was  nearly  melted,  and  according  to  the  tra- 
ditions and  teaching  of  the  ages  the  tool 
was  ruined  utterly.  Again,  either  by  acci- 
dent or  design  this  ruined  tool  was  put  into 
service,  and  it  did  an  unheard  of  amount  of 
work.  This  led  to  further  experiments  and 
tests,  and  the  Taylor- White  process  was  de- 
veloped. This  process  consisted  in  heating 
a  tool  excessively  hot  and  cooling  it  by 
successive  stages,  thus  producing  a  tool  that 
would  cut  at  enormous  speed  for  metal  work, 
and  take  off  chips  that  developed  enough 
heat  to  blue  them. 

The  process  seems  to  have  been  uncertain, 
and  the  potentialities  were  so  great  that 
nearly  all  of  the  leading  steel  makers  in  the 
world  attacked  the  problem.  Manganese  has 
reduced  from  3  to  4  per  cent,  to  0.30  per 
cent  to  traces,  tungsten  has  been  increased 
to  10  to  20  per  cent,  instead  of  the  usual  4 
to  6  per  cent.,  and  the  carbon  is  generally 
less  than  1.00  per  cent. 

The  best  methods  of  hardening  may  not 
have  been  found.  It  seems  that  for  very 
high-speed  work  it  is  necessary  to  nearly 
melt  the  point  of  a  tool  and  quench  it  in  a 
strong  air  blast,  and  then  grind  it  to  shape. 
This  would  not  do  for  threading  dies,  mill- 
ing cutters,  etc..  for  the  heat  would  destroy- 
the  tools.  High-speed  steel  can  be  annealed 
as  nicely  as  carbon  steel,  differing  in  this  re- 
spect from  air-hardening  steel.  The  finished 
tools  are  heated  in  a  lead  bath  to  1,800  de- 
grees to  2,000.  degrees,  and  are  quenched 
quickly    in    ordinary    tempering   oil.    which 
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must  be  kept  cool  by  a  coil  containing  circu- 
lating cold  water.  They  are  then  tempered 
in  a  bath  of  heavj-  oil  heated  to  about  450 
degrees.  The  tools  come  out  bright  and 
clean. 

The  steel  maker  has  the  most  to  learn;  he 
must  find  out  why  there  is  such  a  gr^at  dif- 
ference in  the  work  the  steel  will  do,  when 
there  is  so  little  difference  in  compositions. 
He  must  find  the  composition,  or  mixture, 
that  will  come  nearest  to  meeting  all  of  the 
requirements.     As  far  as  we  know  at  pres- 

Car  Shop  ^ZT^^fV^^. 


six  in-bound  and  six  out-bound  main  tracks, 
nine  branch-line  tracks,  six  storage  tracks 
and  three  independent  running  tracks.  The 
yard  is  arranged  with  the  engine  shed,  stand 
pipe,  coal  chutes  and  ash  pit  in  the  middle, 
and  all  freight  is  classified  over  the  hump 
tracks.  This  system  of  having  all  the  facili- 
ties convenient  to  the  point  where  the  en- 
gines are  engaged  will  save  a  large  amount 
of  time  and  money.  Other  interesting  and 
ecoflomical  features  are  the  arrangement  of 
the  weigh  scales,  which  are  on  a  descending 


X  216  ft.,  foundry  100  ft.  x  100  ft,  and  a 
stores  building  85  ft.  x  260  ft.  with  a  200- 
ft.  platform  and  offices  above.  Some  of  these 
buildings  are  nearly  finished  and  all  are 
under  construction. 

In  the  main  yard  proper,  a  new  engine 
house  and  freight  sheds  are  now  being  built. 
The  engine  house  is  of  fireproof  construc- 
tion throughout,  with  walls  of  masonry, 
brick  and  concrete  and  with  roofs  of  concrete 
and  steel  supported  on  steel  posts  encased  in 
concrete.     It  contains  42  stalls  divided  into 
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ent  the  steel  users  have  not  succeeded  in 
making  tools  that  are  satisfactory  for  finish- 
ing, and  for  this  purpose  they  use  carbon 
steel  tools.  This  difficulty  may  be  overcome 
by  proper  methods  of  hardening  and  temper- 
ing or  the  steel  makers  may  find  a  composi- 
tion that  will  make  a  tool  that  is  as  good  for 
finishing  as  for  roughing. 


Yard,    Shop    and    Terminal     Improvements 
of  the  Canadian    Pacific  at  Winnipeg. 


The  improvements  now  being  made  at 
Winnipeg  by  the  Canadian  Pacific  Railroad 
consist  of  extensive  changes  in  the  main 
yard,   including   the   building   of  a   number 


grade,  thus  allowing  cars  to  be  separated 
and  weighed  by  gravity  without  rehandling, 
and  an  elevated  caboose  track  situated  so  as 
to  be  convenient  to  the  outlet  of  the  classi- 
fication yard,  so  that  cabooses  can  be  at- 
tached to  out-going  trains  with  little  delay. 
The  accompanying  yard  plan  shows  how 
both  the  local  and  main  line  traffic  may 
easily  be  classified.  The  arrangement  of 
the  eastbound  and  westbound  main  tracks 
lias  not  been  changed  and  they  run  di- 
rectly through  the  lower  part  of  the  yard. 
The  junction  of  the  tracks  of  the  branch 
lines  to  Souris,  Toulon,  Selkirk  and  Winni- 
peg Beach  has,  however,  been  moved  further 
west  between  the  main  yard  and  the  new 
car  and  locomotive  shops.  According  to  the 
new  arrangement,  all   the  eastbound  trains 


four  sections  by  brick  fire  walls.  The  turn- 
table pit  is  71  ft.  6  in.  in  diameter,  and  the 
inner  wall  is  95  ft.  2i/4  in.  from  the  ce  iter 
of  the  pit.  The  depth  of  the  roundhouse 
is  80  ft.  The  outer  door  and  roof  supports 
are  made  of  steel  and  are  13  ft.  7  in.  from 
center  to  center  at  the  front  circle,  diverg- 
ing to  25  ft.  at  the  outside  walls.  The  pits 
are  58  ft.  long  and  4  ft.  wide.  The  walls 
and  footings  are  of  concrete  and  the  floor  is 
paved  with  hard  burnt  brick  on  an  arched  bed 
of  well-puddled  sand.  They  are  from  2  ft.  4 
in.  to  2  ft.  8  in.  deep,  and  a  catch  water  basin 
is  built  at  the  end  of  each  pit.  These  basins 
are  connected  with  10-in.  drain  pipes  graded 
to  run  to  the  main  outlet.  An  easy  inspec- 
tion is  obtained  by  this  method  and  any 
blocking  of  drains  can  be  remedied  without 
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Cross  Section  of  Freight  House  and  Tracks  at  Winnipeg. 


of  new  shops,  a  terminal  station  and  hotel 
and  the  erection  of  an  eight-track  viaduct 
140  ft.  wide  over  Main  street.  In  order 
to  provide  for  the  yard  changes,  the  com- 
pany purchased,  in  the  early  part  of  1903, 
about  350  acres  of  land  west  of  the  present 
yard  site.  The  improvements  now  being 
made  in  the  yard  are  of  a  radical  nature  as 
the  general  layout  has  been  entirely  changed 
with  the  exception  of  the  main  tracks  and 
a  few  of  the  branch-line  tracks  serving  the 
industries  surrounding  the  yard.  The  plans 
provide  for  two  combination  receiving  and 
classification  yards  for  branch  and  main- 
line traffic  which  are  connected  by  means 
of  two  "hump"  tracko.     Each  yard  contains 


of  both  branch  and  main  lines  will  pull  di- 
rectly into  the  west  receiving  yard.  The 
cars  are  weighed  in  passing  over  the  hump 
and  are  then  classified  on  the  main  and 
branch  line  tracks  in  the  eastern  half  of  the 
yard.  The  same  operation  reversed  will 
take  place  with  the  trains  from'  the  east, 
which  are  classified  in  the  western  half  of 
the  yard.  In  connection  with  these  yard 
changes,  new  car,  locomotive  and  other  shops 
are  being  built  to  the  west  of  the  main  yard. 
The  new  buildings  include  two  passenger 
shops  100  ft.  X  240  ft,  freight-car  shop  100 
ft.  x  408  ft.,  planing  mill  100  ft  x  216  ft, 
power  house  100  ft.  x  100  ft.,  locomotive 
shop  162  ft.  X  680  ft.,  blacksmith  shop  100  ft 


digging  or  taking  up  the  pipes.  The  track 
rails  are  bolted  to  the  pit  walls  by  wrought 
iron  angle-shaped  plate  anchors  placed  in 
the  concrete  when  the  wall  is  built.  The 
drop  pit  is  built  between  and  connects  two 
pits  and  is  7  ft  wide.  At  the  engine  pits, 
the  opening  is  spanned  by  steel  I-beams  so 
arranged  that  they  can  be  removed  to  facili- 
tate the  handling  of  driving  wheels.  The  pit 
is  5  ft.  2  in.  deep  to  the  first  floor  level  and 
has  a  car  track  2  ft.  in'  gage.  Under  the 
track  is  an  opening  1  ft.  5  in.  wide  and  5 
ft.  deep  for  the  pneumatic  jack.  The  roof 
is  of  concrete  and  steel  construction  and  the 
main  beams  over  the  posts  are  of  steel.  The 
cross  beams  are  built  of  steel  rods  and  con- 
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Crete.  The  posts  are  steel  I-beams  encased 
in  concrete  with  a  metal  mesh  close  to  the 
outer  faces.  Between  the  cross  beams,  a  3- 
in.  slab  of  reinforced  concrete  carries  the 
roof  and  a  2-in.  slab  forms  the  ceiling,  the 
air  space  between  serving  to  prevent  conden- 
sation. The  longest  spans  for  the  reinforced 
concrete  beams  are  24  ft.  An  extension  is 
being  built  at  the  rear  of  the  house  for  the 
engine  and  boiler  rooms  independent  of  the 
roundhouse.  The  engine  room  contains  a 
fan  engine  and  blower  for  heating  purposes. 


carried  on  four  rows  of  reinforced  con- 
crete columns.  The  two  street  railway 
tracks  are  provided  for  in  the  center  arch- 
way with  a  clear  headway  of  14  ft.  over  the 
center  of  each  track,  while  the  side  road- 
way arches  are  intended  for  vehicles.  The 
roadway  will  have  a  grade  of  one  in  20  in 
the  approaches  and  will  be  paved  with 
wooden  blocks  laid  diagonally  from  center 
to  sides  aci-oss  the  street  and  resting  on  6 
in.  of  concrete.  Sidewalks  will  be  Gran- 
olithic 3  ft.  6  in.  above  the  roadway  and  laid 


rails  and  rods.  The  platforms  aie  Gin.  con- 
crete slabs  reinforced  with  expanded  metal 
through  which  skylights  are  provided  over 
each  roadway  and  sidewalk.  These  skylights 
are  removable  to  allow  of  snow  being  de- 
posited and  distributed  on  the  roadways 
lie'ow  so  that  sleighing  will  not  be  intei-- 
fered  with  in  winter  time. 

Work  has  not  yet  been  begun  on  the  com- 
bined hotel  and  passenger  station,  although 
the  contract  has  been  awarded  to  Peter 
Lyall   &   Sons,  of  Montreal.     There   will  be 
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The  houses  are  heated  by  hot  air  which  is 
conducted  through  concrete  and  tile  pipe 
ducts  ti  the  pits.  The  floor  of  the  engine 
house  is  composed  of  brick  with  sand  grout 
resting  on  a  bed  of  well-puddled  sand.  The 
pipes  from  the  boiler  house  consist  of  a  3-in. 
exhaust  steam  pipe  with  attachments  to  con- 
nect with  the  steam  domes  of  locomotives. 
Exhaust  steam  is  used  for  heating  purposes, 
a  4-in.  wrought-iron  pipe  serving  for  hot  and 
cold  water,  and  a  lV4-in.  pipe  being  used  for 
compressed  air.  Attachments  and  valves 
are  provided  between  each  pair  of  pits.  The 
houses  are  wired  for  electric  light  and  have 
three  16-candle  power  droplights  per  pit 
which  are  hung  over  the  main  beams  be- 
tween pits.  Sockets  for  connecting  hand- 
lights  are  provided  in  a  convenient  position 
on  each  post. 

The  freight  houses  now  building  consist 
of  a  two-story  office  60  ft.  x  120  ft.,  an  out- 
bound shel  40  ft.  X  1,242  ft.,  an  in-bound 
shed  60  ft.  x  1,242  ft.  with  six  tracks  and 
two  transfer  platforms  letween  them.  The 
west  end  of  the  in-bound  shed  is  to  be  used 
as  a  bonded  warehouse,  and  the  west  end 
of  the  out-bound  shed  is  a  cold-storage  build- 
ing to  be  equiprel  with  a  refrigerating 
plant.  The  method  of  construction  is  shown 
hy  the  accompanying  plan.  The  distance 
hetwee'n  the  two  sheds  is  90  ft.  and  the  width 
of  each  of  the  two  transfer  platforms  is  10 
ft.  The  height  of  the  out-bound  freight  shed 
at  the  rear  wall  is  11  ft.  6  in.,  and  at  the 
platform  is  14  ft.,  and  the  height  of  the  in- 
bound freight  shed  is  11  ft.  6  in.  at  the 
rear  and  15  ft.  3  in.  at  the  front.  The  prin- 
cipal features  are  the  long  span  roof  beams 
which  are  cantilevered  8  ft.  over  the  posts 
to  carry  the  continuous  doors.  The  rafters 
are  covered  with  1*4  in.  boards  and  tar  and 
gravel  roof.  The  posts  are  supported  on 
stone  footings,  and  the  concrete  floor  is  laid 
on  a  prepared  bed  of  well  puddled  sand. 

The  contract  for  building  the  Main  street 
subway  has  just  been  let  to  Deeks  &  Deeks. 
Winnipeg,  and  work  on  this  has  been  begun. 
The  tracks  of  the  Canadian  Pacific  (eight 
in  number)  will  be  carried  across  Main 
street  on  a  reinforced  concrete  groined 
arched  structure  at  an  elevation  of  5  ft. 
above  the  present  level  of  the  street.  The 
total  length  of  subway  and  approaches  is 
646  ft.  8  in.  and  the  total  width  over  side- 
walks 100  ft.  The  arch  structure  has  a 
width  of  140  ft.  over  copings.  There  are 
three  main  elliptical  roadway  arches  of  23 
ft.  3  in.  clear  span  and  two  semi-circular 
sidewalk  arches  of  11  ft.  lOLj  in.  clear  span 


to  same  grade.  The  railroad  tracks,  which 
cross  Main  streat  on  a  skew  of  86  deg.  4 
min.,  are  ,laid  in  depressed  ballast  troughs, 
the  base  of  rail  being  5  in.  below  the  tops 
of  platforms  and  beams.  The  main  longi- 
tudinal beams  terminate  in  buttresses  and 
are  reinforced  with  old  rails  latticed  to- 
gether, making  con- 
tinuous trusses  be- 
tween the  buttres- 
ses of  retaining 
walls.  In  addition 
to  these  rail  truss- 
es, other  loose  rails 
are  provided  on 
tops  of  beams  over 
columns  and  bot- 
tom of  beams  in 
center  of  spans, 
all     of     which    are 


500  rooms  in  the  hotel,  which  will  be  240 
ft.  long  and  190  ft.  wide.  The  station  will 
be  300  ft.  long  x  150  ft.  wide,  and  the  office 
portion  will  te  170  ft.  long  x  140  ft.  wide. 
The  hotel,  which  is  to  be  seven  stories  high, 
will  be  on  Main  and  Fonseca  streets,  while 
the  offices  will  be  on  Maple  street.    The  wait- 


General   Plan  of  Main  Street  Subway  at  Winnipeg. 
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Cross  Section   of   Main   Street  Subway  at   Winnipeg. 
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Section    Through    Pit    in    Roundhouse    at    Winnipeg. 


joined  together  by  additional  shear  bars 
hooked  through  holes  punched  in  rail 
webs.  The  load  is  transferred  to  these 
beams  by  a  solid  concrete  floor  reinforced 
with  rails  and  rods,  the  latier  bent  up  and 
hooked  in  concrete  beains  at  ends.  The  col- 
umns and  footings  are  also  reinforced  witli 


ing  room  in  the  station  will  be  three  stories' 
high,  with  a  glass  roof.  The  building  will 
be  built  mostly  of  stone  and  terra-cotta. 

We  are  indebted  to  former  Chief  Engineer 
E.  H.  McHenry  and  to  F.  P.  Gutelius,  Engi- 
neer of  Maintenance  of  Way,  for  the  above 
information  and  drawings. 
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Notes    from    the     Union    Pacific    Shops    at 
Onnaha. 


The  new  locomotive  shops  of  the  Union 
Pacific  at  Omaha  were  put  in  operation  in 
the  fall  of  1902.  The  machine  tools  are 
driven  by  direct-current  motors  and  more 
than  60  per  cent,  of  the  tools  are  new.  Good 
results  were  obtained,  but  it  was  realized  a 
year  or  more  ago  that  possibilities  for  a 
considerable  improvement  in  efflciency  ex- 
isted. It  was  decided  to  put  the  matter 
into  the  hands  of  one  man  who  would  de- 
vote his  entire  attention  to  bringing  each 
important  tool  up  to  its  maximum  service. 
In  some  cases  the  output  of  a  single  tool 
has  been  so  greatjy  increased  that  extra 
tools,  previously  needed,  have  been  with- 
drawn from  service.  A  few  of  the  more 
notable  and  interesting  records  are  given 
in  the  following: 

Three  pairs  of  50-in.  Midvale  tires,  which 
were  badly  worn,  required  two  roughing 
cuts  and  were  finished  in  4  hours  and  4 
minutes,  the  first  pair  taking  1  hour  and  40 
minutes,  the  second  pair  1  hour  and  37  min- 
utes and  the  third  pair  1  hour  and  27  min- 
utes. This  includes  all  work  from  the  time 
the  wheels  were  taken  off  of  the  floor  until 
they  were  put  back  again.  The  machine 
used  was  a  90-in.  Pond  lathe  driven  by  a 
15-h.p.  motor.  The  average  surface  speed 
was  23  f.p.m.,  using  a  3  16-in.  cut  and  feed. 
The  maximum  power  demand  on  the  motor 
was  7  h.p.,  and  the  average  horse-power  was 
4%.  On  the  basis  of  these  tests  the  horse- 
power of  the  driving  motor  could  be  re- 
duced about  one-third  and  still  have  enough 
power  to  do  the  work. 

On  this  same  lathe  84-in.  drivers  having 
Standard  tires  were  turned  at  a  peripheral 
speed  of  2812  f.p.m.  using  a  5/16-in.  cut  and 
3/16-in.  feed.  With  these  heavy  cuts  and 
feeds  and  high  cutting  speeds,  a  tendency  to 
excessive  vibration  is  developed  in  the  ma- 
chine due  to  the  dogs  being  too  light  and 
the  shaft  too  small,  and  an  uneven  chatter- 
ing motion  given  by  the  large  gears.  Larger 
dogs  have  been  designed  at  the  shops  for 
the  purpose  of  reducing  the  trouble.  It  has 
been  suggested  that  these  difficulties  can  be 
overcome  by  doing  away  with  the  driving 
shaft,  which  is  subjected  to  considerable 
torsional  stress,  and  drive  each  face  plate 
independently  with  a  worm. 

Before  high-speed  steels  were  introduced 
into  the  shops  car-wheel  tires  required  5 
hours  for  turning.  This  time  has  now  been 
reduced  to  55  minutes,  the  machine  having 
been  speeded  up  to  a  cutting  speed  of  28 
f.p.m.,  as  against  6  ft.  formerly.  The  fesds 
and  depth  of  cut  have,  of  course,  been  in- 
creased correspondingly.  The  lathes  proved 
to  be  too  light  in  some  respects  for  this 
heavier  service,  and  they  were  strengthened 
by  replacing  the  cast-iron  pinions  with  soft 
steel. 

Extended  piston  rods  are  finished  from 
the  rough  forging  in  7  hours.  The  former 
time  was  14  hours.  The  average  roughing 
speed  is  5  f.p.m  ,  with  'A-in.  cut  and  a  3/10- 
in.  feed.  This  work  is  done  on  an  old  New 
Haven  36-in.  lathe  that  has  been  in. service 
30  years.  The  finishing  is  done  on  a  new 
38-in.  Pond  lathe  at  90  f.p.m. 

The  time  on  piston  valves  has  been  re- 
duced from  14  hours  to  3  hours.  This  in- 
cludes centering  and  turning  valves  of  me- 
dium hard  cast  iron  12  in.  in  diameter.  The 
work  is  done  on  a  I-odge  &  Shipley  36-in. 
lathe.  Roughing  is  done  at  38  f.p.m.  with 
a  %-in.  cut  and  a  V4-in.  feed.  Finishing  and 
grooving  is  done  at  45  f.p.m. 

Low-pressure  cylinder  bushings  30  in.  in 
diameter  are  turned  in  1  hour  and  40  min- 
utes on  a  42-in.  Pond  lathe.  A  year  ag5 
this   job   took    12   hours.     The   speed    is    32 


f.p.m.  with  a  li>-m.  cut  and  a  i^-in.  feed. 
The  finishing  cut  is  at  48  f.p.m.  with  a  1-in. 
feed.  This  includes  turning  and  facing  com- 
plete, "floor  to  floor." 

The  record  for  drilling  flue  sheets  has 
been  increased  from  30  to  110  holes  an 
hour.  This  has  been  accomplished  by  means 
of  the  cutter  shown  in  the  accompanying 
sketch,  Fig.  1,  which  was  designed  at  the 
shops. 

The  tool  used  for  turning  and  flanging 
locomotive  and  car-wheel  tires  is  shown  in 
Fig.  2.  It  consists  of  a  soft-steel  holder 
having  at  one  end  the  roughing  tool  and  at 
the  other  the  flanging  tool,  both  being  made 
of    high-speed    steel. 

The  details  of  an  air  hoist  for  placing  air 
drums  on  locomotives  are  shown  by  Fig.  3. 
It  consists  of  a  5-in.  air  cylinder  supported 
tipright  in  a  framework  on  three  wheels, 
provided  with  a  tongue.  The  upper  end  ot 
the  piston  rod  is  shouldered  and  threaded 
and  carries  a  cradle  in  which  the  drums  are 


mandrels  are  heated  to  a  uniform  tempera- 
ture. The  resulting  babbitted  surfaces  are 
of  such  smoothness  that  after  a  short  time 
in  service  their  condition  is  as  satisfactory 
as  if  they  had  been  milled  or  planed,  while 
the  time  for  this  latter  operation,  amounting 
to  1%  hours  per  cross-head,  is  entirely  saved. 

The  method  of  milling  ports  in  piston 
valve  bushings  for  compound  engines  is 
shown  in  Fig.  6.  This  is  done  with  a  spe- 
cially designed  fixture,  which  mills  four 
ports  at  once. 

By  the  use  of  knuckle  pin  reamers  the 
time  for  reaming  rods  has  been  reduced  from 
2  hours  to  15  minutes.  In  connection  with 
the  reamers  is  a  set  of  templates  which  have 
been  reamed  out,  hardened  and  ground,  to 
which  the  reamers  have  been  sized.  The  dif- 
ferent shops  along  the  line  have  been  sup- 
plied with  reamers,  but  the  templates  are 
kept  in  the  Omaha  shop,  each  hole  having 
a  symbol  number  corresponding  to  the  ream- 
er  that   has   been    fitted   to   this   hole.     All 
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Fig.   2 — Tool   for   Turning   Tires. 


Fig.   3 — Details  of   Air-Drum    Hoist. 

placed.  The  rod  carries  a  split  collar  which 
rests  on  the  upper  head  of  the  cylinder, 
which  is  used  to  secure  the  rod  at  any 
height.  A  drum  held  in  position  by  this 
hoist  is  shown  in  Fig.  4. 

To  overcome  the  necessity  of  machining 
the  sliding  surfaces  of  the  cross-heads  of  the 
Vauclain  compounds  a  cast-iron  jig  (Fig.  5) 
is  used.  It  consists  of  two  end-plates  made 
of  boiler  plate,  which  are  supported  by  two 
soft-steel  mandrels,  each  having  a  taper  part 
to  fit  the  piston  rod  fit  of  the  cross-head. 
The  end  plates  support  four  cast-iron  angle 
face-plates  in  the  same  position  relative  to 
the  cross-head  as  the  guides.  The  top  and 
bottom  angle-plates  on  each  side  are  clamped 
together  and  hand  wheels  with  threade;l 
stems,  inserted  ihrorigh  the  clamps,  bear 
against  the  end-plates,  holding  the  angle- 
plates  rigid  longitudinally.  The  cross-head 
is  heated  in  a  molten  babbitt  bath  contained 
in  a   cast-iron   box,   and   the   end-plates  and 


Fig.    5 — ^Jig   for    Babbitting    Cross-Heads. 

knuckle  pins  are  made  at  Omaha,  and  any 
point  along  the  line  wanting  a  certain  pin 
simply  gives  the  symbol  number. 

Twenty  triple  valves  are  completely  over- 
hauled in  a  day  of  nine  hours  by  one  man 
and  an  apprentice.  -Fig.  7  is  a  corner  of  the 
brass  room  where  triple  valve  work  is  done, 
showing  the  rack  for  testing  the  valves.  One 
man  grinds  seven  angle-cocks  in  35  minutes. 
This  is  done  on  a  special  grinding  machine 
(Fig.  8)  that  has  been  b*fllt  up  out  of  a  nut 
tapper  rescued  from  the  scrap  bin. 

All  shoes  and  wedges  for  the  entire  sys- 
tem (about  3,600  per  year)  are  planed  on 
the  machine  of  Fig.  9.  The  time  is  30  min- 
utes per  shoe  or  wedge,  planing  the  surface 
on  five  sides.  A  special  chuck  was  devised 
for  this  work.  Fig.  10  shows  an  adjustable 
chuck  that  is  used  in  planing  the  box  face 
of  the  shoe  or  wedge.  With  a  special  adjust- 
able chuck,  driving  box  brasses  are  turned  to 
fit  the  box   (for  a  9-in.  journal)   in  15  to  20 
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minutes.     The   former   time    was   one   hour. 

Eccentrics,  cast-iron,  in  two  halves  are 
planed  up  with  a  special  jig  for  clamping 
them  on  the  planer,  at  the  rate  of  six  halves 
an  hour.  The  former  time  was  two  halves 
an  hour.  They  are  turned  on  a  special  man- 
drel holding  four  at  one  time  (Fig.  11)  at 
the  rate  of  one  hour  each.  The  former  time 
was  two  hours  each. 

The  former  record  for  boring  cast-iron  car 
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enables  the  operator  to  plane  for  the  rod  fit 
a  large  back-end  main  rod  brass  in  2Vi  hours. 
The  time  by  the  old  method  was  five  hours. 
Other  aids  to  rapid  handling  of  work  are 
the  regulation  of  the  crane  service,  and  the 
narrow-gage  track  system.  For  instance, 
there  is  used  with  the  crane  a  form  of  tackle 
which    permits   of   four    driver    boxes   being 


Fig.   10 — Chuck  for  Planing   Box-Faces. 


Fici.  4 — Air  Hoist  for  Air-Drums.  Fig.   6 — Milling   Ports  in   Bushings 


Fig.  8 — Grinding   Machine  for  Angle-Cocks. 


Fig.  9 — Planing   Shoes  and    Wedges. 


Fig.    7 — Rack   for  Testing   Triple-Valves. 


Fig.    11 — Turning    Eccentrics  on   Special    Mandrel. 


wheels  was  5(i  in  nine  hours  by  one  man. 
There  is  now  a  record  of  boring  90  wheels 
for  a  5ii;-in.  fit  in  this  same  time,  by  one 
man,  on  two  boring  mills,  using  high-speed 
steel  cutters.  With  a  double  angle-iron  for 
clamping,  and  a  double  tool  holder,  eight  new 
driving  boxes  have  been  planed  up  complete 
in  14  hours.  The  time  with  old  methods  was 
five  hours  per  box. 

One  specially  belted  planer,  to  plane  steel 
rods,  runs  52  f.p.m.  and  removes,  on  actual 
test,  846  lbs.  of  metal  per  hour.  Eighty-two- 
in.   steel   tires  are   bored  and  faced    ( Vi   in. 


stock  removed)  in  35  minutes.  The  old 
time  with  the  old  steel  was  three  hours.  On 
a  Gisholt  lathe,  fitted  up  with  high-speed 
cutters,  40  4-in.  cast-iron  piston  rod  glands 
have  been  fitted  up  in  nine  hours.  On  a  new 
24-in.  Pond  lathe,  60  13-in.  valve  packing 
rings  have  been  bored,  faced  and  cut  off  in 
six  hours.  A  special  double  tool  holder  for 
slotter  work  enables  the  operator  to  slot  out 
a  large  steel  driving  box  complete  for  brass 
and  collar  fit,  in  IV2  hours;  old  time,  three 
hours.  A  special  revolving  angle-iron  chuck, 
with  which  the  brass  needs  but  one  cutting. 


picked  up  and  carried  with  safety  at  one 
time.  Material  is  stored  in  special  places  on 
the  platforms,  and  all  refuse,  chips,  scrap, 
etc.,  are  placed  in  bins  provided  for  each, 
these  bins  being  emptied  periodically.  The 
narrow-gage  road  for  the  most  part  runs  by 
a  time-table. 

The  present  efficient  condition  of  these 
shops  has  been  brought  about  under  the 
supervision  of  W.  R.  McKeen.  Jr.,  Superin- 
tendent of  Motive  Power  and  Machinery,  to 
whose  suggestions  many  of  the  special  meth- 
ods and  devices  in  use  are  due.   H.  W.  Jacobs, 
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General  Shop  Demonstrator  for  the  Union 
Pacific  System,  has  been  directly  in  charge 
of  the  work,  developing  many  of  the  details 
of  Mr.  McKeen's  suggestions.  He  also  de- 
vised the  cutter  of  Fig.  1  and  the  tool-holder 
of  Fig.  2. 


£ight-Wheel      Passenger     Locomotive     for 
the   London   &   North-Western. 


The  illustrations  herewith  show  a  new  fast 
passenger  locomotive  designed  by  Mr.  George 
Whale.  Chief  Mechanical  Engineer  of  the 
London  &  North-Western.  The  engine  was 
built  at  the  Crewe  works  of  the  company. 
It  has  been  designed  to  meet  the  require- 
ments necessary  for  hauling  the  heavy  and 
fast  express  trains  between  London,  Man- 
chester and  Liverpool,  and  at  the  same  time 
tc  have  a  reserve  power  to  meet  increased 
weight  or  speed  which  may  be  required  in 
the  future. 

The  cylinders  are  19  in.  x  26  in.  and  the 
drivers  are  81  in.  in  diameter.  With  85  per 
cent,  of  the  boiler  pressure  of  175  lbs.  avail- 
able as  mean  effective  pressure  at  starting, 
the  maximum  tractive  effort  is  17,200  lbs. 
The  total  heating  surface  is  2,009.7  sq.  ft., 
with  161.3  sq.  ft.  in  the  fire-box.  The  grate 
area  is  22.4  sq.  ft.     The  leading  truck  is  the 


London   &    North-Western    Locomotive. 


London   &    North-Western    Locomotive. 
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North-Western    Locomotive   "Precursor." 
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double  radial  type  fitted  at  the  center  with 
a  radial  axle-bar,  and  side  controlling 
springs.  The  cylinders  are  between  the 
frames  and  have  balanced  rectangular  valves 
operated  by  Joy"s  valve  gear.  The  tender  of 
the  locomotive  is  made  entirely  of  steel, 
which  is  a  departure  from  usual  practice  on 
the  L.  &  N.-W.  The  tank  capacity  is  3,600 
gallons  and  the  coal  capacity  is  6.7  tons. 
The  tender  is  fitted  with  a  water  scoop  oper- 
ated by  a  hand  wheel  and  screw.  The  engine 
■weighs  133,660  lbs. 

Some  trial  runs  were  made  between  Crewe 
and  Rugby,  and  Rugby  and  Crewe.  The 
train  behind  the  tender  consisted  of  15  pas- 
senger cars  each  50  ft.  long  weighing  about 
407  tons,  and  a  dynamometer  car  weighing 
about  12.3  tons.  The  tender  weighed  41.4 
tons,  which  together  with  the  engine  gives 
a  gross  weight  of  about  528  tons.  The  trip 
from  Crewe  to  Rugby  (a  distance  of  about 
75.5  miles)  was  made  in  86  minutes,  and 
from  Rugby  to  Crewe  the  time  was  83  min- 
utes, or  at  the  rate  of  54.5  miles  an  hour. 
The  maximum  speed  attained  was  75  -  miles 
an  hour,  but  this  was  maintained  but  a 
short  time  on  a  1  in  250  down  grade  near 
Crewe.  The  maximum  tractive  effort  indi- 
cated by  the  dynamometer  car  was  15,948 
lbs.  in  starting  from  Rugby. 

"We  are  indebted  to  Mr.  Whale  for  the 
drawings,  photographs  and  details. 


Reinforced    Concrete    Roundhouse    for   the 
C,   M.  &  St.  P. 

The  Chicago,  ililwaukee  &  St.  Paul  has  be- 
gun the  erection  at  Galewood,  111. — a  suburb 
of  Chicago — of  a  roundhouse  having  rein- 
forced concrete  pits  and  lower  walls.  Resort 
to  a  special  design  was  necessitated  by  the 
soil  conditions  of  the  site,  which  is  on  made 
ground  of  a  depth  of  about  15  ft.;  the  alter- 


native to  the  course  adopted  being  a  liberal 
use  of  piling. 

The  house  will  contain  36  stalls  and  is 
built  on  a  radius  for  the  inside  circle  of  86 
ft.  10  in.,  and  a  stall  depth  of  84  ft.  It  is 
separated  into  three  equal  sections  by  trans- 
verse fire  walls.  The  outside  wall  and  all 
transverse  walls  are  reinforced  concrete  up 
to  the  window  line,  and  are  brick  above  this 
point.  The  house  is  polygonal,  with  sides 
26  ft.  8^4  in.  long.  A  beam  design  is  used 
for  the  reinforced  concrete,  the  beams  rest- 
ing upon  footings  1  ft.  3  in.  deep  and  2  ft. 
6  in.  wide,  on  creosoted  piling,  30  ft.  long. 
There  are  three  piles  under  each  angle,  and 
a  single  pile  under  each  of  the  two  interme- 
diate   points.     The    transverse   walls    have 
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single  piles  spaced  at  intervals  varying  from 
6  ft.  to  8  ft.,  except  at  their  inner  ends, 
where  the  distance  is  reduced  to  3  ft.  7%  in. 
The  beams  are  7  ft.  7  in.  deep  and  15  in. 
thick.  Their  lengths  vary  from  6  ft.  in  the 
transverse  walls  to  9  ft.  6  in.  in  the  outside 
wall.  They  are  reinforced  by  a  double  row 
of  %4n.  corrugated  steel  bars,  placed  3  in. 
in  from  the  outside  and  spaced  13  in.  apart. 
There  are  two  additional  bars  at  the  top  and 
one  at  the  bottom,  and  a  single  bar  3  in. 
from  the  lower  edge  in  the  middle  of  the 
beam,  giving  altogether  20  continuous  bars. 
Wherever  a  joint  occurs  in  construction,  12 
additional  bars  6  ft.  long  will  be  used,  the 
manner  of  their  insertion  being  shown  in 
the  typical  sections  of  walls.     Between  sup- 
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Section   Through  Pipe  Duct. 


Detail  of  Roundhouse  Pit. 
Reinforced   Concrete    Roundhouse  for  the   C,   M.   &   St.    P. 
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ports  the  bottoms  of  the  walls  are  beveled 
at  an  angle  of  45  deg.  to  a  width  of  3  in., 
the  object  being  to  reduce  resistance  in  the 
event  of  heaving  of  the  ground  from  frost. 
The  cross-section  shows  a  new  idea  in  roof 
arrangement,  there  being  three  inclinations. 
The  two  inner  ones  have  each  a  skylight  to 
give  light  over  the  rear  and  middle  parts  of 
the  locomotive.  The  ventilators  have  louvres 
and  pivoted  doors  on  each  side  opposite  the 
smoke-jacks,  the  sides  between  being  cov- 
ered with  drop  siding.  The  smoke-jacks  are 
tile. 

The  pit  design  is  novel.  A  broad  base  is 
provided  to  avoid  the  use  of  piling,  this  di- 
mension being  10  ft.  8  in.  The  depth  below 
the  floor  line  is  3  ft.  9  in.,  and  the  thickness 
of  wall  is  2  ft.  4  in.  The  pit  and  tops  of 
walls  are  lined  with  brick.  This  is  due  to  a 
well  founded  belief  that  the  locomotive  lubri- 
cating oils  would  have  a  bad  effect  on  the 
concrete.  A  hard-burned  paving  brick  wfll 
be  used. 

The  reinforcing  bars  of  the  pit  concrete 


are  clearly  indicated  in  the  drawings.  At 
the  bottom,  beginning  7  in.  from  each  edge, 
there  are  two  sets  of  five  longitudinal  bars, 
IV2  in.  in  from  the  lower  surface,  spaced  9 
in.  apart.  There  is  also  one  set  of  five  di- 
rectly under  the  pit  bottom,  spaced  6  in. 
apart,  and  a  set  of  five  at  the  top  of  each 
wall.  Transverse  reinforcement  is  obtained 
by  7-ft.  lengths  spaced  12  in.  centers,  and  the 
lower  corners  of  the  pit  are  strengthened  by 
2-in.  lengths,  placed  at  45  deg.  and  spacied 
12  in.  centers.  The  walls  of  the  catch-basins 
at  the  inner  ends  of  the  pits  are  brick.  The 
bottoms  are  concrete,  reinforced  longitudi- 
nally and  transversely  as  shown.  The  pipe 
duct  is  also  of  reinforced  concrete.  The  rail 
chair  setting,  a  detail  of  which  is  shown,  is 
the  standard  of  the  C,  M.  &  St.  P.  The  pits 
have  a  fall  toward  the  inner  end,  draining 
into  the  catch-basins.  They  are  divided  into 
sets  of  three,  the  one  on  each  side  draining 
to  the  center  one  and  the  latter  to  the  sewer. 
The  house  will  be  heated  by  the  hot-blast 
system.     The  distribution  will  be  overhead. 
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with  branches  dropping  down  the  posts  to 
ducts  running  beneath  tthe  floor  to  the  pits. 
The  two  outlets  for  each  pit  are  placed  on 
one  side. 

^  The  estimated  cost  of  the  Galewood  house, 
tor  the  building  alone,  is  $80,000.  A  30-stal! 
house  of  the  same  design  will  be  built  at 
West  Milwaukee,  at  a  cost  of  $65,000,  and 
the  Franklin  Boulevard  (Chicago)  house 
will  be  enlarged  by  19  stalls,  also  using  the 
reinforced  concrete  construction.  These 
were  designed  under  the  supervision  of  Mr. 
C.  P.  Loweth,  Engineer  and  Superintendent 
of  Bridges  and  Buildings.  The  design  of 
the  reinforced  concrete  work  was  directly  in 
charge  of  Mr.  J.  J.  Harding,  Assistant  En- 
gineer. Above  the  concrete  work  the  desig:n 
was  in  charge  of  Mr.  J.  U.  Nettenstrom, 
Atehitect  for  the  company. 


A  large  increase  in  the  wages  of  the  em- 
ployes of  the  Chinese  Eastern  Railroad  has 
been  made,  to  last  during  the  war.  Married 
employes  whose  salary  is  $450  a  year  or  less 
get  an  advance  of  50  per  cent.,  but  not  more 
than  $180;  salaries  of  $450  to  $900  are  ad- 
vanced 40  per  cent,  till  the  advance  reaches 
$270;  from  $900  to  $1,800  the  advance  is  30 
per  cent,  till  it  reaches  $450,  etc.  Unmar- 
ried employes  receive  one-half  of  these  ad- 
vances. Free  passes  are  granted  to  wives 
and  children  of  employes  who  wish  to  re- 
turn to  Europe.  This  means  that  supplies 
are  scarce  and  high  in  Manchuria.  The  mili- 
tary traffic  being  almost  entirely  eastward, 
passengers  can  be  carried  westward  with 
scarcely  any  additional  cost. 
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Reinforced   Concrete    Roundhouse  for  the   C,   M.   &   St.    P. 
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Shop   Notes  from   Elizabethport. 

The  principal  repair  shops  of  the  Central 
Railroad  of  New  Jersey  are  at  Elizabethport, 
N.  J.  These  shops  were  completed  in  1901 
and  were  described  in  the  Railroad  Gazette 
Dec.  27,  1901,  and  Jan.  3,  1902.  The  shops 
are  modern  in  design  and  in  equipment,  but 
in  addition  to  this,  the  efficiency  of  the  shops 
has  been  greatly  increased  by  the  close  at- 
tention paid  to  special  devices  for  facilitat- 
ing many  of  the  operations  necessary  in  re- 
pairing locomotives  and  cars.  We  are  in- 
debted to  "\V.  Mcintosh,  Superintendent  of 
Motive  Power;  G.  L.  Van  Doren,  Superinten- 
dent of  Shops,  and  others,  for  assistance  in 
obtaining  the  details  for  the  following  de- 
scriptions: 

MACHIXIXG  DKIVIXG  BOX  SHOES   AND  ^VEDGES. 

Driving  box-shoes  and  wedges  are  ma- 
chined on  a  36  in.  x  10  in.  double-head  Pond 


of  the  shoes  or  wedges,  as  the  case  may  be, 
marked  c-c,  are  then  planed.  By  using  a 
double  tool,  "B"  shown  in  Fig.  2,  both  of 
these  faces  are  planed  at  one  time.  When 
these  faces  are  planed  the  bar  is  turned 
over.  The  bar  is  turned  by  means  of  a  crane 
and  tackle  which  passes  over  the  planer.  The 
tackle  is  hooked  to  the  planing  blocks. 
These  blocks  are  placed  in  the  ends  of  the 
bar  and  are  shown  at  A  in  Fig.  3.  The  faces 
of  the  shoes  or  wedges  d-d  are  then  planed 
in  a  similar  manner  to  the  faces  c-c. 

The  shoes  and  wedges  are  now  ready  to 
be  placed  in  their  respective  pedestal  jaws 
to  have  the  box  faces,  or  face,  "E"  located. 
When  the  proper  positions  of  the  box  faces 
have  been  found  and  marked,  the  shoes  and 
wedges  are  taken  to  the  planer  and  planed 
in  the  chuck  shown  in  Fig.  4.  This  chuck 
also  has  a  rib  cast  on  its  under  side,  and  is 
secured  to  the  planer  in  the  same  way  as 


rV^V, 


!*"" 

-//- 

--r--9i--! 

II 

^ 

II 

^^  11 

.          11         0          11         e 

II     ' 

II 

" 

II 

»    II. 

-//-- 

— 1 — 

U' 

II 

II 

11 

II  !       Jl 

II 

11 

It 

11 

_-X.-1r?.-___i 

---_--- 

II 

11 

II 

'     .11  ."   ^11     ■ 

ir     ' 

II 

II 

"    II 

shown.  In  a  day  of  10  hours  one  man  using 
this  method  can  plane  from  18  to  20  shoes 
and  wedges.  This  system,  tools  and  chucks, 
was  designed  by  Mr.  G.  L.  Van  Doren,  Super- 
intendent of  the   Elizabethport  shops. 

CHUCK  AMD  MANDREL  FOR  BORING  AND  TURNING 
ECCENTRICS. 

The  chuck  used  for  boring  and  facing  ec- 
centrics is  shown  by  Fig.  5.  The  lug  on  the 
bottom  of  the  chuck  is  finished  to  fit  the 
pocket  of  the  boring  mill.  Bolts  passing 
through  the  flange  of  the  chuck  hold  it  in 
position  on  the  bed.  The  eccentric  casting 
is  dropped  into  the  chuck,  and  is  adjusted 
and  held  in  its  proper  position  by  means  of 
four  set  screws  passing  through  the  chuck, 
as  shown.  This  device  is  particularly  use- 
ful and  economical  when  a  number  of  ec- 
centrics of  the  same  size  are  to  be  bored. 
Before  this  chuck  was  used  it  cost  about  45 
cents  to  set  up,  bore  and  face  one  eccentric. 
By   using  this   chuck,   an   eccentric   can   be 
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Fig.    1 — Chuck  for    Planing   Shoes   and    Wedges. 


planer,  driven  by  a  10  h.p.  motor.  The  chuck 
used  for  planing  the  inside  bearing  surfaces 
of  the  shoes  and  wedges  is  shown  in  detail 
in  Fig.  1.  The  chuck  is  8  ft.  long  and  13 
In.  wide  over  all.  On  the  bottom  of  the 
chuck  a  rib  is  cast.  This  rib  fits  into  the 
slot  on  the  planer  bed  and  prevents  any  lat- 
eral movement  of  the  chuck.  Two  of  these 
chucks  are  bolted  side  by  side  on  the  planer 
bed.  Five  shoes  are  placed  in  each  chuck, 
and  are  held  in  position  by  %  in.  set  screws 
in  the  chucks,  as  shown. 

The  first  operation  is  to  plane  the  inside 
faces  of  the  shoes,  shown  by  the  dotted  lines 
and  marked  "A."  Both  heads  of  the  planer 
are  used,  one  head  on  each  set  of  five  shoes, 


Fig.  2 
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Fig.   3 — Bar  for    Planing   Shoes  and    Wedges. 
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SECTION  A- B. 
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Fig.  4 — Chuck  for  Planing  Box-Faces  of  Shoes  and  Wedges. 


Forming  Tool  for 
Finishincf  Bxertfric. 


Fig.  5. 


Fig.  6. 


Chuck  and  Mandrel  for  Machining  Eccentrics. 


Fig.  7. 
Tools   for    Machining    Packing-Rings. 


Fig.  8. 


thus  planing  10  shoes  at  one  time.  The  sec- 
ond operation  consists  of  planing  the  verti- 
cal sides  of  the  shoes  marked  "B."  Both 
sides  are  planed  at  the  same  time  by  using 
the  tool  "A"  shown  in  Fig.'  2.  The  shoes  are 
then  bolted  on  a  planing  bar,  shown  by  Fig. 
3.  A  parallel  block  is  placed  under  each  end 
of  this  bar,  and  the  bar  with  the  shoes  at- 
tached is  bolted  to  the  planer  bed.    The  faces 


the  chuck  shown  in  Fig.  1.  This  chuck  is 
made  up  of  three  pieces;  the  wedge  "A," 
the  base  casting  "B,"  and  an  upper  hinged 
casting  "C."  The  shoes,  or  wedges,  as  the 
case  may  be,  are  secured  to  the  upper  hinged 
casting,  and  are  adjusted  to  the  proper  posi- 
tion for  planing  by  means  of  the  wedge  "A." 
This  wedge  can  be  shifted  to  any  desired 
position  by  means  of  the  adjusting  screws 


bored  and  faced  in  45  minutes  at  a  cost  of 
25  cents.  After  the  eccentrics  have  been 
bored  and  faced  the  key-ways  are  cut.  They 
are  then  keyed  on  a  mandrel,  shown  by  Fig. 
6.  The  method  of  securing  this  mandrel  to 
the  bed  of  the  boring  mill  is  the  same  as 
that  used  in  securing  the  boring  chuck.  Two 
eccentrics  are  turned  up  at  the  same  time, 
both  heads  of  the  boring  machine  being  used, 
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one  ou  each  eccentric.  First  they  are 
roughed  out  with  one  cut  by  means  of  a 
round-nose  tool.  The  finishing  cut  is  then 
taken  with  a  forming  tool,  like  that  shown 
in  the  illustration.  By  using  this  mandrel  in 
eoni.ection  with  a  boring  mill  two  eccentrics 
can  Le  turned  up  in  one  hour. 

SI'ECIAI,    TOOLS    FOU    MAKl.XG    PACKING    RINGS. 

A  cheap  and  rapid  process  for  making  cast- 
iron  packing  rings  is  shown  in  the  accom- 
panying illustrations.  The  first  operation  is 
shown  by  Fig.  7.  The  packing  ring  casting 
"A"  is  centered  on  the  bed  of  a  double  head 
boring  mill  and  rests  on  four  wrought  iron 
dogs  "B,"  which   provide  clearance  for  the 
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CHUCK        FOR        TURNING        DUNBAR        CYLINDER- 
PACKI.NG. 

Dunbar  packing  is  extensively  used  on  the 
locomotives  of  the  Central  of  New  Jersey. 
To  facilitate  fitting  this  packing  to  the  pist- 
ons, the  shops  and  roundhouses  are  provided 
with  a  chuck,  shown  in  the  accompanying 
illustration  (Fig.  10).  These  chucks  are 
made  in  two  sizes;  one  size  for  fitting  17  in. 
and  19  in.  rings,  and  another  size  for  fitting 
18  in.  and  20  in.  rings.  The  Dunbar  packing 
rings  are  all  made  and  assembled  at  the 
main  shops  at  Elizabethport,  N.  J.  The 
rings  are  all  made  %  in.  larger  than  the 
finished  size.     The  method  of  chucking  the 


Fig.   9 — Tools  for   Machining   Packing-Rings. 
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in  the  cups  are  bored  out  by  a  three  cutter 
spiral  counterbore. 

A    CUTTER    HEAD    FOR    MAKING    PATCH-BOLTS. 

An  adjustable  cutter  head  for  making 
patch-bolts  is  shown  in  Fig.  12.  The  cut- 
ters are  adjusted  to  the  diameter  "A"  of  the 
bolt  by  the  adjustable  collar  "B."  This  col- 
lar is  threaded  to  the  shank  of  the  tool. 
When  the  cutters  are  set  to  the  desired  posi- 
tion they  are  held  in  place  by  the  set  screws 
"C."  The  patch-bolt  forgings  are  held  in  the 
chuck  by  the  square  heads.  The  cutter  head 
is  then  brought  up  and  with  one  cut  finishes 
them  the  exact  size.  By  using  this  tool  and 
a  screw  cutting  die  head  in  the  turret  of  a 
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Fig.    10 — Chuck  for  Turning    Dunbar  Packing-Rings. 


Fig.    11 — Tools  for  Turning   Oil-Cups. 


Fig.    12 — Cutter    Head   for   Patch-Bolts. 
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Fig.   14 — Attaching   Air   Cylinders  to   Boiler 
Clamps. 

tool  posts  at  the  bottom  of  the  casting.  The 
casting  is  turned  up  on  both  sides  at  the 
same  time.  The  cutting-off  tool.  Fig.  8,  is 
then  placed  in  the  tool  post.  This  tool  is 
made  up  of  four  parting  tools,  spaced  so  that 
the  rings  when  cut  off  are  Vi,  in.  wider  than 
the  finished  size.  The  cutting  edges  of  the 
parting  tools  are  stepped  so  that  each  upper 
tool  leads  each  lower  tool  by  %  in.  This  ar- 
rangement of  the  cutting  edges  allows  a 
clean  cut  through  each  ring  and  also  leaves 
enough  uncut  stock  in  the  lower  rings  to 
prevent  them  from  breaking  off  before  the 
upper  rings  have  been  cut. 

Each  ring  is  then  finished  in  a  special 
chuck,  which  is  attached  directly  to  a  lathe 
spindle.  A  view  of  the  face  of  the  chuck  is 
shown  at  "A"  by  Fig.  9.  This  chuck  is  made 
up  of  six  segments,  a,  b,  c,  d,  etc.,  which  are 
expanded  by  a  conical  center.  The  packing 
ring  is  placed  around  the  chuck  and  the  seg- 
ments are  forced  out  and  hold  the  ring  in 
position  for  turning.  The  combination  tool 
"B,"  Fig.  9,  finishes  both  sides  of  the  ring 
at  the  same  time.  The  distance  "A"  be- 
tween the  edges  of  the  cutters  gives  the 
exact  finished  width  of  the  ring. 


Fig.   15 — Boiler  Shop   Block  and   Dog. 

Dunbar  ring  is  as  follows.  The  wedge- 
shaped  cast-iron  ring  "A"  is  placed  in  the 
position  shown.  The  Dunbar  ring  "B"  is 
then  placed  around  the  ring  "A."  The  nuts 
"N"  on  the  studs  are  then  turned  down, 
which,  in  turn,  brings  the  wrought  iron 
clamps  "C"  against  the  wedge-shaped  ring. 
This  wedge-shaped  ring  is  split,  and  when 
the  clamps  are  pulled  down  they  cause  the 
ring  to  expand  and  bear  against  the  Dunbar 
ring  and  securely  clamp  it  in  position  for 
turning. 

TURNING    OIL-CUP.S   OX    .SOLID-END   RODS. 

The  six  cutters  in  the  box  tool  "A,"  Fig. 
n,  are  made  of  %  in.  x  2  in.  tool  steel  and 
fit  into  the  slots  "A."  The  cutting  edges  are 
adjusted  by  the  screws  "B"  and  the  cutters 
are  held  in  place  by  the  set  screws  "C."  The 
center  guide  "D"  is  "'/.,,  in.  in  diameter. 
This  fits  into  a  1  in.  hole  drilled  in  the  center 
of  the  solid  oil  cup  forging  "B."  The  oil 
cups  are  turned  and  bored  on  a  boring  mill, 
and  the  stock  which  this  tool  cuts  away  is 
shown  by  the  dark  shading.  By  using  the 
tool  the  oil-cups  are  turned  in  one-third  to 
one-quarter  the  time  formerly  needed  by  the 
old  tool,  shown  at  "C,"  Fig.  11.     The  holes 


Fig.    13 — Jaws  for  Turning  Tires. 

Jones  &  Lamsen  turret  lathe,  22  patch-bolts 
are  turned  and  threaded  in  one  hour. 

CIIUCK-.IAWS  FOR  TURNING   WHEEL  TIBES. 

The  chuck-jaws  shown  in  Fig.  13  are  used 
on  a  90  in.  Pond  double-head  boring  mill. 
There  are  four  of  these  jaws  in  a  set  and 
they  are  used  for  chucking  wheel  tires.  The 
dogs  are  made  of  tool  steel.  Two  of  these 
are  placed  in  a  vertical  position  in  the  jaws 
to  prevent  the  tires  from  turning,  and  the 
other  two  are  placed  in  a  horizontal  position 
to  prevent  the  tires  from  rising.  On  the  bot- 
tom of  the  jaws  a  rib  is  cast  which  fits  into 
the  radial  slots  in  the  bed  of  the  boring 
mill.  The  jaws  are  secured  to  the  bed  by 
the  bolts  "A."  The  finer  adjustment  and 
holding  of  the  tire  is  done  by  the  set  screws 
"B,"  which  bear  on  the  steel  dogs  "C."  The 
tires  rest  on  the  adjusting  screws  "D,"  which 
also  serve  to  adjust  the  tire  to  the  proper 
level. 

PNEUM.^TIC   FLANGINO-CLAMPS. 

A  pair  of  flanging-clamps  (Fig.  14)  used 
in  the  boiler  shop  were  designed  by  Mr.  W- 
Mclntosh,  Superintendent  Motive  Power. 
They  are  fitted  up  with  a  pair  of  old  air 
pump  cylinders.  These  work  in  unison  and 
are  so  connected  as  to  be  operated  by  one 
valve.  With  this  arrangement  the  clamps' 
can  be  opened  and  closed  very  quickly,  prac- 
tically giving  the  sheet  no  time  to  cool.  One 
man. can  operate  these  clamps  in  a  better 
manner  than  two  men  formerly  operated  the 
old  screw  clamps. 

A   BLOCK  AND  DOG  FOR  BOILER  SHOPS. 

An  effective  block  and  dog  (Fig.  15)   was 
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designed  by  Mr.  Craig,  Foreman  Boiler 
Maker  of  the  Elizabethport  shops.  The 
block  is  about  4  ft.  square  by  2i/i>  in.  thick. 
It  has  a  series  of  li;.  in.  square  holes  cast 
through  it,  which  are  about  2%  in.  center 
to  center.  The  dogs  are  made  of  1%  in. 
round  iron,  shaped  as  shown.  To  secure  a 
piece  of  work,  the  dogs  are  placed  in  the 
holes,  the  foot  "F"  is  put  into  any  desired 
position  on  the  forming  block,  or  piece  to 
be  heid,  and  a  couple  of  sharp  blows  struck 
on  the  dog  at  "A"  holds  the  piece  firmly  to 
the  block.  It  is  surprising  how  securely  the 
work  can  be  held  with  su3h  a  simple  device. 
A  blow  struck  at  "B"  releases  the  dog. 


Shapes  of  Ties.* 


In  seeking  for  new  shapes  of  ties  the  first 
consideration  should  be  to  secure  at  least 
the  same  bearing  surface  on  the  ballast 
which  the  present  ties  have,  and  preferably 
very  much  more.  It  is  believed  by  the 
writer  that  the  present  thickness  of  ties  is 
one  which  will  probably  not  be  increased  to 
any  extent  even  with  an  increased  load,  and 
the  same  may  be  asserted  of  the  length.  Any 
changes  which  may  be  made  will  probably 
be  in  the  two  bearing  surfaces,  namely,  the 
one  under  the  rail  and  the  one  on  the  bal- 
last. With  light  rails,  the  present  bearing 
surface  of  8  to  9  in.  under  the  rail  is  nece.s- 
sary  where  ties  are  used  without  tie-plates. 
The  broad  tie  gives  greater  bearing  surface 


Fig.   1. 
Standard    tie.    Bavarian     State    railways,    sug- 
gested  for   use   in    the    United   States.     (Measure 
ments  given  are  in  fractions  of  meter.) 

to  the  base  of  the  rail,  and  greater  safety 
to  the  track. 

The  heavier  rails  now  coming  into  general 
use,  because  of  their  increased  stiffness,  no 
longer  require  the  same  amount  of  bearing 
surface  on  the  tie  as  the  lighter  rails.  It 
is  generally  agreed  that  a  reduction  in  the 
bearing  surface  of  the  rail  on  the  tie  may 
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that  all  of  these  ties  are  treated),  could  be 
used  safely  with  any  bearing  surface  less 
than  the  customary  8  or  9  in.  It  has  been 
generally  conceded  that  these  timbers  could 
not  be  used  safely  without  some  form  of  tie- 
plate,  and  at  the  present  time  most  of  the 
roads  which  liave  taken  up  the  softer  tim- 
bers are  actually  using  tie-plates  of  one  kind 
or  another. 

While  it  is  probable  that  stiffer  rails  will 
reduce  the  cutting  action  of  the  rail  on  the 
tie  to  a  minimum,  there  seems  to  be  no  doubt 
that  some  form  of  tie-plate  will  be  necessary 
with  soft  woods,  even  when  a  stiff  rail  is 
used.  By  using  the  stiffer  rail,  which  has  a 
broad  base,  the  tie-plate  no  longer  need  dis- 
tribute the  weight,  as  with  the  lighter  rails, 
or  at  least  that  is  a  minor  function.  Its 
chief  function  on  the  soft  wood  tie  with  stiff 
rails  will  be  to  prevent  wear,  and  for  this 
purpose  some  form  of  plate,  either  of  iron 
or  of  wood,  will  be  indispensable. 

Keeping  in  mind  the  desirability  of  an 
increased  bearing  surface  on  the  ballast,  and 
the  fact  that  the  top  bearing  surface  need 
be  only  5  in.  when  a  tie-plate  is  used,  it  is 
suggested  that  a  type  of  tie  with  a  top-bear- 
ing surface  of  about  6  in.  and  a  base  bear- 
ing surface  of  anywhere  from  8  to  12  in. 
will  not  only  give  a  sufficient  bearing  sur- 
face for  the  rail,  but  will  also  give  a  very 
much  more  stable  tie  on  the  ballast.  Such 
a  tie  would  correspond  to  the  type  shown 
in  Fig.  1,  to  which  may  be  given  the  name 
of  the  half-round  tie.  It  is  evident  that  the 
lines  of  force  here  have  a  very  much  greatei' 
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Fig.  2. 
.Mauner  of   spacing  7x8-lnch  ties  and  half   round    tips, 
be  effected  with   safety,  provided  the  same      =r==;=^== 
kinds  of  timbers  are  used  as  in  the  past. 
The  only  point  which  has  been  questioned 
Is  whether  the  softer  tlmbejs  which  are  now 
coming  to  be  employer! — tit',  is.  timbers  like 
red  oak,  loblolly  pine,  etc.,  in  which  the  sap- 
wood  is  utilized   (It  being  takea  for  granted 


creased  stiffness  of  the  rail  it  might  be  pos- 
sible to  increase  the  spacing  between  the 
centers  of  bearing  of  neighboring  ties.  If 
this  is  true,  ties  such  as  the  one  indicated 
in  Fig.  1,  with  a  top  bearing  surface  of  6 
in.  and  a  base  of  12  in.,  could  be  spaced  so 
that  the  distance  between  the  bases  of  two 
neighboring  ties  would  be  the  same  as  for  a 


7  by  9  in.  tie.  This  would,  of  course,  in- 
crease the  distance  between  the  bearing  cen- 
ters on  the  top  of  the  ties  (Fig.  2.)  It  is 
necessary  to  space  ties  so  as  to  get  the  same 
number  per  rail  length  and  avoid  joints. 
This  for  a  7  X  9  in.  tie  is  about  18  per  30- 
ft.  rail,  with  a  space  11  in.  wide  between 
the  two  ties,  or  20  in.  between  bearing  cen- 
ters. To  avoid  joints  it  will  be  necessary 
to  space  the  new  form  so  as  to  make  either 
more   or   less   than   11   in.    between   the   ex- 
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Fig.   3. 

Manner  of   malting  one  7x9-inch   tie  from  a   log 
11  y2    Inches  In  diameter. 


extent  on  the  base,  and  that  nothing  has 
been  lost  in  the  amount  of  bearing  surface 
which  the  rail  has  on  the  top  of  the  tie.  This 
form  would  not  only  give  a  greater  bearing 
surface  at  the  base,  thereby  making  the  tie 
more  stable,  but  would  also  permit  of  laying 
fewer  ties  per  mile.     (See  Fig.  2.) 

It   has   been    admitted    that   with    the   in- 


Fig.   4. 

Manner  of  cutting  one  (i-iuch  face  tie.  with  a 
10-incb  bearing  surl!ace  and  7-inch  thickness,  and 
several  boards  from  a  log  11  %  Inches  In  diameter. 

treme  base  joints,  and,  in  the  comparison 
which  follows,  the  spacing  will  be  assumed 
as  101/2  in.  per  30-ft.  rail.  (See  Fig.  2.)  It 
is  by  no  means  meant  to  imply,  however, 
that  such'  would  be  the  actual  distance  in 
■practice.  It  is  extremely  probable  that  IQi^ 
in.  would  be  too  close  together  to  allow  of 
a  proper,  use  of  the  shovel  or  other  tool 
employed  in  tamping  the  tie,  a  point  which 
deserves  considerable  attention  when  the 
question  of  tie  spacing  is  being  considered. 
It  is  extremely  probable  that  the  increased 
stiffness  of  the  rail  will  permit  of  a  spac- 
ing, with  a  tie  of  the  form  proposed,  very 
much  greater  than  is  possible  with  the  pres- 
ent tie. 

The  comparative  showing  of  rectangular 
7  X  8  in.  and  7  x  9  in.  ties  and  of  ties  with 
a  6-in.  top  and  12-in.  base,  spaced  respective- 
ly at  11  and  lO^i  in.,  is  as  follows: 


•From   Hermann   von  Schrenk'g   nnort  n.    r'    S 
nepartmpnt  of  Aifrioulture.  Biillelin  No.  5"i. 


Rectangular  tie. 

7  In.  X  8  in.  7  in.  .\  ii  in. 

Distance  between  bearing  centers,  on  both  top  and  base  of  tie.  In 10  lio 

Increase  In  distance  between  bearing  centers  by  use  of  ties  of  the  new 

form,  in 3..">  2..") 

Total   numljcr  of   ties  por  mile .'!.242  S.lfl.S 

Number  of  ties  per  mile   saved  by  use  of  new  form 42(!  3.')2 

Total   linear  bearing  on   ballast  per  mile,  ft 2.101  2.37(5 

Bearing  surface  on  ballast  per   mile,  with   8-In.  length,  sq.  ft 17,200  19.008 

Gain  in  bearing  surface  by  use  of  tie  of  the  sew  form,  sq.  ft ri,238  3, .520 


New  tie, 

(i-ln.  top 

12-in. 

base. 

22.5 


2.8i6 

2.816 
22,528 
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According  to  this  table  the  number  of  ties 
Of  the  new  form  required  per  mile  is  352 
less  than  with  the  7  x  9  in.  tie,  and  426  less 
than  with  the  7  x  8  in.  tie,  while  the  amount 
of  bearing  surface  obtained  is  greater  by 
3,520  sq.  ft.  than  that  obtained  by  the  7 
X  9  in.  tie — an  increase  in  bearing  surface 
of  over  one-sixth.  At  the  same  time  there 
•would  seem  at  first  sight  to  be  a  consider- 
able saving  from  the  smaller  number  of  ties. 
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Fig.    6. 

Manner  of  cutting  two  ties,  with  6-inch  face. 
7-inch  thicliness  and  10-inch  base,  as  well  as  sev- 
eral boaids  from  a  log  15 V4  Inches  in  diameter. 

but  in  reality  there  is  little  difference  in 
expense  because  of  the  larger  number  of  feet, 
board  measure,  in  the  new  tie. 

Having  shown  that  a  tie  with  a  smaller 
bearing  surface  at  the  top  and  a  larger  one 
at  the  base  is  a  better  one  from  a  mechan- 
ical standpoint,  it  now  becomes  necessary  to 
consider  the  changed  tie  form  from  a  lum- 
ber standpoint.  The  question  is,  Will  it  be 
more  economical  to  cut  ties  of  the  form  just 
indicated  than  the  present  rectangular  tie? 
It  ought  to  be  stated  that  the  suggestion  for 
the  adoption  of  the  form  above  specified  is 
by  no  means  meant  to  exclude  the  rectangu- 
lar tie  now  used.  Whenever  it  will  pay  to 
purchase  square  ties  with  a  bearing  surface 
of  10,  11  or  12  in.,  such  ties  will  serve  for 
all  practical  purposes  as  well  as  the  one  in 
which  the  bearing  surface  has  been  reduced 
to  6  in. 

Ties  are  now  being  cut  from  trees  of  all 
diameters  from  9  in.  upward.  If  cut  but  one 
from  a  cross  section,  they  are  usually  termed 
pole  ties. 

Most  of  these  are  rounded  at  the  edge  and 
squared  on  two  sides  (Fig.  3),  with,  a  re- 
quired bearing  surface  of  6  to  8  in.  Pole 
ties  are  now  cut  from  trees  as  large  as  17 
in.  in  diameter.  Most  of  them  are  hewn, 
and  in  the  hewing  much  of  the  outer  por- 
tion of  the  tree  is  wasted.  In  larger  trees 
also  a  great  deal  of  timber  is  wasted,  even 
■when  ties  are  split  in  the  most  economical 
fashion.  In  the  majority  of  instances  no 
wane  is  admitted  for  a  first  class  tie,  so 
that  logs  less  than  10  in.  in  diameter  will 
not  make  ties  of  this  class.  This  means  that 
a  great  many  tops  are  now  left  in  the  woods 
because  they  are  too  small.  By  adopting  the 
tie  classification  suggested  above  (and  here 
again  emphasis  ought  to  be  laid  upon  the 
fact  that  ties  cut  according  to  this  shape  will 
all  be  treated)  it  will  be  possible  to  utilize 
a  great  many  logs  which  now  do  not  make 
ties,  and  also  to  cut  a  good  many  more 
ties  out  of  the  same  amount  of  timber  than 
under  the  present  specifications.  This  will 
appear  from  the  diagrams  (Figs.  4  to  8). 
Fig.  8  shows  a  tree  11%  in.  in  diameter. 
Such  a  tree  will  rhake  one  7  x  9  in,  tie,  or 
it  will  make  a  tie  with  a  6-in.  bearing  sur- 
face, 7  in.  thick,  and  a  10-in.  base,  and  a 
number  of  boards  in  addition,  as  shown  in 


Fig.  9.  A  log  15^2  in.  in  diameter  (Fig.  6) 
will  make  only  one  7  x  9  in.  tie,  but  it  will 
make  two  of  the  suggested  form  (Fig.  1), 
while  from  a  log  19.8  in.  in  diameter,  which 
will  make  but  two  7  x  9  in.  ties,  three  ties, 
two  7  X  9  in.  and  one  of  the  suggested  form, 
can  be  cut  (Fig.  7.) 

The  cutting  of  ties  of  this  new  form  will 
be  essentially  a  saw  mill  pi-oposition.  Where 
now  there  is  a  great  deal  of  waste  in  hewing, 
if  the  log  were  sawed  it  would  mean  the 
obtaining  of  several  boards  on  the  side,  as 
indicated  in  Figs.  5  and  6.  The  number  of 
boards  to  be  sawed  from  a  tree  16  in.  in 
diameter,  making  two  ties,  will  depend  large- 
ly upon  the  value  of  the  timber  from  which 
the  ties  are  made.  For  instance,  it  will  pay 
to  make  as  many  boards  as  possible  out  of 
a  16-in.,  two-tie  log  of  red  oak  or  gum,  while 
with  timber  like  loblolly  pine,  the  lumber 
of  which  has  a  low  value,  it  will  at. present 
not  pay  to  cut  off  many  boaras.  In  the  case 
of  such  timber  an  extreme  form  of  the  half- 
round  tie  will  be  applicable   (Fig.  8.) 

The  influence  which  the  new  tie  form  will 
have  upon  the  size  of  trees  cut  for  tie  pur- 
poses ought  to  be  a  marked  one.  It  cer- 
tainly would  discourage  the  cutting  of  pole 
ties  to  a  very  considerable  extent.  It  would 
not  pay  to  make  a  tie  out  of  a  small  tree 
when  by  leaving  it  for  a  few  years  two  ties 
could  be  made  from  the  same  tree.    In  other 
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Fig.  7. 

Manner  of  cutting  ties  from  a  20-inch  log. 

words,  the  present  policy  of  cutting  trees  11 
or  12  in.  in  diameter  would  be  found  less 
profitable  than  cutting  trees  16  or  17  in. 
in  diameter.  There  is  probably  no  other 
branch  of  the  lumber  industry  in  which  so 
many  small  trees  are  annually  destroyed  and 
the  possible  regrowth  of  forests  retarded  to 
such  an  extent  as  in  the  manufacture  of  ties. 
The  practice  of  sawing  ties  from  logs  is 
going  to  be  more  and  more  prevalent  as  the 
old  feeling  that  a  sawed  tie  is  not  worth 
having  disappears.  This  feeling  is  already 
rapidly  disappearing.  It  certainly  will  dis- 
appear entirely  when  railroad  men  realize 
that  with  a  chemically  treated  tie  it  makes 
no  difference  whether  it  be  sawed  or  hewn. 
With  increasing  permanency  in  the  source 
of  supply  it  will  pay  more  and  more  to  put 
up  small  sawmills,  which  will  saw  ties  and 
such  lumber  as  may  incidentally  come  to 
them.  This  will  be  particularly  true  in  re- 
gions where  there  are  rapidly  growing  tree 
species,  such,  for  instance,  as  loblolly  pine. 
The  cutting  of  these  trees  will,  moreover, 
make  possible  the  use  of  large  quantities  of 
timber  which  now  is  practically  wasted  and 
from  which  the  lumberman  has  no  return.' 
This  is  particularly  true  of  tops. 

Fig.  6  shows  the  manner  of  sawing  two 
half-round  ties  from  a  log  15.3  in.  in  diam- 
eter. Such  a  log  will  make  only  one  7  x 
9  in.  tie,  but  it  will  make  two  of  the  6x7 
X  10  in.  ties.    The  7  x  9  in.  tie  measures 


42  board  ft.,  and  the  boards  on  the  side  55 
ft.,  a  total  of  97  board  ft.  for  a  15.3-in.  log 
when  sawed  into  a  tie  of  the  present  stan- 
dard shape.  The  same  log  will  make  two  6 
X  7  X  10  in.  ties  equal  to  84  ft.  b.m.  and 
boards  equal  to  17  ft.  b.m.,  a  total  of  101  ft 
b.m.;  that  is,  4  board  ft.  in  favor  of  cutting 
the  half-round  ties.  It  must  be  remembered, 
however,  that  only  in  the  rarest  instances 
will  it  be  possible  to  realize  the  full  num- 
ber of  boards  estimated  for  the  ideal  round 
tree;  hence  the  difference  between  the  two 
methods  of  cutting  will  probably  be  very 
small. 

SUMMARY. 

From  the  foregoing  discussion  we  may 
make  the  following  generalizations: 

First. — It  is  not  desirable  to  continue  the 
present  method  of  classifying  ties  as  first 
class,  se3ond  class,  etc.,  and  culls.  Instead, 
an  alternative  classification  is  proposed, 
which  substitutes  a  division  into  grades  A, 
B,  C,  etc.,  each  standing  for  a  certain  defi- 
nite size.  Such  a  classification  would  throw 
out  the  cull  tie  entirely. 

Second. — It  is  not  desirable  to  decrease  the 
number  of  ties  of  the  present  breadth  now- 
laid  per  rail  length,  for  the  reason  that  even 
with  an  increased  stiffness  of  rail  a  reduc- 
tion in  the  bearing  surface  on  the  ballast 
is  not  warranted,  in  view  of  the  fact  that 
a  larger  bearing  surface  on  the  ballast  is 
continually  being  sought  for.  In  this  con- 
nection it  must  be  remembered  that  closer 
spacing  of  ties  will  not  be  possible,  since 
a  certain  minimum  space  must  be  main- 
tained to  permit  proper  track  work.  In 
other  words,  increasing  the  breadth  of  the 
tie  will  necessarily  mean  a  reduction  in 
number  per  rail  length. 

Third. — Triangular  ties  are  not  desirable 
and  ought  not  to  be  used,  because  they  give 
less  Jjearing  surface  on  the  ballast  rather 
than  more. 

Fourth. — Assuming  that  tie-plates  are  to 
to  be  used  on  treated  timbers  of  inferior 
grade,  it  is  a  waste  of  timber  to  require 
an  8-in.  top  bearing  surface.  It  is  there- 
fore proposed  that  the  present  requirement 
be  modified  so  as  to  admit  timbers  having 
a  minimum  of  6-in.  top  bearing  surface.  At 
the  same  time  it  is  proposed  that  the  bear- 
ing surface  on  the  ballast  be  increased  above 
9  in.   to   such  an  extent  as  may  prove  ad- 


Fig.    8. 

Extreme  form  of  half-round  ties  cut  from  log  of 
interior  lumber   value. 

vantageous,  depending  upon  the  class  of  tim- 
ber from  which  the  ties  are  made.  This 
would  make  a  "half-round  tie"  (Fig.  1)  of 
the  following  dimensions:  Top  bearing  sur- 
face, minimum  breadth,  6  in.;  bearing  sur- 
face on  the  ballast,  10-12  in.j  thickness,  7 
in.;  length,  8  ft.  or  more. 

Fifth. — The  half-round  tie  is  advantageous 
from  a  mechanical  standpoint,  because  it 
gives  greater  bearing  surface  per  mile  and 
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a  correspondingly  more  stable  track  when 
spaced  at  approximately  the  sarne  distance 
now  used  with  7  x  9  in.  ties. 

Sixth. — The  half-round  tie  Is  good  for  the 
lumberman,  because  in  numerous  instances 
it  will  make  two  ties  where  it  would  have 
been  possible  to  make  only  one  of  the  rec- 
tangular form. 

Seventh. — The  half-round  tie  is  good  for 
the  forest,  because  it  will  encourage  the 
cutting  of  large  trees  and  the  saving  of 
small  ones  and.  further,  will  prevent  the 
waste  due  to  leaving  many  tops  in  the  woods. 

Eighth. — Taking  all  these  matters  into 
consideration,  it  would  appear  that  the  half- 
round  tie  is  worthy  of  trial.  Experiments 
are  now  under  way  to  test  the  practicability 
of  sawing  large  numbers  of  these  ties.  These 
experiments  are  being  made  in  co-operation 
with  the  New  York  Central  in  the  Adiron- 
dacks,  with  beech  and  birch,  with  the  Santa 
Fe  in  Texas  and  Arizona  with  various  pines, 
and  with  the  St.  Louis  &  San  Francisco  Rail- 
road in  Missouri  and  Arkansas  and  the 
Northern  Pacific  in  Montana  and  Washing- 
ton with  red  fir  and  lodgepole  pine. 


Programme     of     the      Master      Mechanics' 
Convention. 


The  American  Railway  Master  Mechanics' 
Association  will  hold  its  37th  annual  conven- 
tion at  Saratoga  Springs,  N.  Y.,  June  27,  28 
and  2D.  Headquarters  will  be  at  the  Grand 
Union  Hotel  and  the  meetings  will  be  held  in 
the  ballroom,  which  has  been  remodeled  to 
give  good  acoustic  properties.  -  The  following 
programme  has  been  arranged: 

OPEXIXG  SE.SSIOX. 

First  Meeting. 

Monday,     June     27,     1904—9:30     a.     m.     to 
1:30  p.  m. 

Opening  Exercises  : 

Pra.ver, 
President's  address. 

9.30  a.   m.   to  10.00  a.  m. 
Intermission    10.00  a.   m.  to  10.05  a.  m. 

Those  wishing  to  re- 
tire may  do  .so.  but  all 
are  requested  to  remain. 
Action     on    minutes    of 

last   meeting   lO.O.i  a.   m.   to  10.10  a.  m. 

Report  of  secretarv  and 

treasurer    " 10.10  a.   m.  to  10.2.5  a.  m. 

Assessment       and       an- 
nouncement of  annual 

dues   10.25  a.  m.   to  10.30  a.   m. 

Election      of      auditing 

committee 10.30  a.   m.  to  10.35  a.  m. 

Unfinished    business.  ..  .10.35  a.  m.  to  10.40  a.  m. 
New      business — consid- 
eration of  matters  af- 
fecting   the     conduct 

of   the  affairs  of    the 

association  :    appoint- 
ment   lof    committees 

on        correspondence,  • 

resolutions,  obituaries. 

nominations,  etc.,  and 

such  other  matters  as 

may      properly      come 

under    this    order    of 

business    10.40  a.  m.   to  11.00  a.  m. 

Discussion  of  report  on 

ton-mile  statistics...  .  11 .00  a.  m.  to  11.30  a.  m. 
Discussion  of  individual 

paper    on    grates    for 

bituminous  coal,  by  .1. 

A.   farney.   .M.    M.    C. 

15.    &    <l    It.    K 11.30  a.    m.    to   12.00   m. 

Discussion  of  reports  on  : 

Coal   consumption   on 

locomotives 12.00  m.         to  12.45  p.  m. 

Locomotive      front 

ends   12.45  p.   m.   to  1.30  p.  m. 

Adjournment. 

Second     Meeting. 

Monday,    June     27,     1904 — 7:30     p.     m.     to 
9:30  p.  m. 

Topical   Discussions. 

1.  For  lubricating  main. 

side      rods      ami  . 

driving  box  bear- 
ings, which  ia  the 
better  practice, 
grease  or  oil?  To 
be  opened  by  Mr. 
T.  S.  Lloyd 7.30  p.  m.   to     8.00  p.  m. 


2.  With   the   large   mod- 

ern  engines 
equipped  with  pow- 
er brakes,  is  not 
screw  reverse 
mechanism  prefer- 
able to  present 
band  lever  ar- 
rangement, and  is 
quick  reversal  a 
vital  considera- 
tion? To  be  opened 
by  Mr.  Jas.  Mc- 
Naughton    8.00  p.   m.   to     S.30  p.  m. 

3.  What      is     tbe     best 

practice  with  ref- 
erence to  provid- 
ing air  spaces  un- 
der 1  0  CO  m  o  t  i  V  e 
grates.  especially 
with  wide  fire-box 
locomotives?  To  be 
opened  by  Mr.  V. 
J.  Cole 8.30  p.  m.   to     9.00  p.  m. 

4.  What     is     the     best 

method  of  caring 
for  exterior  of  lo- 
comotive front 
ends  from  the 
standpoint  of  cost 
and  appearance  ? 
To  be  opened  by 
Mr.  W.  O.  Thomp- 
son      9.00  p.   m.   to     9.30  p.  m. 

Adjournment. 

MIDDLE   .SESSION. 

First  Meeting. 

Tuesday,     June     28,     1904 — 9:30     o.     m.     to 

1:30  p.  m. 

Discussion   of  reports  on  : 
Locomotive       driving 

and  truck  axles  and 

locomotive   forgings  9.30  a.   m.   to  10.00  a.  m. 

Boiler  design 10.00  a.   m.   to  10.30  a.  tn. 

Revision  of  standards.10.30  a.  m.  to  11.00  a.   m. 
Air-brake    and    signal 

Instructions   11.00  a.  m.  to  11.30  a.  m. 

Piston  valves 11.30  a.   m.   to  12.00  m. 

Individual     paper    on 

machine    tools.    By 

Mr.  II.  II.  Vaughan,12.00  m.         to  12.30  p.   m. 
Individual     paper     on 

technical    school 

graduates.    By    Mr. 

R.   D.   Smith 12.30  p.   m.  to     1.00  p.  m. 

Individual     paper    on 

terminals  for  loco- 
motives.   By  Mr.  R. 

Quayle    1.00  p.   m.   to     1.30  p.   m. 

.Adjournment. 

Second  Meeting. 

Tuesday,     June    28,     1904 — 3:00    p.    m.     to 
5:00  p.  m. 

Topical   discussions  : 

Packing  for  air  pumps 
for  high  speed 
brakes.  To  be 
opened  bv  Mr.  A.  J. 
Cota   3.00  p.  m.   to     3.30  p.   m. 

The  advisability  of 
reducing  the  diam- 
eter of  stay  bolts 
and  shortening  the 
space  between  the 
stay  proportionate- 
ly. To  be  opened 
by  Mr.  G.  R.  Hen- 
derson        3.30  p.  m.  to     4.00  p.   m. 

Leaky  flues  in  wide 
fire-boxes.  To  be 
opened  by  Mr.  M. 
K.   Barnum    4.00  p.  m.  to     4.30  p.   m. 

Limit  of  width  of  soft 
coal  burning  fire- 
boxes, with  refer- 
ence to  high  evapo- 
ration efficiency.  To 
be    opened    bv    Mr. 

S.  M.  Vauclain.  ..  .    4.30  p.  m.   to     5.00  p.   m. 
Adjournment. 

CLOSING    SESSION. 

Wednesday,  June  29,  1904.— 9.30  a.m.  to  1.30 
p.m. 

Discussion    of  : 

Individual  paper,  by 
-Mr.  W.  R.  MoKeen, 
.Jr..  on   tool  steel..    9.30  a.   m.  to  10.00  a.  m. 

Report  of  Master  Car 
and  Locomotive 
Painters'  Associa- 
tion on  painting  lo- 
comotives   10.00  a.  m.  to  10.15  a.  m. 

Individual  paper,  by 
Mr.  C.  A.   Seley,  on 

variable  motors.  ..  .10.15  a.  m.   to  10.45  a.   m. 
Report  on  : 

Automatic    stokers. .  .10.45  a.   m.   to  11.00  a.  m. 

Locomotive  frames.  .  .11.00  a.   m.   to  11.30  a.  m. 

Cost  of  locomotive  re- 
pair shops    11.30  a.   m.   to  12.00  m. 

Safety  appliances  for 
locomotive  front- 
ends    12.00  m.        to  12.30  p.   m. 

Subjects   12.30  p.   m.  to  12.45  p.   m. 

Correspondence       and 

resolutions 12.45  p.   m.   to     1.00  p.   m. 

Klection    of    officers.  .    1.00  p.   m.   to     1.30  p.   m. 
Adjournment, 


Water    Softening   on    the    Union    Pacific. 


BY    A.    K.    SHURTLEFF.* 

During  the  progress  of  the  improvement 
work  on  the  Wyoming  division  of  the  Union 
Pacific  Railroad,  particular  attention  was 
directed  toward  the  improvement  of  the  lo- 
comotive water  supply,  both  as  to  quality 
and  quantiiiy.  The  conditions  on  the  district 
from  Rawlins  to  Green  River  demanded  very 
careful  consideration.  The  entire  supply  for 
the  district  was  obtained  from  deep  wells 
except  at  Green  River  and  Rock  Springs. 
These  two  stations  were  supplied  by  water 
pumped  from  the  Green  River,  which  is  a 
fair  boiler  water.  At  Rawlins  the  water  was 
very  high  in  both  incrusting  and  foaming 
solids,  and  the  supply  was  insufficient  for 
the  needs  of  the  company.  At  Point  of 
Rocks  the  water  was  high  in  incrusting 
solids,  but  appeared  susceptible  to  treat- 
ment. At  the  other  stations  the  supply  was 
limited,  and  while  low  in  incrusting  solids 
was  very  high  in  sodium  salts. 

After  thorough  investigation  it  was  decid- 
ed to  build  pumping  stations  and  a  pipe  line 
from  the  North  Platte  River  at  Fort  Steele 
to  Rawlins.  In  this  manner  an  abundant 
supply  of  water  was  obtained  for  Rawlins, 
carrying  in  solution  about  6  gr.  of  incrust- 
ing solids  and  8  gr.  total  solids  per  gallon, 
and  varying  but  little  from  this  throughout 
the  year.  To  improve  the  quality  of  the  wa- 
ter at  Point  of  Rocks,  a  Kennicott  water 
softener  of  8,000  gals,  per  hour  capacity  was 
erected,  and  when  placed  in  operation  re- 
duced the  incrusting  solids  in  this  water 
from  about  18  gr.  to  about  5  gr.  per  gallon, 
as  shown  in  the  table  herewith.  The  only 
satisfactory  method  of  obtaining  a  better 
supply  at  the  Riner  and  Bitter  Creek  sta- 
tions was  to  haul  water  to  these  points  from 
Rawlins  and  Point  of  Rocks  respectively,  and 
this  method  was  adopted.  By  thus  obtaining 
the  better  quality  of  water  at  Rawlins  and 
Riner,  and  treating  the  water  for  Bitter 
Creek  and  Point  of  Rocks  at  the  latter  point, 
the  amount  of  incrusting  solids  going  into 
boilers  daily  on  this  engine  district  was  re- 
duced about  500  lbs.  Owing  to  the  fact  that 
the  new  line  from  Rawlins  to  Tipton  was 
placed  in  use  only  five  months  prior  to  the 
first  use  of  this  better  water,  a  comparison 
of  statistics  Is  necessarily  confined  to  a  lim- 
ited time  and  cannot  show  full  value  on 
many  points.  A  study  of  freight  train  sta- 
tistics before  and  after  the  improved  condi- 
tions in  water  supply  show  the  following: 

Per  Cent. 
Increase  in  average  monthly  engine  mileage.    27 
Increase  in  gross  ton  miles  per  lb.  of  coal.  .      7% 
Decrease  in  repairs  of  locomotives  per  engine 
mile   .  .  .  .' 34 

The  increase  in  gross  ton  miles  per  pound 
of  coal  and  decrease  in  locomotive  repairs 
is  directly  due  to  the  better  water  supply, 
and  the  increase  in  the  monthly  engine  mile- 
age is  largely  due  to  the  same  thing,  but 
cannot  be  entirely  attributed  to  this  one 
cause.  As  only  five  months'  time  has  been 
considered,  the  true  benefits  In  repairs  of 
locomotives,  and  possibly  in  reduction  of 
locomotive  fuel,  are  not  shown  in  this  state- 
ment. 

A  better  idea  of  the  reduction  in  expense 
in  locomotive  repairs  may  be  obtained  from 
the  following.  The  length  of  this  district  is 
134  miles.  There  are  assigned  to  this  dis- 
trict about  eight  passenger  and  20  freight 
locomotives. 

Locomotive  washed  out — 

Before. 
Passenger.  .   Each  trip. 


Freight....    Round  trip. 


After. 

"Limited."  each 
trip  :  others, 
round  trip. 

Round   trip. 


•-Assistant  Engineer,  Union  Pacific  R.  R. 


June  24.  1904. 
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Water  changed  In  boilers — 

3   to  4   clmnges,      Kach   trip, 
blowii    througli 
boiler  each  trip 
Average  life  of  set   of  flues — 

Passenger (i  months.  .  .  .2V<   years 

Freight   10  to   12   months.  ..  .2 Va    years 

Before  the  change  in  water,  a  great  deal 
of  trouble  and  expense  was  incurred  because 
of  tube  sheets  cracking  between  the  holes, 
and    occasionally    a    crown-sheet    was    mud- 


The  stations  selected  for  the  installation  of 
these  plants  were  those  where  the  greatest 
amount  of  incrustlng  matter  could  be  re- 
moved daily,  based  on  the  amount  of  water 
used  in  locomotives  and  the  guarantee  that 
the  incrustlng  solids  could  be  reduced  to  5 
gr.  or  less  per  gallon.  These  points  are 
shown  in  the  Table  1.  Only  about  one-third 
of  the  water  treated  at  Cheyenne  is  used  by 


TABLE    1. NBBII.ISKA    DIVISION MAIN    LINE    WATER    .ST.\TIOX.S. 


Gallons 
water 
used 

Station.  per  day. 

Council   Hliiffs 130,000 

Millard 30,000 

Valley 89,000 

Fremont (io.OOO 

North  Bend   13,000 

Schuyler    30.000 

Columbus l.")0,00() 

Silver  Creek 12, (MM) 

Clarks l  O.OOO 

Central  City 34,000 

Grand  Island 180,000 

Wood  River 17.0011 

Gibbon    1!),0(M) 

Kearney    72,000 

Elm  Creek    10,000 

Lexington    7.5, OIM) 

Willow    Island    13.00(1 

Bradv     Island     37,000 

North  I'latte 180,000 

Hershey   13,000 

I'axton    37,000 

Ogallala     57,000 

Big  Springs 11.000 

Juleshurg     122,000 

Chappell    10,000 

Lodge    Pole     16,000 

Sidney    140,000 

Pottei-    21  ,(MM) 

Kimball    38,000 

Bushnell     4,000 

Pine   Bluffs    38.000 

Egbert     6.000 

Hillsdale    18.000 

Durham     5.000 

Cheyenne   270,000 

Totals    1.973,000 


Incrustlng 

solids  in 

one  day's 

su[)ply,  lbs. 

706 

82 

Capacity  of 

softener 

gals,  per  hour. 

l."),()()0 

8,00(1 
lo',(')0(') 

10',(i(i() 

8.000 
ld.()6() 

1  .-)'.666 

8.0f)(') 
10',(')0(') 

20,()00 

Date 

softener 

installed. 

May    29.    1903 

l.-)2 
143 

Dec. 

20,   1902 

27 

IK! 

.">2S 
30 

Apr. 

18,   1903 

43 

64 

-    21)3 
41 

.Mar. 

28,   1903 

49 

168 
36 

Mar. 

23.   1903 

1(!8 

.Tun. 

7,    1903 

61 

407 
4.-) 

Apr. 

27,   190:{' 

196 

94 

16 

SOS 
18 

.Ian. 

29,   1903 

30 

,301 
3S 

Mar. 

16.   190.- 

99 

84 

11 

42 

9 

203 
4,733 

Aug. 

18,   1903 

Results  obtained  at  water  softening  plant  in  operation   March  1,  1904,   irith  actual  costs  of  chem- 
icals used,   based  on  cost  at    Omaha,  Xeb.,  of  lime  at  90c.  per  barrel  and  soda  ash  at  $1.07 Vi  per  cwt. 

Lbs. 


Solids  in  solution  per  U.  S.  gal. 


Gallons 
water 
Division  and  treated 

Station.  daily. 

Nebraska  Division — 

Council  Bluffs 130,000 

Valley 89,000 

Fremont 60.000 

Schuyler ,        30.000 

Columbus 150.000 

Grand  Island 180.000 

Kearney 72.000 

Lexington    75,000 

North   I'latte    180,000 

Paxton    37,000 

Juleshurg    122,000 

Sidney    140,000 

Wyoming  Division — 

Cheyenne   270.000 

Cooper's  Lake   

Rock  River 

Hanna   

Dana    

Point  of  Rocks 

Rock  Springs   

Kansas  Division — 

Lawrence   

Wamego   

Junction  City   


Before  treatment     After  treatment. 


,     Cost  of 

chemicals 
for  treating. 


Incrust- 
lng. 
38.00 
11.98 
16.70 
27.16 
24.62 
11.41 
16.. 35 
15.69 
19.37 
37.10 
17.74 
1.5.03 

14.19 
20.12 
16.81 
14.80 
14.04 
18.05 
14.27 

23.59 
28.89 
19.31 


Total. 
47.00 
1.5.72 
20.52 
29.84 
30.74 
13.51 
21.68 
21.07 
28.49 
57.17 
25.26 
16.81 

16.65 
28.18 
20.63 
15.80 
14.52 
41.79 
18.33 

33.38 
42.83 
21.38 


Incrust- 
lng. 

4.91 

4.34 

4.84 

5.18 

4.94 

4.77 

4.74 

4.91 

5..33 
10.95 

4.86 

4.93 

4..56 
4.65 
4.99 
4.67 
4.62 
4.26 
5.15 

5.01 
4.87 
4.11 


Total. 
34.28 
9.72 
17.37 
22.36 
20.. 55 
12.65 
15.02 
12.87 
2.5.22 
51.19 
18.79 
1,5.40 

8.47 
17.54 
16.15 

8.71 
10.24 
31.52 
15.42 

20.32 
24.05 
11.95 


Cents 
per 

1,000 
gals. 
2..55 
1.34 
1.05 
2.26 
1.50 
1.00 
1.07 
1.42 
1.47 
2.-5.5 
1.46 
.90 

.63 
1.50 
1.00 
1..35 
1.35 
1.50 
1.02 

1.22 

2.18 
0.85 


Per  day 

for 

water 

used. 

$3.32 

1.19 

.63 

.68 

2.25 

1.80 

.77 

1.06 

2.65 

.94 

1.78 

1.26 

1.70 
.71 
.90 
.61 
.47 

2.16 
.71 


In- 
crust- 
lng 
solids 

re- 
moved 
per 
day. 
615 
96 
101 
94 
422 
171 
120 
115 
361 
139 
224 
202 

372 

104 

152 

65 

47 

284 

91 


Total  per  day 2.169.000  $28.16 

Average    cost   for   chemicals    per   1,000    gals,   water   treated,  1.3  cents. 


burned.  No  troubles  of  this  nature  have 
occurred  since  using  the  better  water  at 
these  four  points. 

While  treated  water  is  used  at  only  two 
of  the  stations  on  this  district,  the  low 
amount  of  incrusting  solids  in  the  North 
Platte  River  water  makes  this  water  the 
equivalent  of  treated  water  so  far  as  incrust- 
ing water  is  concerned.  The  beneficial  ef- 
fects resulting  from  the  use  of  water  con- 
taining about  5  gr.  incrusting  solids  to  the 
gallon  at  these  four  stations  and  the  abso- 
lute proof  that  water  containing  the  carbon- 
ates and  sulphates  of  lime  and  magnesia 
could  be  treated  at  a  very  moderate  cost,  re- 
sulted in  an  order  to  place  ten  water  soft- 
eners on  the  Nebraska  division  between 
Council    Bluffs,    Iowa,   and   Cheyenne.   Wyo. 


Nebraska  division  locomotives,  the  balance 
being  used  on  the  Wyoming  and  Colorado 
divisions.  By  treating  the  water  at  the  ten 
stations  shown  in  the  Nebraska  division 
table,  the  total  amount  of  incrusting  matter 
going  into  boilers  daily  on  this  division 
was  reduced  about  53  per  cent.,  or  2,450  lbs., 
as  shown  in  Table  2. 

As  the  last  of  these  plants  was  established 
in  August.  1903,  and  three  additional  plants 
have  been  established  on  the  division  on  a 
new  contract  during  the  last  three  months 
of  1903,  sufficient  time  has  not  elapsed  to 
estimate  properly  the  full  benefits  of  these 
plants.  A  comparison  of  freight  train  sta- 
tistics for  the  six  months  ending  Jan.  31, 
1904,  with  the  first  six  months  of  1902  shows 
an    increase    of    17    per    cent,    in    average 


monthly  mileage  of  freight  locomotives 
which  is  largely  due  to  better  boiler  water. 
The  locomotives  spend  less  time  in  shops 
for  repairs  and  in  the  house  for  washing 
out.  The  number  of  men  at  work  on  boiler 
repairs  has  been  reduced.  One  motive  power 
official,  who  has  followed  the  matter  close- 
ly, estimates  that  boiler  repairs  on  this  di- 
vision have  been  reduced  at  least  one-half, 
but  it  will  take  months  and  possibly  years 
to  realize  fully  the  extent  of  the  reduction 
in  boiler  repairs.  Locomotives,  which  under 
the  old  conditions  would  have  required  an 
entire  change  of  flues  several  months  ago, 
are  still  running  and  doing  good  service. 
During  the  progress  of  the  installation  of 
these  softeners  close  account  has  been  kept 
of  boiler  washings.  After  several  plants 
were  installed  it  was  noted  that  the  treated 
water  had  a  tendency  to  loosen  the  old  scale, 
causing  foaming  at  times,  and  at  first  the 
boilers  required  as  frequent  washing  as  be- 
fore; but  finally  the  monthly  reports  began 
to  show  a  continual  decrease  from  month 
to  month  in  the  number  of  engines  washed 
out  and  a  steady  increase  in  the  average 
mileage  of  engines  between  washouts.  Dur- 
ing the  last  seven  months  of  1903  the  aver- 
age mileage  of  locomotives  on  the  Nebraska 
division  between  boiler  washings  was 
doubled.  This  means  a  considerable  reduc- 
tion in  labor  and  cost  of  water  for  wash- 
ing out.  as  well  as  increased  life  of  boilers 
owing  to  the  fact  that  they  are  less  fre- 
quently subjected  to  the  deteriorating  ef- 
-fects  of  cooling  caused  by  washing  out. 

In  March,  1903,  an  order  was  placed  for 
25  additional  softeners,  16  to  be  of  10.000 
gals,  and  the  balance  15.000  gals,  an  hour 
capacity.  Five  of  these  softeners  were  for 
the  Nebraska,  seven  for  the  Wyoming,  eight 
for  the  Kansas  and  five  for  the  Colorado  di- 
vision. Of  these  plants,  11  are  in  use  and 
the  balance  under  construction.  Table  (2) 
shows  the  results  being  obtained  from  the 
operation  of  the  22  plants  installed  prior 
to  March  1,  1904,  and  the  costs  of  chemicals 
for  treating  the  water,  deduced  from  the 
actual  quantities  and  cost  of  chemicals  used. 
The  last  column  shows  the  average  quantity 
of  incrusting  solids  removed  daily  in  treat- 
ing the  amount  of  water  used  at  each  plant. 
As  most  of  the  waters  on  the  Union  Pacific 
carry  from  2  to  3  gr.  of  silica  per  gallon 
in  solution,  no  particular  effort  is  made  to 
reduce  the  incrusting  solids  below  5  gr.  per 
gallon.  Where  soda  ash  is  used  to  reduce 
the  sulphates  of  lime  and  magnesia,  the 
sodium  sulphate  in  the  water  is  increased 
slightly  more  than  grain  for  grain  of  the 
incrusting  sulphates.  This  means  an  in- 
creased tendency  toward  foaming.  At  Pax- 
ton,  Neb.,  the  water  is  already  high  in  the 
foaming  solids,  hence  in  treating  this  water 
the  carbonates  of  lime  and  magnesia  are  re- 
duced to  the  minimum,  but  only  enough  soda 
ash  is  used  to  partiallly  treat  the  sulphates 
of  lime  and  magnesia  so  as  not  to  unduly 
raise  the  foaming  solids. 

In  order  to  get  satisfactory  results  in  the 
softening  of  water  it  is  absolutely  necessary 
that  particular  attention  be  given  to  the 
care  of  the  plants  and  that  instructions  re- 
garding their  operation  be  carefully  fol- 
lowed. It  is  necessary  that  frequent  tests  be 
made  of  the  treated  and  untreated  waters  so 
as  to  keep  check  on  the  attendant  and  on 
the  liability  of  the  natural  water  to  change. 
It  has  been  necessary  to  use  discipline  at 
times  in  order  to  get  results,  as  no  machine 
can  soften  water  without  proper  attention. 

At  a  few  stations  where  a  windmill  was 
in  use  in  addition  to  the  steam  or  gasoline 
pumping  plants,  the  use  of  the  windmill  has 
been  discontinued  as  it  could  not  furnish 
sufficient  water  to  properly  operate  the  plant 
and  thoroughly  treat  the  water.  At  such 
stations  the  average  cost  of  pumping  water 
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has  been  slightly  increased.  In  a  few  of 
the  cities  objection  has  been  made  to  having 
the  sewer  of  the  softener  connect  into  city 
sewers.  This  has  caused  the  construction 
of  an  independent  sewer,  and  where  but 
light  fall  can  be  obtained  a  considerable 
expense  is  incurred  in  keeping  the  manholes 
cleaned  out  and  the  sewers  flushed.  At 
points  where  good  fall  and  a  discharge  into 
a  regular  waterway  can  be  obtained,  the 
expense  of  caring  for  sludge  is  very  little. 
The  cost  of  chemicals  to  treat  the  waters 
varies.  Each  water  has  to  be  consideiei 
separately  and  the  cost  of  chemicals  de- 
pends on  the  amount  and  kind  of  reagents 
required  for  proper  treatment.  Common 
lime  is  used  as  a  reagent  for  the  carbonates 
of  lime  and  magnesia,  whie  soda  ash  is  used 
as  the  reagent  for  the  sulphates  of  lime  and 
magnesia.  As  soda  ash  is  the  most  expen- 
sive, water  containing  the  sulphates  of  lime 
and  magnesia  is  more  expensive  to  treat 
than  water  containing  about  the  same  quan- 
tity of  carbonates  of  lime  and  magnesia. 
Particular  care  is  taken  in  the  purchase  of 
lime,  and  only  that  which  is  well  burned 
and  having  the  highest  percentage  of  cal- 
cium oxide  with  the  lowest  amount  of  silica 
is  used. 

Other  expense  in  the  operation  of  the  soft- 
eners is  the  labor  of  preparing  the  solu- 
tions and  additional  expense  incurred  by  the 
testing  department.  At  most  of  the  plants 
now  in  operation  no  additional  expense  is 
incurred  in  preparing  the  solutions.  This 
work  requires  not  to  exceed  half  an  hour 
of  time  for  each  six  hours  of  operation,  and 
the  pumpers  are  enabled  to  look  after  this 
without  stopping  their  pumps  or  interfering 
with  their  other  duties.  At  busy  terminals 
and  at  points  where  water  is  obtained  from 
city  mains  or  by  gravity,  it  has  been  neces- 
sary to  make  it  part  of  the  duty  of  some  em- 
ployee to  prepare  these  solutions.  In  such 
case  a  proportion  of  his  wages  is  charged 
to  the  operation  of  the  plant. 

At  present  two  traveling  assistants  to  the 
chemist  are  employed  to  inspect  the  plants 
and  see  that  pumpers  follow  the  instructions 
given  them  in  regard  to  preparing  solutions 
One  additional  laboratory  assistant  is  re- 
quired to  make  weekly  analyses  of  the  water 
from  each  plant.  When  the  entire  36  plants 
are  in  operation,  the  only  further  expense 
to  this  department  will  be  one  more  travel- 
ing assistant  and  the  additional  expense  for 
chemicals  in  making  the  analyses.  At  pres- 
ent, with  22  plants  in  operation,  the  addi- 
tional expense  attending  softeners  is  $370 
per  month.  The  additional  expense  incurred 
by  the  testing  department  is  $330  per  month. 
While  these  are  not  dependent  upon  the 
amount  of  water  treated,  the  cost  per  thou- 
sand gallons  for  22  plants  in  operation  for 
attendance  and  testing  department  expense 
is  only  1.08  cents.  As  consumption  increases 
at  these  plants  this  amount  will  be  reduced. 
No  additional  expense  for  labor  and  fuel  in 
pumping  water  is  required,  as  the  water  is 
handled  only  once  in  these  plants.  In 
Nebraska  and  Wyoming  it  has  been  found 
advisable  to  install  small  heating  stoves  in 
ihe  upper  housing  of  the  softeners  to  keep 
the  plants  from  freezing  when  not  in  oper- 
ation, during  the  colder  part  of  the  year. 

Depreciation  and  repairs  is  an  important 
item  and  was  duly  considered.  The  mate- 
rials used  in  construction  are  concrete  for 
foundations  and  iron  and  steel  for  the  bal- 
ance of  the  plant  with  the  exception  of  the 
housing  at  the  top  of  softeners,  and  a  small 
frame  building  to  store  a  month's  supply 
of  lime  and  soda  ash  at  each  plant.  The  ma- 
chinery is  slow  and  steady-moving,  without 
jar  to  the  structure.  With  these  points  in 
view  the  charges  for  depreciation  and  re- 
pairs will  probably  represent  but  a  very  low 
percentage  of  the  original  investment. 


With  the  entire  36  plants  in  operation, 
having  a  total  hourly  capacity  of  417,000 
gals.,  the  Union  Pacific  will  be  softening  an 
average  of  3,000,000  gals,  of  water  per  day, 
removing  therefrom  over  three  tons  of  in- 
crusting  solids.  Excluding  interest  on  in- 
vestment and  charges  for  depreciation  and 
repairs,  the  entire  additional  expense  in- 
curred by  the  operation  of  these  softeners 
will  be  equivalent  to  an  additional  charge 
to  water  supply  of  2.32  cents  per  thousand 
gallons  of  water  treated.  As  the  consump- 
tion increases  this  cost  will  decrease  some- 
what, owing  to  the  fact  that  some  of  the 
charges  depend  more  directly  on  the  number 
of  plants  in  operation  than  on  the  amount 
of  water  treated.  On  the  Nebraska  division 
alone  a  reduction  of  3%  per  cent,  in  fuel 
used  would  compensate  for  this  additional 
cost  for  treating  water,  and  the  increased 
monthly  mileage  of  locomotives  will  more 
than  compensate  for  the  interest  on  the 
investment.  The  reduction  in  cost  of  main- 
tenance of  locomotives,  less  the  cost  of  main- 
tenance of  the  softening  plants,  is  a  clear 
saving  to  the  railroad  company. 


Mr.   Moseley  and  the  Master  Car  Builders.* 


Mr.  Moseley  spoke  of  the  pleasant  rela- 
tions existing  between  the  inspectors  of  the 
commission  and  men  in  the  car  departments 
of  the  railroads  throughout  the  country.  The 
recommended  standards  of  the  association 
are  carefully  followed  by  the  commission 
in  its  criticisms  of  defective  cars.  He  hoped 
there  would  be  a  permanent  committee  for 
conference  between  the  association  and  the 
representatives  of  the  government.  The 
committee  recently  appointed  by  the  Master 
Mechanics'  Association  to  confer  with  them 
in  the  matter  of  handholds  and  steps  on 
the  front  ends  of  locomotives  settled  a  trou- 
blesome matter  and  the  conference  resulted 
in  the  adoption  of  a  standard  that  is  meet- 
ing with  no  serious  opposition.  It  is  pos- 
sible that  a  similar  conference  ought  to  be 
held  regarding  a  standard  of  construction 
for  handholds  on  the  roofs  of  freight  cars. 
Mr.  Moseley  reminded  the  Master  Car  Build- 
ers that  the  association's  standards  ought 
to  be  more  thoroughly  promulgated,  as  rail- 
road officers  are  sometimes  found  to  be 
ignorant  of  them. 

The  law  which  went  into  effect  last  Sep- 
tember requiring  not  less  than  50  per  cent, 
of  the  cars  of  a  train  to  be  air-braked  had 
greatly  bettered  conditions.  On  many  roads 
the  improvement  is  striking.  The  need  of 
high  braking  power  is  a  question  requiring 
earnest  attention.  The  use  of  two  air  pumps 
on  each  engine  hauling  a  long  train  is  also 
an  important  desideratum.  Cars  are  often 
cut  out  simply  on  account  of  insufficient 
air.  Again,  two  pumps  would  give  a  feel- 
ing of  security  against  disaster  from  the 
failure  of  a  pump.  The  speaker  commended 
the  introduction  of  automatic  hose  coup- 
lings, which  he  had  observed  on  some  roads. 
The  government  inspectors  uniformly  re- 
port that  railroad  officers  treat  them  well. 
On  the  Baltimore  &  Ohio  recently  there  was 
an  extended  joint  inspection  by  two  of  the 
commission's  men  and  one  representing  the 
railroad  company.  The  commission  desires 
to  extend  this  method  of  inspection.  It  has 
been  suggested  that  the  government  inspect- 
ors ought  to  mark  the  cars  which  they  ex- 
amine, but  Mr.  Moseley  does  not  wish  to 
thus  shift  the  burden  of  responsibility  from 
Ihe  railroad  to  the  government.  The  govern- 
ment inspection  is  not  for  the  purpose  of 
correcting  individual  defects,  but  Is  for  the 
purpose  of  making  reports  to  railroad  man- 

♦Abstract  of  an  address  delivered  at  the  con- 
vention of  the  Master  Car  Builders'  Association,  at 
Saratoga.  .7une  22.  by  Edward  A.  Moseley,  Secre- 
tary of  the  Interstate  Commerce  Commission. 


agers  which  will  indicate  general  conditions. 
To  bring  about  an  ideal  state  of  equip- 
ment it  is  necessary  to  have  the  means  for 
maintenance;  a  watchful  operating  depart- 
ment; an  efficient  mechanical  department, 
and  employees  (trainmen)  who  will  intel- 
ligently observe  and  report  failures  and  de- 
fects. The  work  of  trainmen  and  switchmen 
is  now  less  hazardous  than  formerly,  but, 
on  the  other  hand,  appliances  are  more  com- 
plicated and  the  men  need  higher  intelli- 
gence; a  course  of  persistent  admonition  and 
training  is  necessary;  the  men  should  be 
able  to  detect  defects  and  to  repair  minor 
ones. 

The  M.  C.  B.  coupler  gage  can  be  used 
only  when  cars  are  separated  one  from  an- 
other. A  gage  which  can  be  used  on  cars 
that  are  coupled  together  is  needed.  The 
speaker  spoke  of  the  well-known  difficulties 
in  connection  with  uncoupling  mechanism, 
and  in  discussing  the  duty  of  settling  this 
complicated  problem,  reminded  his  hearers 
that  on  some  roads  the  conditions  are  found 
to  be  much  better  than  on  others,  where 
the  difficulties  are  no  less.  The  inspectors 
also  find  that  roads  usually  treat  their  own 
cars  better  than  foreign  cars. 

The  commission  has  instituted  suits 
against  a  number  of  roads  for  non-compli- 
ance with  the  law,  but  practically  all  have 
been  settled  without  going  through  a  com- 
plete trial.  The  commission  has  no  desire 
to  oppress  the  roads  in  the  slightest  degree, 
but  the  president  and  the  attorney  general 
are  determined  that  the  laws  shall  be  en- 
forced. The  speaker  referred  to  the  John- 
son case,  which  was  decided  in  the  Circuit 
Court  of  Appeals,  affecting  uniformity  and 
interchangeability,  and  to  the  Voelker  case, 
both  of  which  have  been  reported  in  the 
Railroad  Gazette.  In  conclusion  Mr.  Moseley 
said: 

A  matter  of  great  importance,  and  one 
that  has  been  brought  to  the  attention  of 
the  whole  country  by  the  disastrous  ^reck 
which  occurred  on  an  eastern  trunk  line,  is 
that  of  rules  governing  the  loading  of  long 
materials.  While,  properly  speaking,  this  is 
perhaps  outside  the  province  of  the  Commis- 
sion, it  is  of  such  great  national  importance 
that  I  feel  warranted  in  calling  attention 
to  it,  and  promise  the  aid  of  the  Commission 
in  securing  the  proper  observance  of  any 
rules  which  may  be  adopted  by  this  Asso- 
ciation to  govern  the  matter. 

It  riiight  seem  to  a  casual  observer  that 
the  duties  of  your  Association  would  de- 
crease with  the  more  general  adoption  of 
standards,  but  changing  conditions  indicate 
that  your  duties  are  to  be  still  further  in- 
creased, ag  new  problems  are  constantly  aris- 
ing; and  in  this  connection  it  has  been  sug- 
gested to  me  that  some  roads  on  which  the 
car  departments  are  operated  entirely  sep- 
arate from  what  is  known  as  the  mechan- 
ical department  are  perhaps  showing  better 
results  than  are  those  roads  whore  the  two 
departments  are  operated  by  one  superinten- 
dent. It  would  seem  that  the  increased 
problems  to  which  I  have  alluded  are  prov- 
ing too  complicated  for  the  proper  grasp 
of  their  details-by  any  one  official. 

Public  sentiment  is  rapidly  becoming  crys- 
tallized with  regard  to  proper  remedies  for 
the  prevention  of  railroad  accidents,  and  it 
may  be  that  within  a  measurabls  period  of 
time  Congress  will  be  approached  with  a 
view  to  the  creation  of  a  board  of  experts 
to  investigate  and  report  on  the  causes  of 
accidents,  something  after  the  plan  in  vogue 
in  Great  Brftain.  Whether  this  would  be 
a  desirable  thing  or  not  is  not  for  me  to 
say,  but  if  it  is  to  be  avoided  it  can  only  be 
by  associations  similar  to  yours  adopting 
standards  which  shall  be  followed,  and  using 
their  utmost  efforts  to  ascertain  the  causes 
of  and  remedies  for  defects  in  equipment. 


June  21,  1904. 
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Cars  for  the   Chicago    Subway. 

Reference  has  already  been  made  in  these 
columns  (Aug.  7,  1903)  to  the  tunnel  sys- 
tem in  Chicago  of  the  Illinois  Tunnel  Com- 
pany, formerly  the  Illinois  Telephone  & 
Telegraph  Company.  The  latter  company 
began  the  construction  of  these  tunnels  for 
the  purpose  of  installing  a  new  telephone 
system,  but  the  idea  was  later  conceived  of 
enlarging  the  scheme  to  include  an  under- 
ground traction  system,  and  accordingly  last 


may  be  completely  en- 
closed and  locked  up. 
The  hood  is  in  halves, 
hinged  to  the  sides, 
and  can  be  removed 
without  having  to  take 
out  any  bolts  or  nuts. 
Removal  of  the  hood 
converts  the  car  into 
a  gondola.  The  sides 
are  divided  midway 
of     their     height,     the 
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year  the  city  passed  an  ordinance  giving 
the  company  the  right  to  conduct  in  its  tun- 
nels a  freight  parcels  handling  business,  in- 
cluding mails,  newspapers,  merchandise, 
coal,  etc.  It  is  understood  that  the  latter 
commodity  will  be  the  first  to  receive  atten- 
tion, it  being  estimated  that  the  manufactur- 
ing establishments,  office  buildings  and  other 
consumers  in  the  downtown  district  will 
give  opportunity  for  carrying  4,000,000  tons 
of  coal  annually.  This  business  will  also 
probably  include  the  removal  of  ashes  from 
the  engine  rooms  of  these  same  customers. 
The  company  also  expects  to  obtain  a  good 
part  of  the  trucking  traffic  between  the  de- 
pots and  the  large  wholesale  and  retail  es- 
tablishments, estimated  at  125,000  tons 
daily. 

The  Morgan  third-rail  traction  system  will 
be  used.  The  locomotives  are  a  mining  type, 
24  in.  gage,  and  have  gears  engaging  a  rack- 
rail  which  is  laid  between  the  track  rails 
and  is  also  the  conductor  rail.  It  is  made 
of  perforated  metal  plate  V2  in.  thick  and 
4  in.  wide,  and  is  laid  between  two  timber 
stringers  which  support  and  protect  it.  The 
locomotives  will  weigh  three  tons  with  one 
motor  and  five  tons  with  two  motors.  One 
advantage  claimed  for  these  locomotives  is 
ability  to  haul  heavy  loads  around  sharp 
curves,  the  sharpest  in  these  tunnels  being 
16  ft.  radius.  The  Morgan  Electric  Machine 
Company,  East  Chicago,  Ind.,  is  the  maker. 

The  cars  to  be  used  in  this  service  were 
designed  by  Mr.  W.  P.  Bettendorf.  Several 
engravings  from  photographs  are  shown 
herewith,  which  illustrate  the  adaptability 
of  the  design  to  the  different  classes  of  ser- 
vice in  which  the  cars  will  be  engaged.  The 
upper  view  shows  the  car  complete  fo;- 
mail  and  for  package  delivery.    Its  contents 


Fin.   3 — As   n    Flat   Cm 


Fig.    4 — Bottom     Yiew.    Raised    from     the    Truek.s 
Four  Views  of  Bettendorf  Subway  Car. 
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lower  half  being  hinged  at  the  top,  enabling 
the  contents  to  be  discharged  from  either 
side.  Conversion  from  a  gondola  to  a  flat 
can  be  accomplished  in  five  minutes.  Steel 
side  stakes  are  provided  for  the  flat  cars 
when  needed. 

The  cars  are  10  ft.  6  in.  long,  4  ft.  wide, 
5  ft.  1  in.  from  rail  to  top  of  side,  and  6  ft. 
7  in.  to  peak  of  hood.  From  the  rail  to  the 
bottom  of  the  floor  is  16  in.  and  the  height 
of  side  of  the  gondola  is  45  in.  The  capacity 
is  30,000  lbs.,  and  they  are  designed  to  go 
around  curves  of  15  ft.  radius. 

From  the  bottom  view  it  will  be  seen  that 
the  body  bolster  and  draft  and  end  sills  are 
combined  in  one  casting.  The  center  sills 
are  two  standard  4-in.  Z  bars,  with  their 
lower  legs  adjoining.  They  are  riveted  at 
their  ends  into  pockets  on  the  combination 
castings  above  mentioned.  The  side  sills 
are  also  Z  bars  of  the  same  size,  with  the 
lower  leg  extending  inward.  The  floor  is 
%-in.  plate  riveted  to  the  sills  and  castings. 
The  truck  design  is  the  same  as  that  de- 
scribed in  these  columns  two  weeks  ago,  with 
slight  modifications  to  adapt  it  to  this  par- 
ticular service.  There  is  no  spring  plank. 
and  the  truck  side  bearing  is  placed  outside 
of  the  frame  and  is  of  such  a  form  as  to 
enable  it  to  act  both  as  a  side  bearing  and 
a  fulcrum  in  tipping  the  car  body  to  unload 
it.  The  wheels  are  14  in.  in  diameter  and 
the  journals  3  in.  A  distance  rod  attached 
to  the  two  trucks  retains  them  in  their 
proper  relation  when  the  body  is  tipped  or 
lifted  off.  To  do  this  latter  no  bolts  and 
nuts  have  to  be  removed.  To  provide  for  a 
condition  where  track  cannot  be  laid  to  the 
unloading  point,  journals  or  lugs  are  cast 
on  the  end  sills  near  their  ends,  to  which 
chain  bails  may  be  attached  and  the  entire 
body  lifted  by  a  hoist  and  run  by  a  trolley 
to  the  desired  point.  In  tipping  for  unload- 
ing, fhe  outer  lugs  act  as  the  fulcrum  and 
form  the  axis  about  which  the  body  rotates. 

The  sides  are  pressed  steel,  riveted  to  cast- 
steel  stakes  of  T-shaped  section.  The  cars 
have  M.  C.  B.  couplers  and  are  equipped 
with  hand  brakes  only.  They  are  being  built 
by  the  Bettendorf  Axle  Company,  Davenport, 
Iowa,  which  is  also  building  flat  cars  of 
similar  design  but  12  ft.  6  in.  long,  intended 
to  carry  the  large  rolls  of  paper  used  by 
newspapers. 


Water  Softening  on   the  Southern   Pacific. 

ay    U.    .STII.I..MA.\,    E.NTI.VEEK   OF   TESTS. 

Since  the  establishment  in  1896  of  the  first 
plant  for  water  treatment  on  the  Southern 
Pacific  the  system  has  been  extended,  and 
the  method  improved,  so  as  to  obtain  good 
results  without  unnecessary  expe.ise  in  plac- 
ing apparatus.  As  far  as  possible,  our  stan- 
dard apparatus  is  interchangeable  and  can 
be  easily  moved,  or  repaired.  The  first  plant 
establishel  at  Port  Los  Angeles  was  de- 
scribed in  my  paper  before  the  Am.  Soc.  M. 
E.  in  December,  1897.  The  object  of  this 
article  is  to  give  a  mechanical  description 
of  the  apparatus. 

The  e'.evation  of  the  small  chemical  house 
with  one  settling  tank,  which  is  ordinarily 
sufficient  at  stations  using  30,000  to  40,000 
gallons  per  day,  is  shown  by  Fig.  1.  The 
water  main  from  the  pump  or  gravity  sup- 
ply passes  through  the  chemical  house  where 
it  is  intercepted  by  a  motor  furnishing  power 
to  drive  the  small  chemical  pumps,  and  stir 
the  chemical  mixture  within  the  chemical 
tank  when  the  plant  is  in  operation.  After 
passing  through  the  a/jparatus  within  the 
chemical  house,  the  water  which  contains 
precipitates  from  treatment,  passes  diiectly 
into  the  settling  tank.  Tl,e  old  principle 
of  drawing  the  settled  sludge  at  intervals  by 


a  system  of  pipes  at  the  bottom  (known  as 
a  "spider  drain")  has,  however,  been  aban- 
doned, as  large  open  ended  pipes  become 
clogged  up. 

The  system  of  having  a  false  sloping  bot- 
tom dropped  into  the  ordinary  form  of  tank, 
as  shown  in  Fig.  1,  with  an  8in.  central 
drain  pipe  is  ample  and  gives  no  trouble. 
Ordinarily,  it  is  sufficient  to  clean  out  the 
sludge  once  a  nsonth  by  draining  the  tank  as 
low  as  possible  into  the  service  tank.  A 
couple  of  section  men  make  a  business  of 
cleaning  out.  About  two  hours  once  a  month 
is  sufficient  time  for  sludging  out  the  set- 
tling tank.     The  tank  shown  is  duplicated 


the  chemical  pumps  P.P.',  and  at  the  outer 
end  is  a  sprocket  wheel  and  chain,  shown  at 
S  in  the  plan,  for  stirring  the  chemical  mix- 
ture while  feeding  it  from  the  chemical 
tank.  In  the  installation  shown,  but  one 
pump  is  used,  the  chemicals  being  mixed 
in  one  vat  and  fed  from  one  chemical  tank. 
This  is  at  a  station  where  temporary  hard- 
ness only  is  to  be  reduced,  or  where  the 
permanent  hardness  from  sulphates,  etc.,  re- 
quiring soda,  is  small.  In  such  cases  we  use 
caustic  soda*  with  the  lime,  the  two  oxides 
acting  together,  the  caustic  soda  requiring 
less  caustic  lime  in  proportion  to  its  affinity 
for  carbonic  acid. 


Fig.    1 — General    Arrangement    of    Water    Treating    Plant — Southern   Pacific. 


at  large  stations.  At  San  Luis  Obispo  there 
are  four  tanks,  connected  together  and 
worked  in  pairs,  the  amount  of  water  re- 
quired per  24  hours  being  from  125,000  to 
150,000  gallons. 


as 


allowed  to  remain 

long    as    possible 

opened  to  the  ser- 


The  softened  water 
in  the  settling  tank 
before  the  connection 
vice  tank.  The  bot- 
tom of  the  settling 
tank  is  four  feet 
higher  than  the  bot- 
tom of  service  tank. 
It  was  formerly  our 
practice,  when  possi- 
ble, to  treat  the  wa- 
ter directly  in  the 
service  tank.  This 
plan  was  abandoned, 
as  service  conditions 
often  interfered  with 
effectiveness  of  treat- 
ment. Unsettled  wa- 
ter and  sludge  found 
their  way  into  loco- 
motive    tenders     so 

that  Independent  set-  , . 

tling  tanks  were 
found  necessary.  The 
apparatus  within  the 
chemical  house  is 
shown  by  Fig.  2. 
The  chemical  house 
also  contains  dry 
storage  for  chemicals.  At  some  stations  this 
apparatus  is  placed  within  the  pump  house, 
being  arranged  so  that  all  apparatus  is  with- 
in easy  reach  of  the  pumps. 

The  water  main  is  intercepted,  first  by  the 
motor,  which  consists  of  an  impulse  wheel 
vertically  placed  within  an  enclosed  case  and 
driven  by  a  nozzle  at  A.  This  nozzle  can  be 
adjusted  through  hand  holes  in  the  back  of 
the  motor  case.  On  the  outer  projecting  end 
of  the   motor  shaft  is  a  gear  which  drives 


Fig. 


3 — Chemical 
Pump. 


Where  much  permanent  hardness  prevails, 
the  system  is  made  double,  there  being  two 
chemical  pumps,  two  vats  and  two  chemical 
tanks.  Soda  ash,  when  thus  used,  is  mixed 
in  a  separate  vat  alongside  the  vat  shown 
which  in  this  case  is  used  for  lime  only.  A 
second  chemical  tank  is  placed  on  the  oppo- 
site side  of  the  motor  case  without  the  stir- 
ring device  which  is  not  needed  with  soda 
solution.  In  some  cases  we  have  used  the 
soda  ash  and  lime  together  in  one  vat  and 
found  no  variation  in  chemical  results,  the 
ultimate  reactions  on  the  raw  water  being 
the  same.  There  are  objections,  however, 
to  direct  mixture  in  one  vat  of  hydroxide  of 
lime  and  carbonate  of  soda  as  much  of  car- 
bonate of  lime  is  directly  produced,  which  is 
liable  to  clog  the  chemioal  pipes  and  pump 
and  become  hard  in  the  cheipical  tank  if  the 
water  is  not  continuously  treated.  We  now 
u?e,  therefore,  a  double  system  on  bad 
waters. 

From  single  or  double  chemical  feeds,  the 
necessary  solutions  enter  the  raw  water  at 
the  cast  iron  box  connection  at  B.  This  box 
has  a  cover  for  opening  up  the  connection 
occasionally  and  removing  the  hard  forma- 
tion which  will,  in  time,  accumulate.  The 
water  now  containing  its  necessary  chem- 
icals, passes  on  to  the  mixing  tank.  This 
tank  contains  no  stirrer,  but  is  arranged  to 
stir  its  contents  as  a  chemist  stirs  liquids 
in  his  laboratory,  by  using  a  stirring  rod 
in  the  beaker  of  liquid  and  rotating  the  con- 
tents. This  tank  has  four  compartments, 
K  L  N  and  M.  Compartment  K  is  feimply 
a  sand  box  and  receives  the  water  directly 
from  B.  In  each  diaphragm  which  separ- 
ates  the  tank    into   compartments   are   two 

•The  use  of  caustic  soda  In  water  treatment  Is 
([ulte  fully  discussed  by  .Mr.  II.  Spencer  Kl.vnt  In 
Ills  article,  "Some  Sources  of  Error  In  Water  Treat- 
ment." Engineering  .Magazine,  Nov..  l'.)(i;!.  Mr 
Flynt  advocates  the  use  of  caustic  soda  Instead  of 
lime  where  possible,  on  account  of  Its  being  leas 
liable  to  deterioration  than  commercial  lime.  We 
find  this  to  be  the  case. 
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short  nipples  as  shown.  These  nipples  ter- 
minate in  cast  iron  elbows  or  water  guides 
which  are  set  at  an  angle  shown  in  plan, 
and  serve  to  rotate  the  water  in  its  upward 
passage  through  the  compartment.  At  the 
second  diaphragm  the  same  water  guides  are 
set  in  reversed  position  so  that  the  water 
passing  M  is  reversed  in  the  direction  of 
the  rotation.  At  the  third  diaphragm  the 
water  is  again  reversed  in  direction  of  rota- 
tion passing  N. 

Each  compartment  is  provided  with  hand 
holes  and  the  water  guides  of  cast  iron  are 
readily  detachable  and  removed  when  neces- 
sary to  free  them  from  any  accumulation. 
Once  a  month  this  tank  is  drained  and 
washed  out  or  cleared  of  sludge  if  necessary. 
An  extra  set  of  water  guides  is  at  hand  and 
Inserted  without  delay,  those  removed  being 
cleaned  at  leisure.  With  very  hard  waters 
there  is  a  tendency  for  the  formation  of  hard 
stony  carbonate,  where  the  caustic  solutions 
first  meet  the  raw  water.  We  had  some 
trouble  with  this  at  first,  but  since  using  the 
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box  B  and  removing  water  guides  there  is  no 
trouble  trom  this  cause.  After  passing  the 
circulating  tank  the  treated  and  roily  water 
passes  on  to  the  settling  tank.  The  process 
described  is  automatic;  the  apparatus  start- 
ing with  the  flow  of  water  in  the  main  and 
stopping  when  the  flow  ceases.  A  section  of 
a  chemical  pump  is  shown  by  Fig.  3.  In- 
verted ball  valves  are  used  in  the  pump  to 
prevent  sand  working  through  with  lime  as 
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is  apt  to  occur  with  commercial  lime. 
Correct  weights  of  lime  or  soda  are  added 
to  the  vats  when  the  chemical  tanks  are 
filled  for  the  day.  The  amount  of  each  is 
suited  to  the  mean  rate  of  flow  and  the 
known  capacities  of  the  chemical  vat  and 
tank.  At  some  points  we  have  two  of  the 
automatic  mixing  or  circulating  tanks  and 
the  treatment  is  made  strictly  double,  the 
chemical    injection    and    mixing    being    sep- 


WATBR  SOFTENING  ON  THE  SOUTHERN   PACIFIC. 


Miles 

from                                                      «  Average 

San  Gallons 

Fran-  Used 

Cisco.              Stations.                                  Source.  Daily 

2.'j3    — S.  Luis  Obispo Dug  well,  30  ft 1.50,000 

277.3 — Guadalupe    Two  wells,  100  and  130  ft.  .  25,000 

321.4 — .Talama Creek   19,330 

3.').">.8 — Naples    Dug  well 30  600 

370.4 — Santa   Barbara S.  P.  Co.   well 20.000 

382.3 — CRrpenterIa    Artesian   well,  125  ft 20.000 

3!!!)..") — San   B.   Ventura Ventura    Uiver 3(5,000 

4ir)    — Santa   Paula Santa  I'aula  Creek 24.000 

4.')0    — Saugus   New  well.  228  ft 36  000 


Grains 
Per  Gallon. 

Non- 
Incrust.    Incrust, 
2.45  42.22 


11.54 
11.43 
9.21 
12.02 
6.24 
8.40 
7.64 
5.43 


41.30 
43.16 
37.44 
26.24 
18.14 
28.21 
20.18 
19.18 


Incrust. 
Matter 
After 
Treat- 
ment. 
4.20 
7.76 
9.33 
3.33 
9.74 
4.37 
12.14 
5.53 
5.77 


Cost  of 
Treating 
for  1.000 
Gallons 
(Cents.) 
5.1 
4.7 
4.5 
3.8 
3  1-3 
1  6-10 
3  1-3 


Fig.  2 — Water  Treating  Plant — Southern   Pacific. 


arate  as  at  Port  Los  Angeles.  Our  chemical 
solutions  are  used  in  condensed  form,  thus 
requiring  smaller  and  less  apparatus  than 
usually  employed  in  modern  water  treating 
systems  that  continue  to  use  the  old  system 
proposed  by  Clark  in  England. 

Lime  is  weighed  into  its  vat  and  slacked 
to  thin  white  wash,  which  is  as  effective 
in  absorbing  carbonic  acid  as  if  in  solution. 
The  objection  was  raised  when  my  process 
was  first  described  that  each  particle  of  lime 
not  in  complete  solution  became  coated  with 
a  carbonate,  leaving  an  inner  nucleus  not 
carbonated.  We  have  found  by  experiment 
that  with  a  "half  a  chance"  it  is  impossible 
to  keep  carbonic  acid  from  combining  with 
caustic  lime  or  soda  in  the  presence  of 
water.  With  dry  lime  and  carbonic  acid 
gas  such  condition  may,  however,  exist. 

The  mechanical  method  above  described  is, 
of  course,  varied  at  some  stations.  If,  at 
a  station  the  pump  is  above  ground,  and  has 
a  fly  wheel,  the  motor  is  not  used  but  an  iron 
frame  or  yoke  substituted  that  carries  on 
either  side  the  chemical  pumps  and  stirring 
device  precisely  as  on  the  motor.  This  gives 
the  same  automatic  principle  of  starting  the 
fl-eatment  with  the  circulation  of  water  from 
the  pump,  and  in  case  of  gas  engine  pump- 
ing it  is  preferable  to  the  water  motor. 

The  process  described  may  be  summarized 
as  follows:  The  system  is  continuous  inso- 
far as  injecting  and  mixing  the  raw  water 
with  the  proper  chemicals  is  concerned.  Our 
standard  apparatus  will  treat  from  3,000  to 
12,000  gallons  per  hour.  Properly  speaking, 
the  process  is  not  continuous  as  the  capacity 
of  the  plant  in  softened  water  per  24  hours 
is  dependent  on  the  settling  tankage  re- 
quired. If  an  increased  amount  of  water  is 
rec^uired  at  any  point,  one  or  more  settling 
tanks  are  put  up  at  comparatively  small  ex- 
pense, or  they  may  be  removed  and  set  up 
elsewhere. 

This  process  we  find  preferable  and  less 
expensive  than  a  continuous  process,  which 
is  not  well  adapted  to  varying  conditions  un- 
less such  a  plant  is  first  installed  large 
enough  to  suit  future  demands.  The  com- 
plete softening  of  hard  water  involves  the 
time  element,  inasmuch  as  it  is  aimed  to 
introduce  only  the  required  amount  of  chem- 
icals to  produce  reaction,  without  excess. 
We  find,  for  instance,  that  the  greater  por- 
tion of  the  reaction  occurs  in  a  few  seconds, 
but  it  is  not  completed  for  a  long  time.  If 
an  excess  is  added  the  chemical  reaction  is 
completed  in  a  short  time.  Exhibitions  of 
the  chemical  effect  of  reagents  on  hard  water 
are  deceptive. 

Each  chemical  house  is  provided  with  a 
small    chemical   outfit   for   testing  the   raw 
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and  treated  water  as  often  as  an  assistant, 
in  the  field,  can  visit  the  plants  to  adjust  the 
formula  to  the  varying  conditions. 

Some  ground  water  is  quite  variable.  Sur- 
face water  varies  much  in  some  localities, 
dependent  on  dry  or  wet  season. 

Once  a  month,  samples  are  taken  at  ran- 
dom from  service  tanks  and  analyses  made 
at  the  laboratory.  These  results  are  tabu- 
lated monthly  in  a  chart.  Incrustating  mat- 
ter is  represented  ^y  a  broad  line  to  scale, 
and  the  graphic  c'naits  are  issued  in  blue 
print  form.  Where  treating  plants  are  es- 
tablished, the  amount  of  matter  removed  is 
blocked  out  in  red  from  this  broad  line.  An- 
alyses of  the  water  at  a  number  of  stations 
on  the  Pacific  and  Coast  Divisions  are  given 
by  the  accompanying  table. 

At  Saugiis,  San  Joaquin  Division,  we  have 
a  Kennicott  continuous  machine  with  capa- 
city of  4,500  gallons  per  hour.  All  other 
points  have  the  Stillman  patent  apparatus 
just  described. 


M.  C.  B.  Reports. 


.SIB.TECTS. 

For  investigation  by  committee. — 1.  The 
use  of  steel  in  passenger  car  construction. — 
An  individual  paper  wMU  be  presented  at  the 
convention  on  this  subject,  but  it  is  of  suffi- 


large-capacity  cars.     This  subject  should  be 
investigated. 

4.  Flexible  car  trucks  vs.  rigid  trucks. — • 
To  consider  what  flange  wear  of  wheels,  if 
any,  is  reduced  over  rigid  trucks,  and  what 
cifl'erence,  if  any,  exists  as  to  absorption  of 
power. 

5.  Recent  designs  of  heavy  trolley-car 
trucks. — To  see  if  the  prevailing  combination 
of  iron  and  wood  trucks  in  passenger  car 
service  cannot  be  superseded  by  a  lighter, 
stronger  and  cheaper  all-steel  truck. 

6.  Axles. — To  investigate  the  practice  of 
some  roads  of  turning  car  axles  so  that  there 
is  a  shoulder  right  behind  the  wheel  hub, 
which  hub  is  faced  and  wheels  mounted  to 
within  Vi»  in.  of  this  shoulder,  it  being 
claimed  derailment  will  not  attend  a  loose 
■wheel  when  this  practice  is  followed. 

The  report  is  signed  by  J.  T.  Chamberlain, 
chairman;  C.  A.  Schroyer,  J.  S.  Lentz. 

CAST-IROiSr    WHEELS. 

The  designs  of  wheels  are  shown  by  com- 
plete drawings.  Figs.  1,  2  and  3.  Fig.  1  shows 
a  600-lb.  wheel  recommended  for  cars  of  60,- 
000  lbs.  capacity.  Fig.  2  shows  a  650-lb. 
wheel  recommended  for  cars  of  80,000  lbs. 
capacity.  Fig.  3  shows  a  700-lb.  wheel  rec- 
ommended for  cars  of  100,000  lbs.  capacity. 
The  minimum  weights  allowed  in  inter- 
change should  ie  585,  635  and  685  lbs.  for  the 


ference,  and  the  same  wheel  must  not  vary 
more  than  Vio  in.  in  diameter.  The  body  of 
the  wheel  must  be  smooth  and  free  from  slag, 
shrinkage  or  blowholes.  The  tread  must  be 
free  from  deep  and  irregular  wrinkles,  slag, 
chill  cracks  and  sweat  or  beads  in  throat,  and 
swollen  rims. 

3.  The  wheels  must  show  clean  gray  iron  in 
the  plates,  except  at  chaplets,  where  mottling 
to  not  more  than  V^  in.  from  same  will  be 
permitted.  The  depth  of  pure  white  iron 
must  not  exceed  1  in.,  nor  be  less  than  %,  in 
the  middle  of  the  tread,  and  shall  not  be 
less  than  %  in.  in  the  throat,  for 
wheels  weighing  600  lbs.  It  shall  not 
exceed  1  in.  in  the  middle  of  the  tread, 
nor  be  lf>ss  than  Vm  in.  in  the  throat 
for  wheels  weighing  650  lbs.,  and  shall  not 
exceed  1  in.  in  the  tread,  or  be  less  than  ^^ 
in.  in  the  throat  for  wheels  weighing  700  lbs. 
The  depth  of  white  iron  shall  not  vary  more 
than  1/4  in.  around  the  tread  on  the  rail  line 
in  the  same  wheel. 

4.  For  each  hundred  wheels  which  pass  in- 
spection and  are  ready  for  shipment,  two  rep- 
resentative wheels  shall  be  taken  at  random, 
one  of  which  shall  be  subjected  to  the  follow- 
ing tests: 

The  wheel  shall  be  placed  flange  downward 
oil  an  anvil  block,  weighing  not  less  than 
1,700  lbs.,  set  on  rubble  masonry  at  least  2 
ft.  deep,  and  having  three  supports  not  more 


Fig.  1  — Cast  Iron  Wheel    (600  lbs.). 

fient  importance  to  require  further  i.ivestiga- 
tion  bv  a  conjmittee. 

2.  Specificationa  and  tetts  for  bolsters, 
brake-beams,  etc. — The  Association  has  just 
installed  at  Purdue  University,  Lafayette, 
Ind.,  a  drop-test  machine  for  M.  C.  B.  coup- 
lers. The  machine  is  available  for  testing 
other  parts  of  cars,  and  it  is  suggested  that 
a  committee  be  appointed  to  study  the  ques- 
tion of  specifications  and  tests  for  bolsters, 
brake-bf-ams  and  such  other  car  details  as  re- 
quire tests  of  that  chairacter  to  determine 
their  strf-ngih  and  efficiency. 

3.  Grain  doors. — The  Central  TraflBc  Asso- 
ciation has  suggested  the  adoption  of  a  suit- 
able grain  door  to  meet  the  requirements  of 


-Cast  Iron  Wheel   (650  lbs.) 


three  classes  of  wheels.    The  following  speci- 
fications" are  submitted  as  part  of  the  report: 

Specifications    for    33-in.    Cast-iron    Wheels 

Weighing  600,  650  and  700  lbs.,  for  Cars 

of   60,000,    80,000    and   100,000    lbs. 

Capacity. 

1.  Chills  must  have  the  same  inside  profile 
as  shown  by  M.  C.  B.  drawings  of  wheel 
tread.  The  inside  diameter  of  chill  must  be 
the  M.  C.  B.  standard  of  33%  in.,  measured 
at  a  point  2%  in.  from  outside  of  tread  of 
wheel. 

2.  Wheels  of  the  same  normal  diameter 
must  not  vary  more  than  Vt  in.  above  or  be- 
low the  mean  size  measured  on  the  circum- 


Flg.  3 — Cast  Iron  Wheel   (700  lbs.)- 


than  5  in.  wide  to  rest  upon.  It  shall  be 
struck  centrally  on  the  hub  by  a  weight  of 
200  lbs.  i-or  600-lb.  wheels  10  blows  falling 
from  a  height  of  9  ft.  For  650-lb.  wheels,  12 
blows  falling  from  a  height  of  10  ft.,  and  for 
700-lb.  wheels,  12  blows  falling  from  a  height 
of  12  ft.  Should  the  test  wheel  stand  the 
given  number  of  blows  without  breaking  in 
two  or  more  pieces,  the  inspector  will  then 
subject  the  other  wheel  lo  the  following  test: 
The  wheel  must  be  laid  flange  down  in  the 
sand  and  a  channel  way  11-2  in.  wide  and  4 
in.  deep  must  be  molded  with  green  sand 
around  the  wheel.  The  clean  tread  of  the 
wheel  must  form  one  side  of  the  channel 
way,  and  the  clean  flange  must  form  as  mucb 
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■of  the  bottom  as  its  width  will  cover.  The 
•channel  way  must  then  be  filled  to  the  top 
with  molten  cast  iron,  which  must  be  hot 
enough,  when  poured,  so  that  the  ring  which 
Is  formed  when  metal  is  cold  shall  be  solid  or 
free  from  wrinkles  or  layers.  The  time  when 
the  pouring  ceases  must  be  noted,  and  two 
minutes  later  an  examination  of  the  wheel 
must  be  made.  If  the  wheel  is  found  broken 
in  pieces,  or  if  any  crack  in  the  plate  extends 
through  or  into  the  tread,  the  one  hundred 
■wheels  represented  by  the  tests  will  be  re- 
jected. 

5.  In  case  of  the  drop  tests,  should  the  test 
wheel  break  in  two  or  more  pieces  with  less 
than  the  required  number  of  blows,  then  the 
second  wheel  shall  be  taken  from  the  same 
lot  and  similarly  tested.  If  the  second  wheel 
stands  the  test  it  shall  be  optional  with  the 
inspector  whether  he  shall  test  the  third 
wheel  or  not;  if  he  does  not  do  so,  or  if  he 
does,  and  the  third  wheel  stands  the  test,  the 
hundred  wheels  shall  be  accepted  as  filling 
the  requirements  of  the  drop  test. 

6.  The  lower  face  of  the  weight  of  200  lbs. 
shall  be  8  in.  in  diameter,  and  have  a  flat 
face. 

7.  Wheels  shall  not  vary  from  the  specified 
weight  more  than  2  per  cent. 

8.  The  thickness  of  the  flange  shall  be  reg- 
ulated by  the  maximum  and  minimum  flange 
thickness  gages  adopted  by  the  M.  C.  B.  Asso- 
ciation. 

9.  All  wheels  must  be  numbered  consecu- 
tively in  accordance  with  instructions  from 
the  railroad  company  purchasing  them,  and 
shall  have  the  number,  the  normal  weight  of 
the  wheel,  also  the  day,  month  and  year 
when  made  plainly  formed  on  the  inside 
plate  in  casting,  and  no  two  wheels  shall 
Tiave  the  same  number.  All  wheels  shall  also 
have  the  name  of  the  maker  and  place  of 
manufacture  plainly  formed  on  the  outside 
plate  in  casting. 

10.  Individual  wheels  will  not  be  accepted 
'Which 

(1)  Do  not  conform  to  standard  design 

and  measurements. 

(2)  Are  under  or  over  weight. 

(3)  Have  physical  defects  described  in 

Section  2. 
Any  lot  of  one  hundred  wheels  submitted 
to  test  will  not  be  accepted 

(1)  If  wheels  broken  do  not  meet  the 

prescribed  drop  test. 

(2)  If  the  wheel  tested  does  not  stand 

the  thermal  tests. 

(3)  If  the  conditions  prescribed  in  Sec- 

tion 3  are  not  complied  with. 

11.  All  wheels  must  be  taped  with  M.  C.  B. 
•standard  design  of  wheel  circumference  tape 
"having  numbers  1,  2,  3,  4,  5  stamped  %  in. 
apart,  the  figure  three  to  represent  the  nor- 
mal diameter,  103.67  in.  circumference;  the 
•figure  one,  the  smallest  diameter,  and  the 
figure  five,  the  largest  diameter. 

The  report  meets  with  the  full  approval  of 
the  Wheelmakers'  Committee.  It  is  signed  by 
William  Garstang,  chairman;  G.  R.  Hender- 
son, E.  D.  Nelson,  W.  H.  Lewis,  Alex.  Kear- 
ney and  H.  J.  Small. 
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or  piece  numbered  or  marked  so  that  the 
proper  price  could  be  fixed  for  such  opera- 
tion. 

The  committee  recommends  that  the  fol- 
lowing price  govern  the  removal  and  replac- 
ing of  rivets,  such  price  to  include  remov- 
ing, fitting  and  replacing  damaged  parts, 
less  straightening  or  repairing:  All  rivets, 
10  cents  per  rivet. 

Where  the  parts  or  pieces  removed  from 
a  damaged  car  require  straightening  or  re- 
pairing, it  is  recommended  that  such 
straightening  be  charged  for  per  pound.  If 
this  work  would  be  charged  for  per  piece, 
the  different  design  and  construction  of 
steel  cars  would  have  to  be  taken  into  con- 
sideration. It  is,  therefore,  recommended 
that  the  following  price  govern  such  work: 
Sixty  cents  per  100  lbs. 


PRICES    FOR   REPAIRS    TO    STEEL   CARS. 

The  cost  or  price  of  labor  used  for  repair- 
ing steel  cars  should  be  based  on  a  set  price 
per  rivet,  including  removing,  fitting  and  re- 
placing. Where  the  parts  removed  require 
straightening,  this  to  be  done  and  a  separate 
price  paid  for  the  operation. 

Basing  the  cost  or  price  of  repairs  to  steel 
cars  on  a  fixed  price  per  rivet  is  the  only 
equitable  basis  that  could  be  found.  If  it 
was  attempted  to  pay  for  the  work  on  a 
basis  of  per  piece  fitted  and  applied,  every 
different  design  of  steel  cars  and  cars  con- 
structed with  steel  underframes  would  have 
to  be  taken  into  consideration,  and  each  part 


Repairs  to  Steel  Cars. 

Where  cars  are  damaged  to  such  extent 
that  the  parts  damaged  do  not  have  to  be 
removed  for  repairs,  but  straightened  on 
car,  also  any  parts  that  require  straighten- 
ing, repairing  or  renewing,  not  included  on 
the  rivet  basis,  it  is  recommended  that  the 
present  M.  C.  B.  price  for  labor,  covering 
repairs  to  wooden  cars,  namely,  20  cents  per 
hour,  govern  in  all  such  work. 

The  painting  of  steel  cars,  after  receiv- 
ing repairs,  should  be  governed  by  the  pres- 
ent M.  C.  B.  practice  for  painting  of  wooden 
cars. 

The  committee  would  recommend  that  the 
splicing  of  sills  on  steel  cars  and  cars  con- 
structed with  steel  underframe  be  permis- 
sible, the  splice,  except  as  otherwise  herein 
stated,  to  be  located  not  less  than  8  in.  from 
either  side  of  the  body  bolster  and  to  be  not 
less  than  24  in.  long,  consisting  of  butt 
joints.  The  butt  joints  to  be  reinforced  by 
plates  on  both  sides,  not  less  than  same 
thickness  of  web  plate,  with  the  one  on  the 
Inside  of  channel  to  include  flangers  also, 
while  the  outside  plate  should  only  cover  the 
web.  The  rivets  to  be  spaced  as  may  be 
necessary  to  obtain  efficiency  at  the  point 
of  splicing,  but  each  splice  to  have  not  less 
than  18  rivets. 

In  cases  where  cars  are  damaged  to  such 
extent  that  the  center  sills  have  to  be  cut 
off  less  than  8  in.  from  bolster,  in  such  case 
a  plate,  with  an  angle  at  each  end  not  less 
than  6  in.,  is  to  be  used  between  end  sill  and 
bolster  and  to  be  full  width  of  channel  and 
not  less  than  %   in.  thick.     This  to  be  ap- 
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plied  on  the  outside,  between  end  sill  and 
bolster,  between  web  of  channel  or  I  beam, 
as  the  case  may  be,  as  shown  on  the  draw- 
ing. 

The  committee  recommends  that  where  it 
is  necessary  to  apply  any  new  material  to 
steel  cars  or  cars  constructed  with  steel 
underframe,  that  such  material,  where  cars 
are  constructed  of  structural  steel  shapes 
or  material  that  can  be  purchased  in  the 
open  market,  be  charged  at  market  price. 
Where  cars  are  constructed  of  pressed  steel 
shapes  or  material  that  cannot  be  purchased 
in  the  open  market,  such  material  to  be 
charged  at  manufacturer's  price. 

Where  any  material  is  applied  to  a  steel 
car,  the  name  of  the  part  renewed  and  the 
dimensions  of  same  must  be  shown  on  bill. 

The  committee  recommends  that  scrap  ma- 
terial removed  from  cars  constructed  of 
pressed  or  structural  steel  shapes  be  cred- 
ited at  %  cent  per  pound. 

Where  patching  is  done  on  steel  cars,  the 
committee  would  recommend  that  such 
patching  be  done  in  a  mechanical  manner. 
Where  floor  or  interior  patches  are  applied, 
the  outside  edges  should  be  chamfered  and 
patch  riveted  to  place  with  thin  flat  head 
rivets. 

The  committee  finds  from  the  answers  re- 
ceived that  the  oldest  steel  cars  have  been 
in  service  eight  years,  and  as  yet  no  steel 
cars  have  been  put  out  of  service  due  to  de- 
terioration from  age.  Nothing  definite  has 
been  obtained  on  which  to  base  a  report  as 
to  the  depreciated  value  of  steel  cars  and 
cars  constructed  with  steel  underframes. 
The  committees  would  recommend,  however, 
that  a  depreciation  of  4  per  cent,  upon  the 
yearly  depreciated  value  be  used  for  the 
bodies  of  all  steel  cars  and  cars  constructed 
with  steel  underframes,  allowing  the  present 
6  per  cent,  per  annum  upon  the  yearly  depre- 
ciated value  of  trucks  to  remain  as  at  pres- 
ent in  the  rules,  but  no  depreciation  should 
exceed  60  per  cent. 

In  the  present  rules  there  is  no  special 
provision  for  the  settlement  of  destroyed 
steel  cars,  which  are  of  more  expensive  con- 
struction than  the  average  wooden  car  of 
similar  capacity,  and  the  committee  would 
recommend  that  a  special  committee  be  ap- 
pointed to  carefully  consider  the  price  for 
all  steel  cars  of  various  classes,  as  well  as 
cars  constructed  with  steel  underframes.  In 
order  to  provide  for  an  equitable  way  of  set- 
tlement for  the  coming  year,  until  the  com- 
mittee's report  is  received,  it  is  recom- 
mended that  all  steel  cars  or  steel  under- 
frame cars  destroyed  be  treated  on  the  same 
settlement  arrangement  as  now  in  effect  for 
"Special  Constructed  Cars,"  as  covered  by 
M.  C.  B.  Rule  No.  113  of  the  1903  code. 

The  report  is  signed  by  T.  H.  Russum, 
Chairman;  R.  F.  McKenna,  I.  N.  Kalbaugh, 
G.  N.  Dow,  B.  B.  Gilbert. 


COXTPLING   CHAINS. 

There  are  two  classes  of  coupling  chains. 
permanently  attached  coupling  or  safety 
chains  and  loose  chains,  usually  carried  in 
the  caboose  for  chaining  up  cars  under 
special  conditions. 

Permanent  Safety  Chains. — The  majority 
of  the  railroads  object  to  the  use  of  any  per- 
manent safety  chain,  for  the  following  rea- 
son: 

To  permit  cars  to  pass  freely  atound 
curves,  there  must  be  considerable  slack  in 
such  chains  when  coupled,  and  the  further 
away  from  the  center  of  the  car  these  chains 
have  to  be  located,  the  greater  the  amount 
of  slack  necessary.  When  couplers  give  way. 
the  jerking,  due  to  the  slack  in  these  chains, 
breaks  the  hooks  and  links  and  cracks  or 
pulls  off  the  end  sill. 

It  is  not  practicable  to  place  these  chains 
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nearer  to  the  center  of  the  car  than  the  posi- 
tion shown  on  M.  C.  B.  Sheet  "A,"  on  account 
of  location  of  longitudinal  sills  and  dead 
blocks,  and  on  account  of  interference  with 
air-brake  angle  cocks  and  hose.  A  permanent 
safety  chain  might  be  placed  closer  to  the 
center,  perhaps  attached  under  the  end  sills 
to  the  longitudinal  sills  or  draft  sills  and 
crossed  under  the  coupler,  in  which  case  the 
chain  could  be  hooked  up  fairly  tight,  but 
this  would  seriously  interfere  with  the  coup- 
ler and  air-brake  connections. 

If  the  safety  chain  is  used  it  should  be  at- 
tached to  inside  of  the  end  sill  by  draft 
springs  and  followers  so  as  to  cushion  the 


A  flat  hook  is  also  shown,  which  is  probably 
cheaper  to  make  and  easier  to  handle  than 
the  diamond  hook. 

The  committee  recommends  that  the  Asso- 
ciation set  a  fair  value  on  such  chains  accord- 
ing to  the  market  price  which  might  prevail 
from  year  to  year,  and  when  it  is  desired  for 
such  chains  to  continue  over  different  roads 
with  a  double  load  they  could  be  continued 
to  destination  and  be  billed  by  the  initial 
road  against  the  road  at  destination  at  the 
M.  C.  B.  cost.  In  case  the  chains  are  re- 
turned, same  cost  figure  could  be  used  in 
counterbilling  without  refterence  to  the  iden- 
tity of  the  individual  chain,  so  long  as  the 
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jerk,  should  the  couplers  part,  and  save  the 
damage  to  the  end  sill.  Another  way  would 
be  to  have  the  chains  attached  to  the  longi- 
tudinal sills  and  not  secured  in  any  way  lo 
the  end  sills,  the  purpose  of  this  being  to 
avoid  injury  to  the  end  sills  in  case  the  safety 
chains  are  called  into  use.  Of  these  sugges- 
tions, the  latter  is  probably  the  preferable 
one. 

The  number  of  cars  equipped  with  safety 
chains  is  small,  and  these  are  mostly  flat 
cars  or  drop-end  gondolas,  many  of  them 
steel  cars  of  modern  construction.  Some  roads 
have  a  limited  number  of  refrigerator,  stock, 
horse  and  special  ventilated  box  cars 
equipped  with  safety  chains  for  the  purpose 
of  running  such  cars  in  passenger  trains,  and 
have  the  safety  chains  coupled  to  the  regular 
passenger  car  safety  chains  in  such  service. 

The  committee  recommends  that  the  M. 
C.  B.  Sheet  "A,"  recommended  practice  for 
end-sill  safety  chains  or  coupling  chains, 
should  remain  as  shown,  but  that  the  nuts 
and  washers  shown  on  this  drawing  as  se- 
curing the  chain  at  the  back  of  the  end  sill 
should  be  omitted  from  the  drawing  and  no- 
tation placed  thereon  to  the  effect  that  such 
chains  should  be  secured  firmly  to  the  longi- 
tudinal sills  and  located  as  nearly  to  the  dis- 
tance as  shown  on  Sheet  "A"  as  the  location 
of  the  longitudinal  sills  will  permit. 

Loose  Chains. — A  f  t  e  r  tabulating  the 
lengths,  links,  size  of  links,  dimensions  of 
hooks  and  other  details  of  chains  carried  on 
wrecking  cars  or  in  cabooses  on  a  number  of 
roads,  the  committee  prepared  a  drawing,  ■ 
showing  two  chains,  one  14-ft.  chain,  with 
diamond  hook,  made  of  %-in.  link,  common 
proof  chain,  which  is  of  the  dimensions  most 
generally  recommended  for  chaining  cars  to- 
gether, either  for  double  loads  or  in  case  of 
draw-heads  being  pullod  out  on  the  road; 
and  one  18-ft.  wrecking  chain  made  of  1-in. 
standard  short-link  proof  chain,  with  dia- 
mond hook,  for  general  wrtckin?  purposes, 
and  which  can  also  be  use(l  for  chaining  to- 
gether large-capacity  cars  in  special  heavy 
train  service  where  the  14-ft.  chain  of  %-in. 
links  might  not  be  considered  heavy  enough. 


hains. 

chains  conform  to  the  proposed  recommended 
practice. 

The  report  is  signed  by  R.  P.  C.  Sander- 
son, Chairman;  R.  L.  Klein,  R.  B.  Rasbridge, 
Jas.  Macbeth. 


STANDAED  LOCATION  OF   THIRD  KAIL. 

The  representatives  of  various  railroads 
about  New  York  City,  after  much  considera- 
tion of  the  subject,  have  fixed  upon  a  loca- 
tion for  third  rail,  which  is  very  apt  to  be 
standard  in  the  electrical  construction  on 
steam  railroads  about  New  York  City,  and 
this  location  is  shown  in  Fig.  1.  Some  of  the 
railroads  which  will  be  operated  electrically 
have  adopted  a  location  for  third  rail  slightly 
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different  from  the  location  shown  in  Fig.  1,, 
but  the  difference  is  so  slight  that  the  equip- 
ment which  is  constructed  to  take  current 
from  the  third  rail  located  as  shown  in  Fig.  1 
will  operate  satisfactorily  over  construction 
with  the  slight  variation  referred  to.  Fig.  1, 
then,  can  be  considered  as  the  most  pro- 
nounced standard  for  location  of  third  rail, 
and  one  which  no  doubt  will  be  followed 
more  or  less  closely  by  such  roads  as  may 
take  up  electrical  operation  in  the  future. 

The  Pennsylvania  Railroad  and  the  Long 
Island  Railroad  have  determined  upon  cer- 
tain clearances  which  will  be  required  for 
passenger  car  equipment,  freight  car  equip- 
ment and  locomotive  equipment  which  will 
run  over  their  electrical  installation,  and 
these  clearances  are  indicated  in  Fig.  2.  Only 
the  clearances  prescribed  for  passenger  car 
equipment  and  for  freight  car  equipment 
need  be  considered,  but  clearance  for  locomo- 
tive equipment  is  also  shown,  in  order  that 
the  same  may  be  upon  record.  The  New  York 
Central  &  Hudson  River  has  determined  upon, 
certain  clearances  which  will  be  required  for 
ah  classes  of  equipment,  and  these  are  shown 
in  Fig.  3.  The  Pennsylvania,  the  Long  Is- 
land and  the  New  York  Central  installations 
are  shown  in  Fig.  4,  which  is  a  composite 
clearance  diagram. 

The  Master  Car  Builders'  Association  can- 
not adopt  any  of  these  clearance  diagrams  as 
standard  as  yet.  The  most  that  the  labors  of 
this  committee  could  do  is  to  place  upon  rec- 
ord the  clearances  of  such  third  rail  installa- 
tions as  have  so  far  been  determined  upon. 
The  report  is  signed  by  F.  M.  Whyte  and  A. 
S.  Vogt. 


WHAT    IS     THE    BEST    PREVENTIVE    OF     RUST     ON 
STEEL  CARS? 

The  committee  prepared  and  submitted  to- 
the  members  a  circular  embodying  14  ques- 
tions. The  answers  to  the  various  questions 
indicate  a  wide  difference  of  opinion  as  to- 
the  best  methods  of  overcoming  this  trouble, 
and  also  show  a  wide  variation  in  the  meth- 
ods of  removing  rust  and  scale  from  steel 
cars,  preparing  the  metal  for  painting,  and 
the  character  and  number  of  coats  of  paint 
applied. 

In  general,  the  methods  pursued  in  the 
treatment  of  steel  cars  are  as  follows: 

(a)  Inside  of  car — wire  brushes,  scraping,, 
sand  blast  and  hammering,  and  in  one  case,. 
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after  cleaning,  the  car  is  blown  off  with  com- 
pressed air. 

(b)  Outside  and  underneath — wire  brushes, 
scraping  and  sand  blast,  and  in  one  in- 
stance, gasolene  paint  burner  and  scraping. 

(c)  Character  of  paint  used  for  first  coat, 
varies  from  graphite  paint,  carbon  paint,  red 
lead  and  lampblack  and  oil,  to  the  various 
patented  paints  now  on  the  market.  For  the 
second  or  succeeding  coats  practically  the 
same  character  of  paint  is  used,  with  the  ex- 
ception of  a  few  roads,  which  use  their  stand- 
ard freight  car  color. 

(d)  The  number  of  coats  of  paint  applied 
varies  from  two  to  three. 

(e)  The  time  between  paintings  varies 
from  eighteen  months  to  three  years.  The 
majority  of  answers  indicate,  however,  that 
there  is  no  specified  time  for  painting,  it  be- 
ing done  whenever  the  condition  of  the  car 
requires.  One  road  states  that  it  has  discon- 
tinued the  painting  of  steel  cars,  while  an- 
other road  follows  up  its  cars  very  closely, 
and  whenever  rust  appears  it  is  removed  and 
the  spot  repainted. 

The  general  opinion  of  the  roads  operating 
steel  cars  is  that  the  greatest  amount  of  cor- 
rosion is  found  at  the  seams  and  joints,  slope 
sheets  and  hoppers.  The  sides  also  deterio- 
rate very  rapidly  from  abuse,  such  as  loading 
of  hot  billets  or  hot  cinders  in  the  cars,  and 
hammering  the  sides  with  mauls  for  the  pur- 


wherever  it  appears  on  the  car,  by  steel 
brushes  or  scrapers;  and  in  the  case  of  the 
inside  of  the  car  by  any  of  the  above  methods 
or  by  the  use  of  pneumatic  hammers  or 
mauls. 

(b)  After  all  scale  and  rust  have  been  re- 
moved, the  car  should  be  thoroughly  cleaned 
with  steel  scrapers  or  wire  brushes,  and 
blown  out  with  air,  in  order  to  present  a 
clean   surface  for  the  paint. 

(c)  The  methods  of  painting  recommended 
for  new  cars  should  be  followed  out  in  the 
case  of  old  cars,  after  a  clean  surface  is  ob- 
tained. , 

As  some  of  the  most  prolific  causes  of  de- 
terioration of  steel  cars  are  the  loading  them 
with  hot  billets,  the  use  of  mauls,  bars,  etc., 
on  the  outside  to  assist  in  the  unloading  of 
cars,  and  allowing  cars  loaded  with  soft  coal 
to  stand  a  long  time  with  the  load  in  them, 
it  is  recommended  that  steps  be  taken  to  do 
away  with  these  practices  as  much  as  pos- 
sible. 

If  the  above  recommendations  are  followed 
out,  and  if  care  is  taken  to  repaint  the  out- 
side of  and  underneath  cars  at  least  eighteen 
months  or  two  years,  coating  the  inside  with 
crude  petroleum  or  coal  tar  about  once  a 
year,  excellent  results  will  be  obtained. 

It  is  an  open  question  as  to  whether  the 
use  of  the  sand  blast  is  desirable  for  this 
class  of  work,  on  account  of  the  hardships 


plates  and  I-beams.  The  committee  also 
recommends  the  use  of  two  belt  rails  in  the 
side  and  end  framing  of  cars. 

The  recommendations  of  this  committee 
made  in  1902  are  submitted  to  the  conven- 
tion for  adoption  as  part  of  this  report. 
They  are  as  follows: 

1.  That  the  inside  dimensions  of  box  cars 
as  approved  by  the  American  Railway  As- 
sociation, namely,  30  ft.  long,  8  ft.  6  in.  wide 
and  8  ft.  high,  be  submitted  to  letter  bal- 
lot for  adoption  as  standard. 

2.  For  box  cars  on  high  trucks  (four  feet 
to  top  of  floor) : 

Ft.  In. 
Height,  top  of  rail  to  upper  edge  of  eaves.  12  (i% 
Width    at    eaves,    at   aliove   height,    maxi- 
mum        9  7 

be   submitted   to   letter   ballot  for  adoption 

as  standard. 

3.-  For  box  cars  on  low  trucks  (3  ft.  6 
in.): 

Ft.  Tn. 
Height,  top  of  rail  to  upper  edge  of  eaves.  TJ  0*i 
Width    at    eaves   at    above    height,    ma.xi- 

mum    0      7 

be  submitted  to  letter  ballot  for  adoption  as 
standard. 

4.  That  the  words  and  letters  "Standard 
12  ft.  6%  in.  by  9  ft.  7  in."  be  stenciled  in 
3-in.  letters  on  the  end  fascia  boards  on  all 
cars  built  to  these  dimensions. 

The  report  is  signed  by  W.  P.  Appleyard, 


pose  of  loosening  load.  The  practice  of  al- 
lowing cars  loaded  with  coal  to  stand  on  sid- 
ing or  in  storage  yard  for  an  undue  length  of 
time  is  found  to  be  detrimental  to  the  cars, 
as  the  sulphur  water  from  the  coal  destroys 
the  sheets  very  rapidly. 

The  use  of  brush  and  air  for  applying 
paint  is  about  equally  divided  among  the  dif- 
ferent roads,  some  preferring  the  brush  for 
the  first  coat  and  air  for  the  succeeding  coats, 
while  one  road  uses  air  at  the  seams  and  a 
brush  on  flat  surfaces. 

In  consideration  of  the  liniited  experience 
in  the  use  of  steel  cars,  and  in  view  of  the 
lack  of  definite  results  from  experiments 
which  have  been  made  or  are  being  made,  the 
knowledge  of  this  subject  is  not  complete 
enough  to  allow  of  positive  recommendations 
being  made  as  to  the  best  methods  of  treating 
steel  cars  in  order  to  prevent  the  formation 
of  rust  on  same.  The  committee  submits  the 
following  suggestions: 
For  new  cars — 

(a)  The  steel  should  be  thoroughly  cleaned 
of  all  rust  and  furnace  scale  before  the  car 
is  assembled. 

(b)  All  joints  before  assembling  should  be 
thoroughly  coated  with  coal  tar. 

(c)  After  car  is  assembled,  all  grease 
should  be  thoroughly  removed  from  the  steel, 
and  same  given  a  good  coat  of  carbon  or 
graphite  paint  on  the  outside  and  underneath 
and  the  inside  a  heavy  coat  of  crude  petro- 
leum, coal  tar  applied  hot,  or  some  similar 
substance. 

(c)  The  outside  to  be  given  a  second  coat 
of  graphite  or  carbon  paint,  as  may  be  de- 
sired. 
For  old  cars — 

(a)     All  scale  and  rust  should  be  removed 
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it  imposes  upon  the  men  operating  same,  and 
also  on  account  of  the  expense  attached  to  its 
use,  due  to  the  very  rapid  deterioration  of 
the  hose  and  nozzles. 

The  report  is  signed  by  H.  S.  Hay  ward, 
chairman;  J.  S.  Lentz,  W.  G.  Gorrell,  T.  H. 
Russum,  C.  E.  Fuller. 


OUTSIDE    DIMENSIONS    OF    BOX    CARS. 

The  committee  was  unable  to  determine 
what  finished  sizes  of  timber  should  be  used 
in  the  body  framing  for  box  cars  but  sub- 
mitted the  style  of  side  framing  shown  in 
Figs.  1  and  2  for  80,000  and  100,000  lbs. 
capacity  cars,  and  the  style  of  side  fram- 
ing shown  in  Fig.  3  for  60,000  lb.  capacity 
cars.  The  style  of  end  framing  shown  in 
Fig.  4  is  preferable  to  other  styles,  and  the 
committee  recommends  these  styles  of  fram- 
ing as  indicated. 

The  committee  is  not  yet  in  position  to 
make  any  recommendation  as  to  the  sizes 
and  disposition  of  iron  rods. 

A  plank  lining  1%  in-  thick  on  the  inside 
of  the  ends  of  cars,  extending  from  the  floor 
to  the  under  side  of  the  end  carline  is  rec- 
ommended. It  should  be  understood  that 
this  would  necessitate  lengthening  the  car 
134  in.,  or  thereabouts,  if  such  plank  lining 
were  adopted,  in  order  to  maintain  the  in- 
side dimensions,  36  ft.  long,  adopted  by  the 
American  Railway  Association. 

The  committee  considered  the  location  of 
the  center  of  the  body  bolster  and  bolster 
post  with  reference  to  the  face  of  the  end 
sill,  and  a  distance  of  5  ft.  2  in.  from  the 
center  of  the  bolster  and  bolster  post  to 
the  face  of  the  end  sill  is  recommended. 
The  center  posts  and  corner  posts  of  the 
ends  of  ears  should  be  reinforced  with  angle 


Chairman;  C.  A.  Schroyer,  Jos.  Buker.  A.  S. 
Vogt,  F.  H.  Clark,  H.  F.  Ball,  J.  J.  Hen- 
nessey. 


-MR-BRAKE    HOSE    SPECIFICATIONS. 

Rule  No.  69  of  the  Rules  of  Interchange 
requires  that  after  July  1,  1904,  all  air-brake 
hose  applied  to  foreign  cars  will  be  consid- 
ered as  wrong  repairs  unless  they  are  made 
in  accordance  with  the  M.  C.  B.  specifica- 
tions and  are  so  labeled.  There  is  nothing 
in  the  M.  C.  B.  Rules,  however,  which  re- 
quires the  owners  of  a  car  to  apply  M.  C.  B. 
standard  specification  hose  to  their  own 
equipment,  therefore,  Rule  No.  69  will  not 
prevent  a  great  deal  of  the  trouble  which 
is  being  experienced  with  burst  hose  of  in- 
ferior quality.  The  committee  has  recom- 
mended to  the  Arbitration  Committee  that 
it  be  made  compulsory  on  the  part  of  a 
railroad  to  use  M.  C.  B.  standard  specifica- 
tion hose  on  all  equipment  which  is  inter- 
changed, after  July  1,  1905. 

In  order  that  this  rule  may  be  made  oper- 
ative and  the  M.  C.  B.  standard  maintained, 
the  committee  recommends  that  arrange- 
ments be  made  with  Purdue  University  to 
have  M.  C.  B.  specification  hose  tested  there; 
hose  to  be  removed  from  equipment  as  the 
committee  may  see  fit,  to  be  given  the  M. 
C.  B.  standard  tests,  after  being  in  service 
from  six  months  to  one  year.  In  this  way 
the  committee  could  obtain  some  valuable- 
data  on  the  life  of  air-brake  hose  from  which 
to  make  up  standard  specifications  in  the 
future. 

The  original  specifications- for  air-brake 
hose  provided  for  a  woven  hose  with  seam- 
less tubing.*  The  present  specifications  do 
not   cover   this  feature.     It  is   advisable  to 
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aiiow  this  form  of  air-brake  hose  to  be  used 
if  It  will  meet  the  tests. 

A  number  of  roads  have  kept  service  rec- 
ords to  determine  the  life  of  hose  made 
by  the  different  manufacturers.  '1  wo  of  the 
most  notable  points  brought  out  in  these 
records  are,  the  rapid  failing  oft"  in  the 
friction  between  the  layers  of  duck  after  a 
comparatively  short  life,  and  damage  at  the 
nipple  end  of  the  hose,  due  to  separating 
cars  without  uncoupling  the  hose  by  hand. 
Nearly  all  of  the  hose  tested  stand  the 
bursting  pressure  satisfactorily  after  being 
in  service  for  some  length  of  time,  showing 
that  the  present  bursting  test,  calling  for 
500  lbs.  pressure  for  10  minutes  is  higher 
than  necessary.  This  service  record,  to  a 
large  extent,  should  determine  whether  the 
present  specifications  are  correct.  The  rec- 
ords show  that  it  is  not  always  the  M.  C. 
B.  specification  hose  that  gives  the  longest 
life.  At  least  80  per  cent,  of  air-brake  hose 
fail  on  account  of  unfair  usage,  for  which 
the  manufacturer  is  not  responsible.  The 
committee  has  recommended  a  specification 
■which  should  give  as  long  life  as  the  present 
M.  C.  B.  standard.  It  can  be  made  for  at 
least  7  cents  per  foot  less  than  the  present 
M.  C.  B.  standard,  and  the  saving  to  the 
railroads  should  be  very  lafge. 

The  life  of  an  air-brake  hose  is  governed 
largely  by  the  treatment  it  receives  in  ser- 
vice. The  most  destructive  practice  is  pull- 
ing cars  apart  without  uncoupling  hose  by 
hand,  for  which  the  responsibility  in  some 
cases  lies  with  the  Motive  Power  Depart- 
ment and  in  other  cases  with  the  Transpor- 
tation Department.  If  the  hose  in  large  ter- 
minal yards  were  cut  by  the  inspectors,  this 
damage  would  be  largely  decreaseu.  If  the 
responsibility  is  divided  between  the  yard 
men  and  inspectors,  there  is  no  way  of  stop- 
ping the  abuse  on  account  of  the  respon- 
sibility being  divided.  The  committee  rec- 
ommends that  the  responsibility  for  parting 
air-brake  hose  by  hand  be  placed  entirely  on 
the  Motive  Power  Department  in  terminal 
yards,  and  that  united  action  be  taken  by  all 
railroads  to  put  a  stop  to  the  present  abuse. 

The  improper  location  of  train  pipe  and 
angle  cock  is  fully  as  bad  as  pulling  the 
cars  apart  without  uncoupling  hose  by  hand. 
The  standard  22  in.  hose  is  of  sufficient 
length  if  the  angle  cock  and  train  pipe  are 
located  as  per  M.  C.  B.  recommended  prac- 
tice. If,  however,  the  train  pipe  is  located 
over  13  in.  away  from  center  line  of  car 
and  the  angle  cock  is  vertical,  the  distance 
is  greatly  increased,  and  when  the  slack  is 
taken  out  of  the  couplers  the  hose  is  rup- 
tured. This  is  a  condition  which  should 
receive  immediate  attention. 

On  account  of  excessive  damage  to  hose 
at  the  nipple  end,  the  committee  has  in- 
creased the  inside  diameter  Vs  in.  This  will 
not  increase  the  cost  of  manufacture  above 
bose  manufactured  with  enlarged  ends,  and 
will  give  a  little  larger  diameter  at  the  nip- 
ple end  where  it  is  greatly  needed. 

Parti'ular  attention  is  called  to  the  dam- 
age done  to  the  inner  tube  by  improper 
mounting  of  hose.  Air  machines  for  mount- 
ing hose,  if  not  properly  made,  do  great 
damage  to  the  inner  tube.  It  is  also  very 
important  that  the  hose  be  so  applied  to 
cars  that  the  heads  will  register  properly 
when  they  are  coupled.  If  it  is  necessary 
to  twist  them  in  order  to  couple,  the  danger 
from  burst  hose  is  greatly  increased  on  ac- 
count of  the  liability  of  hose  bursting  when 
the  slack  is  taken  up  on  the  train. 

Specifications  and  te.st  for  air-brake  hose 
are  herewith  modified  as  fpllows: 

(1.)  All  air-brake  hose  must  be  soft  and 
pliable  and  not  less  than  two  ply  nor  more 
than  four  ply.  They  must  be  made  .of  rub- 
ber and  cotton  fabric,  each  of  the  best  of 


its  kind  made  for  the  purpose;  no  rubber 
substitutes  or  short-tiber  cotton  to  be  used. 

(2.)  The  tube  must  be  baud-made,  com- 
posed of  three  calendars  of  rubber.  It  must 
be  free  from  hoies  and  impertections,  and 
m  joining,  must  be  so  firmly  united  to  the 
coiion  fabric  that  it  cannot  be  separated 
without  bieaking  or  splitting  the  tube.  The 
tube  must  be  of  such  composition  and  so 
cured  as  to  successfully  meet  the  require- 
ments of  the  stretching  test  given  below. 
The  tube  to  be  not  less  than  V32  in.  thick  at 
any  point. 

(3.)  The  canvas  or  woven  fabric  used  as 
wrapping  for  the  hose  to  be  made  of  long- 
fiber  cotton,  loosely  woven,  and  to  be  from 
38  to  40  in.  wide,  and  to  weigh  not  less 
than  20  and  22  ounces  per  yard,  respectively. 
The  wrapping  must  be  frictloued  on  both 
sides,  and  must  have,  in  addition,  a  distinct 
coating  or  layer  of  gum  between  each  ply 
of  wrapping.  The  canvas  wrapping  must  be 
applied  on  the  bias.  Woven  or  braided  cov- 
ering should  be^so  loose  in  texture  that  the 
rubber  on  either  side  will  be  firmly  united. 

(4.)  The  cover  must  be  of  the  same  qual- 
ity of  gum  as  the  tube,  and  must  not  be  less 
than  Vio  in.  thick. 

(5.)  Hose  is  to  be  furnished  in  22-in. 
lengths.  Variations  exceeding  14  in.  in 
length  will  not  be  permitted.  Rubber  caps 
not  less  than  Viu  in.  nor  more  than  %  in. 
must  be  vulcanized  on  each  end. 

The  inside  diameter  must  not  be  less  than 
1%  in.  nor  more  than  IVie  in->  nor  must  the 
outside  diameter  exceed  2  in.  Hose  must 
be  smooth  and  regular  in  size  throughout 
its  entire  length,  except  at  a  point  21/2  in. 
from  either  end  where  the  inside  calendar 
of  rubber  may  be  increased  Vis  'O-  for  a 
distance  of  %  in.  toward  either  end  and  then 
tapering  to  the  regular  diameter. 

(7.)  Each  length  of  hose  must  have  vul- 
canized to  it  a  badge  of  white  or  red  rubber 
as  shown.  On  the  top  of  the  badge  the 
name  of  the  purchaser;  on  the  bottom  the 
maker's  name;  on  the  left-hand  end  the 
month  and  the  year  of  manufacture,  and 
on  the  right-hand  end  the  serial  number 
and  the  letters  "M.  C.  B.  Sta."  The  letters 
and  figures  must  be  clear  and  distinct,  not 
less  than  Vie  in-  in  height,  and  stand  in 
relief  not  less  than  '/j,  in.  so  that  they  can 
be  removed  by  cutting  without  endangering 
the  cover.  Each  lot  of  200  or  less  must 
bear  the  manufacturer's  serial  number,  com- 
mencing at  one  (1)  on  the  first  of  the  year 
and  continuing  consecutively  until  the  end 
of  the  year. 

For  each  lot  of  200,  one  extra  hose  must 
be  furnished  free  of  cost. 

(8.)  Test  hose  will  be  subject  to  the  fol- 
lowing tests: 

Bursting  Test. — The  hose  selected  for  test 
will  have  a  section  5  in.  long  cut  from  one 
end  and  the  remaining  17  in.  will  then  be 
subjected  to  a  hydraulic  pressure  of  100  lbs. 
per  sq.  in.,  under  which  pressure  it  must 
not  expand  more  than  V4,  in.  nor  develop 
any  small  leaks  or  defects.  The  section  will 
then  be  subjected  to  a  hydraulic  pressure  of 
400  lbs.  per  sq.  in.  for  ten  minutes,  without 
bursting. 

Friction  Test. — A  section  1  in.  long  will  be 
taken  from  the  5  in.  piece  previously  cut 
off,  and  the  quality  of  the  friction  de- 
termined by  suspending  a  20-lb.  weight  to 
the  separated  end,  the  force  being  applied 
radially,  and  the  time  of  unwinding  must 
not  exceed  8  in.  in  ten  minutes. 

Htrelchiny  Test. — Another  section  1  in. 
long  will  be  cut  from  the  balance  of  the  5 
in.  piece,  and  the  rubber  tube  or  lining  will 
be  separated  from  the  ply  and  cut  at  the  lap. 
Marks  2  in.  apart  will  be  placed  on  this 
section,  and  then  the  section  will  be  quickly 
stretched  until  the  marks  are  8  in.  apart  and 


immediately  released.  The  section  will  then 
be  remarked  as  at  first  and  stretched  to  8 
in.  and  will  remain  so  stretched  10  minutes. 
It  will  then  be  released,  and  10  minutes 
latSr  the  distance  between  the  marks  last 
applied  will  be  measured.  In  no  case  must 
the  test  piece  break  or  show  a  permanent 
e.ongation  of  more  than  i^  in.  between  the 
marks  last  applied.  Small  strips  taken  from 
Uie  cover  or  friction  will  be  subjected  to  the 
same  tests. 

(9.)  If  the  test  hose  fails  to  meet  the  re- 
quired tests,  the  lot  from  which  it  was  taken 
may  be  rejected  without  further  examina- 
tion, and  returned  to  the  manufacturer,  who 
shall  pay  the  freight  charges  in  both  direc- 
tions. If  the  test  hose  is  satisfactory,  the 
entire  lot  will  be  examined,  and  those  com- 
plying with  the  specifications  will  be  ac- 
cepted. 

The  report  is  signed  by  LeGrand  Parish, 
Chairman;  T.  S.  Lloyd,  J.  Milliken,  F.  H. 
Scheffer,  H.  Swoyer. 


DRAFT   GEAR. 

The  committee  is  still  unable  to  make  defi- 
nite recommendations  or  to  design  a  stan- 
dard draft  gear.  The  recommended  practice 
as  shown  on  M.  C.  B.  Plate  B  for  attachment 
of  automatic  couplers  to  cars,  should  be 
withdrawn  as  not  being  of  sufficient  capacity 
for  modern  cars.    Something  should  be  done 
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Fig.    1. 

to  restrain  the  rapid  increase  in  the  number 
of  designs,  which  vary  but  slightly  in  detail. 
If  limiting  dimensions  could  be  adopted 
within  which  the  designers  might  work,  the 
benefits  derived  would  be  considerable.  The 
majority  of  cars  recently  built  use  either 
friction,  tandem  or  twin  spring  devices. 

Spacing  for  Center  Sills. — The  committee 
recommends  that  the  spacing  between  cen- 
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Fig.    2. 

ter  sills  should  be  10  in.  for  cars  with 
wooden  sills,  and  12%  in.  for  cars  with  metal 
sills. 

Distance  from  Horn  of  Coupler  to  Face  of 
Buffer  Beam. — The  committee  recommends 
the  distance  from  horn  of  coupler  to  face  of 
buffer  beam  to  be:  1%  in.  for  twin  spring; 
]%  in.  for  tandem  spring;  2%  in.  for  fric- 
tion type. 

Distance  Between   Stops. — The  committee 
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lecommends  that  the  distance  between  Ihe 
front  and  back  stops  should  be:  12%  in.  for 
twin  spring;  26%  in.  for  tandem  spring; 
24%  in.  for  friction  type. 

Folloioers. — The  committee  recommends 
that  followers  1%  in.  thick  be  used  with  the 
tandem  spring,  and  ZVi  in.  thick  be  used 
with,  the  twin  spring  and  friction  type. 

Yoke. — The  committee  recommends  the  de- 
sign of  yoke  as  shown  in  Fig.  1  for  twin 
spring,  Pig.  2  for  tandem  spring,  and  Fig. 
3  for  friction  type. 

The  committee  calls  attention  to  the  neces- 
sity of  using  on  all  wooden  construction 
some  form  of  check  plate,  in  which  the  front 
and  back  stops  are  united  in  one  piece,  this 
plate  to  be  L  or  T  shape,  so  that  bolts  may 
pass  vertically  through  the  center  and  draft 
sills,  as  well  as  horizontally  through  the 
center  or  draft  sills.  Many  cars  are  still 
being  built  or  perpetuated  in  which  short 
timbers  are  being  used,  secured  to  the  car 
by  a  few  bolts  only.  Where  the  draft  tim- 
ber does  not  go  through  the  body  bolster, 
heavy  rods  should  be  used,  with  front  ends 
secured  to  draft  gear,  passing  through  body 
bolster  and  the  tie  timber  to  which  they  are 
secured.  Anchor  blocks  should  also  be  used 
between  the  sills  and  the  draft  timbers,  and 
filling  blocks  should  be  used  back  of  the 
body  bolsters  to  give  continuous  resistance 
to  draft  timbers.  The  committee  recom- 
mends that  "continuous  draft  rigging"  be 
abandoned  as  speedily  as  possible. 

The  report  is  signed  by  E.  D.  Bronner, 
Chairman;  T.  A.  Lawes,  Le  Grand  Parish. 
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STAKE   POCKETS. 

While  a  majority  of  the  roads  are  not  in 
favor  of  the  tapering  wedge  in  back  of 
pockets,  the  committee  thinks  it  is  due  to 
a  misunderstanding  of  the  results  that  can 
be  obtained,  due  to  not  having  had  any  expe- 
rience with  this  form  of  construction. 

The  committee  recommends  the  wedge  in 


Fig.    2 — Stake    Pockets. 


back  of  pocket  next  to  sill  as  shown  in  Fig. 
1  for  the  following  reasons: 

It  adds  additional  strength  to  the  pocket 
and  the  rest  of  the  pocket  can  be  made  much 
lighter.  It  is  necessary  to  taper  pocket  only 
in  one  place,  viz.:  at  the  back,  which  is  the 
wedge.  This  makes  it  necessary  to  dress  the 
stake  tapering  only  on  the  outside  on  ac- 
count of  the  pocket  being  straight  on  the  re- 
maining three  sides.  When  fitted  to  a  car 
equipped  with  this  design  of  pocket,  and  the 
car  is  empty,  stakes  6  ft.  high  will  be  6  in. 
closer  at  top  than  at  bottom,  before  car  is 
loaded,  or  before  stakes  have  been  wired  or 
cleated.     This  shows  that  stakes  fitted  to  a 


Fig.    1 — Stake    Pockets. 


tapering  back,  stake  pocket  would  have  to 
move  out  3  in.  at  top  before  stakes  will  be 
straight,  which  would  be  ample  to  take  up 
slack  due  to  loose  "U"  bolts  or  side  sills 
or  careless  wiring  or  cleating.  A  car  with 
stakes  fitted  to  stake  pockets  without  wedge 
in  back  would  be  straight  before  car  is 
loaded  or  stakes  wired  or  cleated,  and  stakes 
would  necessarily  spread  when  loaded.  Prac- 
tical experience  shows  that  loads  have  to 
be  adjusted  very  much  less  with  the  design 
of  stake  pocket  with  wedge  in  back.  If, 
for  any  reason,  it  would  be  advisable  to  have 
stakes  stand  straight  at  the  start,  all  that 
need  be  done  is  to  reverse  stakes.  Stakes 
can  be  fitted  much  better  against  metal 
than  wood.  The  wedge  also  prevents  dam- 
age to  sills  of  wooden  cars. 

Only  one  objection  could  be  raised  against 
the  use  of  the  wedge  in  hack  of  pocket.  The 
stake  would  not  have  as  long  a  leverage 
with  this  form  of  pocket,  from  the  fact  that 
the  stake  projecting  through  the  pocket 
would  not  come  in  contact  with  the  sill  of 
car,  which  would  have  a  tendency  to  throw 
more  strain  on  the  top  U-bolt.  It  is  the 
experience  of  many  roads  that  stakes  are 
seldom  so  neatly  fitted  that  the  stakes  will 
come  in  contact  with  the  sill  of  the  car  at 
the  bottom  so  as  to  get  the  advantage  of 
this  leverage.  In  designing  the  pockets 
shown  in  Figs.  1  and  2,  the  wedge  at  the 
bottom  has  been  dropped  as  low  as  practical 
to  meet  this  objection.  This  one  objection 
is  more  than  offset  by  the  many  points  in 
favor  of  construction  of  stake  pockets  with 
tapering-wedge  pocket. 

A  majority  of  the  roads  favor  stake  pocket 
being  held  by  rivets  on  steel  ears,  but  the 
committee  strongly  recommends  the  use  of 
U-boIts,  even  with  steel  construction,  for  the 
following  reasons: 

It  makes  a  stronger  design  to  have  stake 
pockets  on  steel  construction  held  by  U- 
bolts.  If  desired,  In  construction  or  repairs, 
U-bolts  can  be  riveted  on  the  inside.    Where 
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pockets  are  riveted,  all  the  strain  is  thrown 
on  flange  of  pocket  and  It  would  require  a 
pocket  of  much  stronger  design.  If  stake 
pockets  are  held  by  rivets,  it  will  require 
two  different  standards  of  stake  pockets,  as 
spacing  for  U-bolts  will  have  to  be  different 
in  order  to  give  room  for  rivets  to  be  driven 
or  for  the  heads  of  the  rivets. 

In  order  to  get  the  matter  before  the 
Association  in  proper  shape,  the  committee 
has  designed  a  stake  pocket  for  steel  cars  to 
be  held  on  by  rivets,  shown  in  Fig.  2.  This 
will  not  interchange  with  pocket  shown  in 
Fig.  1. 

A  number  of  roads  apply  stake  pockets  to 
side  sill  of  cars,  and  temporary  stake  pockets 
or  strap  to  side  of  the  car.  This  is  good 
practice,  and  this  class  of  cars  should  be 
equipped  in  that  manner. 

The  committee  would,  however,  recom- 
mend that  the  temporary  stake  pocket  or 
strap  be  414  by  5V4  in.  inside  dimensions,  so 
as  to  receive  standard  stakes;  and  that  di- 
mensions for  this  temporary  stake  pocket  or 
strap  be  not  less  than  V;  by  2i^  in.;  held  by 
bolts  or  rivets. 

The  conclusions  and  recommendations  of 
the  committee  summarized  are: 

First. — That  a  standard  stake  pocket  be 
adopted. 

Second. — That  inside  dimensions  of  same 
be  4  in.  wide,  5  in.  deep. 

Third. — That  a  tapering  wedge  be  used, 
as  shown  in  Figs.  1  and  2. 

Fourth. — That  the  method  of  securing 
stake  pockets  to  both  wooden  and  steel  con- 
struction be  by  U-bolts,  held  by  nuts  or 
riveted. 

Fifth. — That  malleable  iron  be  used  as 
standard  construction. 

Sixth. — On  a  40-ft.  car  that  not  less  than 
10  pockets  be  applied,  in  the  following  man- 
ner. Measuring  from  center  of  car,  pockets 
to  be  applied  equal  distances  from  each  side 
of  center. 

On  a  35-ft.  car,  not  less  than  nine  pockets 
to  be  applied;  first  pocket  in  center  of  car 
and  balance  of  pockets  spaced  equal  dis- 
tances apart. 

On  32-ft.  cars,  not  less  than  eight  pockets; 
measuring  from  center  of  car,  pockets  to  be 
spaced  equal   distances  from  center  of  car. 

If  any  roads  desire  that  pockets  be  placed 
closer  at  ends  of  car  and  wider  apart  at 
center,  this  can  be  done. 

The  report  is  signed  by  J.  S.  Chambers, 
Chairman:  W.  E.  Fowler,  J.  E.  Keegan,  R. 
P.  C.  Sanderson,  M.  Dunn. 


STEEL  IN  PA.SSEXGER  CAE  C0.\'STRUCTI0>'.* 

A  study  of  the  comparative  efficiency  of 
wood  and  steel  for  a  structure  like  a  70-ft. 
passenger  car  may  be  made  by  reference  to 
the   diagrams.   Figs.    1   and   2,   showing  the 


•Extracts  from  an  individual  paper  by  William 
Forsyth,  read  at  tlip  Master  far  Builders'  Associa- 
tion Convention,  Saratoga,  June  23,  1904. 
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usual  construction  in  wood,  and  a  proposed 
section  for  a  steel  passenger  car  frame.  It 
is  often  claimed  that  for  equal  weight  wood 
is  as  strong  as  iron  or  steel,  and  for  ordi- 
nary rectangular  beams  this  may  be  true, 
but  it  is  not  correct  when  steel  is  disposed 
in  the  shape  of  a  deep  plate  girder  with  a 
thin  web  and  heavy  flanges.  In  this  way 
a  large  moment  of  inertia  ana  a  high  mo- 
ment of  resistance  is  obtained  per  unit  of 
weight,  which  cannot  be  secured  in  wood, 
as  there,  is  not  room  enough  in  the  space 
available  in  car  construction  for  the  vol- 
ume of  wood  required.  To  illustrate  this 
we  may  take  the  section  of  the .  side  of  a 
wooden  car  te'.ow  window  sills  as  equivalent 
to  a  solid  beam  4  in.  thick  by  28  in.  deep, 
and  the  weight  of  Norway  pine  as  40  lbs. 
per  cu.  ft.  The  weight  of  steel  being  480 
lbs.  per  cu.  ft.,  the  ratio  of  weight  of  pine 
to  steel  is  1  to  12.  The  ultimate  strength 
of  pine  may  be  taken  as  4,000  lbs.  per  sq.  in., 
and  of  low  carbon  steel  50,000  lbs.,  the  ratio 
being  about  the  same.  The  strength  of  the 
sections  will  be  proportional  to  their  mo- 
ments of  resistance.     Now — 

M  =  1s. 

f  =  safe  unit  load  =  1,200  lbs.  for  Norway 
pine. 

,S  ^rz  section  modulus. 


5^  = 


523,  for  wood  beam. 


hh-  _  4  X  28- 
<6    ~       6 

M  =  1,200  X  523  =  627,600  in.  lbs. 

For  the  steel  section  (Fig.  3)  taking  16,- 
000  lbs.  per  sq.  in.  as  outside  fiber  stress  in 
tension  at  lower  flange  and  10,000  lbs.  unit 
stress  in  upper  flange,  the  moment  of  resist- 
ance is  found  as  follows: 

(For  calculation  of  moment  of  inertia  of 
the  steel  girder  see  appendix.) 

Section  modulus  top  flange  Sc  =  163. 

"  "        bottom  flange  .SV,  =  170. 

.  •.  M,  =  162  X  10,000  =  1,620,000  in.  lbs.  and 
Mj  =3  170  X  16,000  =  2,720,000  in.  lbs. 

The  top  flange  being  the  weaker,  its  value 
of  M  will  govern  and 
1,630,000 
627,600 

This  particular  steel  girder 
^i--i^  [  '^  about  2.6  times  as  strong  as 
the  assumed  wooden  one.  The 
wood  section  1  ft.  long  weighs 
31  lbs.,  and  the  steel  section  52 
lbs.  The  comparative  strength 
for  equal  weight  is  therefore 
1  to  1.55  in  favor  of  steel. 

Mr.  George  I.  King,  General 

Manager  and  Vice-President  of 

Fig.    3.        the     Middletown     Car     Works, 


=  2.58 


""■ ■:^T: 


Fig.    4a — Steel     Underframe    Passenger    Car. 
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Middletown,  Pa.,  has  designed  a  steel  passen- 
ger car  shown  in  general  plan  in  Fig.  4  and  4a 
and  details  in  Figs.  5,  6,  7,  and  8.  The  side 
of  the  car  below  the  windows  is  formed  of 
a  deep  steel  girder  made  of  i/i-in.  plate,  41% 
in.  deep  with  2I2  x  2^^  x  i^-in.  angles  at  the 
top  and  3  X  3  in.  X  i^-in.  at  the  bottom. 
The  center  sills  are  made  of  12-in.  channels, 
25  lbs.  per  ft.,  with  lattice  bracing  and  flange 
plates  6  in.  X  1  in.  on  the  bottom  and  %-in. 


and  a  stiff  side  plate  connecting  them  at  the 
top,  the  whole  construction  being  tightly 
bound  together.  It  is  probable  that  the 
first  cost  and  the  weight  of  a  car  of  this 
design  will  be  somewhat  greater  than  the 
regular  wooden  coach,  but  from  the  experi- 
ence gained  in  building  such  cars  it  is 
believed  that  with  a  steel  car  of  somewhat 
similar  construction,  having  the  advantage 
of  pressed  steel  forms  wherever  possible,  and 


eulations  relating  to  the  strength  and  stiff- 
ness of  this  steel  coach  frame  are  given  in 
the  appendix. 

Steel  underframes  for  sleeping  and  dining 
cars,  051/^  ft.  long,  have  been  built  in  Eng- 
land by  the  London  &  North  Western  Rail- 
way for  the  fast  trains  on  the  east  coast 
route  between  London  and  Edinburgh.  In 
these  cars  the  center  sills  are  of  9%  by  %- 
in.  channels,  and  the  side  sills  10  by  %-in. 


Fig.    12. 
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Fig.    7 — Side    Plate    and    Corner    post. 


plates  24  in.  wide  on  top.  The  posts  between 
the  windows  are  made  of  6-in.  channels 
which  extend  from  floor  to  roof.  The  longi- 
tudinal plates  are  6-in.  Z  bars  15.6  lbs.  per 
ft.,  and  steel  carlines  connect  these  for  tne 
upper  deck.  The  whole  outside  and  ends  of 
the  car,  except  the  windows  and  doors,  are 
made  of  %  in.  steel  plates  with  rivet  heads 
plainly  showing.  The  center  sills  and  side 
sills  are  connected  by  7-in.  channels  12*4  lbs. 
per  ft.,  and  the  body  bolsters  are  quite  sim- 
ilar to  those  used  in  steel  freight  car  con- 
struction. The  end  corner  posts  and  the 
end  door  posts  are  formed  of  10-in.  chan- 
nels, 15  lbs.  per  ft,  bent  to  a  quarter  circle. 
Some  of  these  features,  in  connection  with 
the  Z-bar  plates  and  the  end  posts,  have 
been  patented  by  Mr.  King.  The  whole  side 
of  the  car  is  a  compound  steel  girder  made 
up  of  the  deep  plate  girder  below  the  win- 
dows,  with    numerous   posts   riveted   to   it. 


such  improvements  as  are  always  developed 
in  actual  construction,  a  cheaper  and  lighter 
car  can  be  built  by  the  use  of  steel  which 
will  be  stronger  in  resisting  the  force  of 
collision  and  practically  fireproof.  The  steel 
passenger  car  will  thus  be  developed  by  ex- 
perience in  construction,  by  a  display  of  in- 
genuity in  designing  efficient  details,  and 
the  adaptation  of  fireproof  materials  to  a 
simpler  inside  finish. 

All  the  large  timbers  are  removed  and 
the  floor  can  be  made  entirely  fireproof.  The 
quantity  of  wood  in  the  car  body  is  very 
much  reduced  and  the  small  sections  could 
easily  be  made  fireproof.  It  is  desirable  to 
have  wood  or  an  equivalent  non-conductor 
on  the  Inside  of  a  steel  car  of  this  or  almost 
any  other  construction,  not  only  for  Inside 
finish  but  as  a  non-conductor  in  order  to 
make  the  interior  comfortable  in  hot  or 
cold  weather  and  to  prevent  noise.    The  cal- 


channels.  There  are  four  truss  rods,  the 
outside  one  being  11/2  in.  in  diameter,  and 
the  center  ones  are  1^/4  in.  in  diameter.  They 
are  braced  diagonally  and  the  drawbars 
are  continuous.  In  order  to  prevent  noise 
and  to  make  the  car  less  rigid,  the  sills  are 
covered  with  a  thin  strip  of  pine  and  on 
this  a  continuous  line  of  rubber  is  laid,  and 
the  car  body  is  bolted  to  the  sills.  The  car 
body  weighs  58,000  lbs.,  two  trucks  32,000 
lbs.,  total  90,000  lbs.  A  model  of  this  car 
is  now  on  exhibition  at  the  St.  Louis  Expo- 
sition. 

The  majority  of  the  large  cars  for  long 
distance  electric  lines  are  now  built  with 
steel  underframes.  The  new  cars  for  the 
Rapid  Transit  Company  of  New  York  are 
built  almost  entirely  of  steel.  These  cars 
are  51  ft.  2  in.  over  platform  sills,  and  they 
are  8  ft.  7  in.  wide  over  sheathing.  The 
cars  have  a  capacity  for  54  passengers.    The 


June  24,  1904. 

Illinois  Central  has  designed  and  built  at 
its  own  shops  quite  a  number  of  large  steel 
suburban  cars,  having  100  seats.  These  cars 
are  64  ft.  long  over  end  sills  and  10  ft.  4  in. 
wide.  The  underframe  consists  of  four  9-in., 
21-lb.  steel  I-beams,  spaced  nearly  equal 
distances  apart.  The  end  sills  are  9-in.,  25- 
Ib.  steel  channels,  set  with  the  backs  to  the 
square  ends  of  the  longitudinal  sills  and 
riveted  to  them  by  double  angle  plates  rein- 
forced by  plate  gussets.  A  steel  floor  %  in. 
thick  is  riveted  to  the  sills,  forming  a  con- 
tinuous metal  surface,  extending  the  whole 
width  and  length  of  the  car,  thus  insuring 
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been  for  some  time  working  on  plans  for 
steel  passenger  cars,  and  this  is  really  the 
make  contracts  for  the  steel  frames  of  such 
equipment. 

The  subject  is  of  sufficient  importance  to 
demand  further  treatment,  and  should  be  in- 
cluded in  the  list  of  subjects  for  committee 
investigation  for  the  coming  year. 

Appendix. —  xhe  maximum  load  of  passen- 
gers which  a  coach  is  required  to  support 
does  not  exceed  four  or  five  tons,  which  is 
so  small  as  compared  with  the  dead  weight 
of  the  construction  that  it  might  be  neg- 
lected  altogether   in   figuring   the    members 
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Fig.    8 — Platform    Roof   and    Door    Post. 


perfect  rigidity  of  the  underframe  and  com- 
pletely protecting  the  car  from  fire  under- 
neath. The  side  posts  are  made  of  3-in., 
4-lb.  steel  channels,  and  the  side  plate  is  4^ 
X  %-in.  iron.  The  car  body  weighs  61,400 
lbs.,  trucks  23,200  lbs.,  total  84,600  lbs.  These 
steel  cars  have  been  in  service  more  than 
a  year,  and  one  of  them  is  on  exhibition  at 
the  St.  Louis  Fair. 
Many   car  builders  prefer  to  think  that 


of  the  frame.  There  is  a  very  considerable 
difference  in  this  respect  between  a  passen- 
ger car  and  a  freight  car  in  that  in  the 
latter  designs  the  structure  must  carry  a 
weight  several  times  that  of  the  car,  with 
the  result  that  something  like  an  approxima 
tion  can  be  made  as  to  the  sections  needed 
to  support  this  weight,  making  such  a  lib- 
eral allowance  for  shocks  and  vibrations 
as  the  result  of  experience  and  some  experi- 
mental work  may  make  desirable.  On  the 
other  hand,  to  assume  anything  like  a  nor- 
mal vertical  load  in  designing  a  passenger 
car  might  result  in  sections  that  would  be 
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Fig.    10 — Section 
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wood  construction  is  good  enough  for  pas- 
senger cars,  but  the  use  of  steel  for  this 
purpose  is  gradually  growing,  and  the  con- 
ditions of  our  passenger  service  seem  to  in- 
dicate that  before  long  it  will  be  forced 
upon  us.  When  the  Interborough  Company, 
of  New  York  City,  decided  to  use  steel  cars 
they  found  it  impossible  to  interest  any  of 
the  large  car  builders  of  this  country,  and 
the  sample  car  was  designed  and  built  by 
the  Pennsylvania  Railroad  as  an  accommo- 
dation. Even  after  the  car  was  built  many 
were  skeptical  as  to  its  success  in  service, 
but  the  tests  of  the  car  have  been  so  satis- 
factory that  the  Interborough  Company  has 
given  the  order  for  the  construction  of  200 
steel  passenger  cars,  and  this  is  really  the 
beginning  of  this  industry  in  the  United 
States.    The  Pressed  Steel  Car  Company  has 


Fig.    11. 


insignificant,  and  to  assume  a  load  of,  say, 
25  tons  to  be  evenly  distributed  would  neces- 
sitate more  material  than  normal  operating 
conditions  should  warrant.  The  ability  of 
the  steel  frame  to  support  its  vertical  load 
would  equally  apply  as  to  its  strength  to  re- 
sist buffing  shocks.  Unfortunately,  with  such 
a  complex  frame  as  shown  in  our  proposed 
plan,  it  is  practically  impossible  to  say  what 
path  the  maximum  stresses  would  traverse 
from  end  to  end  of  the  car.  or  what  these 
stresses  would  amount  to.  We  have  there- 
fore assumed  certain  sections  as  desirable, 
have  to  a  great  extent  ignored  their  vlti- 
niate  strength  and  have  based  final  judg- 
ment as  to  their  fitness,  upon  the  matter  of 
deflection,  which  in  a  long  span  becomes  a 
serious  matter. 


=  188. 


The  following  calculations,  based  on  the 
sections  as  shown  in  the  plan,  have  been 
made  by  Mr.  King  to  show  the  safe  load  the 
steel  frame  would  carry,  and  he  has  derived 
a  formula  which  is  used  to  determine  the 
deflection  of  the  side  and  center  girders 
under  the  safe  loads  as  obtained  by  these 
calculations.  These  figures  are  given  to  il- 
lustrate a  method  of  arriving  at  necessary 
sections  in  steel  car  construcilon  where  the 
spans  and  loading  are  different  from  those 
used  for  freight  cars.  They  are  not  intended 
as  an  exact  and  complete  solution  of  the 
problems  connected  with  the  design  for  a 
70-ft.  steel  coach,  but  are  sufficient  to  show 
the  necessity  of  using  truss  rods  for  such 
long  spans  if  excessive  weight  is  to  be 
avoided. 

Center  sills  as  shown  on  drawing,  section 
a,  is  very  similar  to  section  b. 

Either  section  would  give  practically  the 
same  result  as  to  stiffness  and  strength,  and 
since  it  simplifies  the  calculation  to  ignore 
the  slight  eccentricity  as  to  center  of  gravity 
in   (a),  we  shall  base  our  figures  on   (b). 

I  of  one  channel  =  144. 
I  of  whole  section  =  2  (144)  +  2  (12)  39. 
I  =  288  -f  936  =  1,224. 
i  _  S  _  t224 
V   ~      ""    6.5 
Now  M  =  /  S. 

Assume  f  =  10,000  lbs.  per  sq.  in.  for  com- 
pression side,  which  should  allow  ample  mar- 
gin for  draft  and  shocks,  since  center  sills, 
unlike  top  flange  of  side  girder,  are  well 
supported  sidewise  (and  vertically  to  some 
extent)  by  crossbearers  and  floor  with  deaf- 
ening. 

M  =  10,000  (188)  =  1,880,000  in.  lbs.  = 
safe  moment  at  center. 

Since —  for  both  tension  and  compression 

y 

are  the  same  (the  neutral  axes  being  at  the 
center  of  the  section)  the  above  moment  will 
cause  an  outside  fiber  stress  of  10,000  lbs. 
per  sq.  in.  at  the  center  of  car  in  both  ten- 
sion and  compression  flanges. 

However,  before  determining  from  the 
above  moment  the  safe  load  with  these 
stresses,  let  us  figure  the  deflection  under  a 
load  of  180  lbs.  per  ft.  or  a  total  load  of 
12.600  lbs.  for  the  center  girder. 

To  derive  deflection. formula,  beam  thus: 

Make  origin  at  O. 

Formula   for  M   at   any   point  x   between 

p 

supports  =  -^  (xl  —  x^  —  a^) 


Slope  i  =  .p.    I  Mdx 
Deflection  '^  =  j   i(^x. 
(a)  i  =  -fTj,^   I    (xldx  —  x'^dx  —  a-dx). 
P     [xH        a-3  .,    \   ,   r> 

=  2Erl2  --3— «--^-j  +  c 


Now  z  =  O  when  x  = 


Therefore,  C  =  - -0^1    [  8    ~  24 'l  ) 

Substituting  this  value  belovr,  we  have 
(b)  V  =   j    idx. 

~  2EI  J    V  3    ■  t  "3^        "■^'         S    "^  24  "^ 

_,  P  Y£3?  _  J*ii  1_  iL'^  _  i^   J.  ^    • 
~-2El\  6,       Ta  2~         8      '     24    '^ 
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a-Lv 


+  C, 


Now  V  =  O  when  .r  =  o  .  ■. 
but  V  is  max.  wliere  —  =; 


C,  =  O. 


2ElV 


a-7- 


-¥) 


_   P    rn-7-       5/'  ^ 
~  2EI  L  y         192  J 


Therefore,  v 


Pl- 


•24fl-  —  5/- )  =  deflec- 


as4Ki 
tiou  at  center. 

Using  this  to  determine  deflection  of  cen- 
ter sills  we  have  by  substitution: 

P  =  15  lbs.  per  in.,  or  180  lbs.  per  ft. 
15  X  680  X  680 


V  = 


b84  X  ao,ouo,ooo  X 
—  .5  fesoT'  \ 


nu  {'''['•'''] 


=  1.06  in.  deflection,  say  1  in.  approxi- 
mately. 

This  deflection  would  not  be  very  appar- 
ent in  a  length  of  almost  57  ft.,  neverthe- 
less it  is  objectionable  from  some  points  of 
\iew,  and  it  is  therefore  desirable  to  use 
truss  rods  in  order  to  reduce  deflection  of 
center  sills. 

(e)  Side  girders. 

To  find  the  center  of  gravity  of  whole  sec- 
tion. 

a;  (3.25  +  10.35  +  2.75)  =  2.75  (.93)  +  10.35 
(20.69)  +  2.25  (40.57)  1.5.3.5.r  =  2.56  +  214.14  -f 
91.28  =  307.98. 

a-  =  20  in. 

(f)  To  find  moment  of  inertia  of  whole 
section  about  its  center  gravity. 

Moment  plate  about  its  C.  G.  =  fW  bP  .-. 
Ic  =  T^  X  i  X  41.38^  =  1478  =  moment  of  plate. 

IcTop  angle  {214  x  2i^  x  i,0  =  1.23. 

Ic  Bottom  angle  (3  x  3  x  J/j)  =  2.22. 

Final  I,,  -  1478  -f  1.2  +  2.2  +(10.8.5  x  .48) 
-f-  (2.25  X  20.5;  2)  +  2.75  x  19.07- 

=  1481  +  5  +  951  +  1000  =  3437. 
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172  tension  flange. 
=  160  compre.ssion  flange. 


21.38 
Now  M.  =  f  8. 

=  16,000  (172)  tension  side. 

=  2,752,000  in.  lbs.  =  229,333  ft.  lbs. 

=  10,000   (160)    compression  side. 

=  1,600,000  in.  lbs.  =  133,323  ft.  lbs. 

The  top  or  compression  flange  is  evidently 

the  weaker  and  will  have  to  govern;   10,000 

lbs.  fiber  stress  for  compression  in  a  flange 

70  ft.  long  is  entirely  too  high  except  that 

the  stiffening  effect  of  the  through  window 

posts  would  seem  to  make  it  safe. 

(h)  To  determine  P  the  safe  load  per 
lineal  foot  for  tension  of  side  girder,  see 
sketch  Fig.  11. 


Since  the  compression  flange  of  side  gir- 
ders is  considerably  stiffened  by  through 
window  posts,  it  is  safe  to  assume  total 
load  on  side  girders  as  CO, 000  lbs.  per  car. 
Adding  to  this  12,600  lbs.  supported  by  cen- 
ter sills,  makes  a  total  of  72,600,  or  say  75,- 
000  lbs.  that  the  car  frame  will  safely  carry. 
Possibly  5,000  lbs.  of  the  total  weight  of  the 
body  will  be  concentrated  at  or  near  each 
r ransom  (including  weight  of  body  bolsters, 
center  plates,  side  bearings  and  other  flx- 
turesj,  and  moreover,  while  the  whole  load 
has  been  assumed  to  be  uniformly  distrib- 
uted, as  a  matter  of  fact,  the  portions  over- 
hanging each  truck  will  weigh  more  per 
lineal  foot  than  the  central  parts,  thus  re- 
ducing still  further  the  positive  bending 
ir.oment  at  the  center,  and  increasing  the 
capacity  at  this  point. 

It  is  true  our  calculations  take  no  account 
of  pulling  or  buffing  forces,  but  since  our 
fiber  stresses  are  one-half  or  less  the  elastic 
limit  of  medium  steel,  and  for  the  reason 
that  all  such  forces  are  distributed  over  the 
whole  frame  by  means  of  the  large  floor 
plate  extending  from  each  transom  to  its 
nearest  end  sill,  the  structure  would  seem 
to  be  amply  strong. 

While  the  center  sills  could  be  made  much 
stifCer  by  using  additional  top  and  bottom 
cover  plates  instead  of  lattice  bars,  the  pro- 
portion of  the  total  load  borne  by  them  is 
probably  near  their  capacity  as  above  de- 
termined, because  practically  the  whole  side 
and  roof  framing  is  supported  by  the  side 
girders.  Moreover,  lattice  bars  have  the  ad- 
vantage of  making  all  connections  on  sides 
of  12-in.  channels  easily  accessible  from  be- 
low, which  would  not  be  the  case  were  a 
bottom  cover  used  in  addition  to  the  top 
plate. 

Deflection  of  side  frame. 

/  ^T       1  1-       1-1         30,000        „„' 

(a)  Load  per  lineal  mch  =      „,„  -  —  36  lbs. 

840 
per  in. 

(b)  I  =  3437. 
.•.v  =  1^^1.06) 

=  .9  in. 

It  should  be  remembered  that  the  main 
side  girder  below  the  windows  is  securely 
tied  to  the  lesser  girder  above  the  windows, 
and  that  both  must  deflect  together  and  to 
the  same  extent.  This  upper  girder  will 
strengthen  very  considerably  the  lower  gir- 
der. 

However,  since  each  side  girder  and  the 
center  sills  deflect  approximately  1  in.  under 
the  above  loads  (which  represent  little  more 
than  the  dead  weight  of  body),  it  is  recom- 
mended that  at  least  two  truss  rods  be  used 
to  give  the  frame  a  slight  upward  camber. 


2M 


■M- 


from  M  =    i.ijy'  —  a^). 


Where  M  is  moment  at  center,  b  is  '^  dis- 
tance center  to  center  of  trucks  and  a  is 
body  overhang. 

2M         2(229333)      „,..  ,^ 

^'  =  i^--^2  =  —tW  =  ^^'^  ^^''-  P^"-  "• 

70  X  605  =  42,350  lbs.  per  girder  =  84,700 
lbs.  p*r  car  (safe  load),  carried  by  two  side 
girders  with  maximum  fiber  stress  in  ten- 
sion of  16,000  lbs.  per  sq.  in. 

To  determine  P  for  compression  in  side 
girder. 

2n33  S3-^ 
P=      -  ~^'  =  3.52  1bs.  r^rft. 

Safe  load  =  352  (70)  =  24.640  lbs.,  say 
25,000  lbs.  each,  f-arried  by  two  side  girders 
with  maximum  fiber  stress  10,000  lbs.  per 
sq.  in.  in  compression. 

=  50,000  lbs.  per  car. 


RKVISIOX      OF      STAXDAKDS      AND      RECOMMENDED 
PRACTICE. 

The  committee  on  revision  of  standards 
and  recommended  practice  considered  27 
changes  in  the  existing  code  and  submitted 
in  its  report  recommendations  as  to  the  ac- 
tion which  should  be  taken  by  the  associa- 
tion. The  report  is  signed  by  W.  P.  Apple- 
yard,  Chairman;  T.  W.  Demarest  and  T.  S. 
I-loyd. 


KEVI.SIO.N     OF    AIR-BRAKE    AND    SIGNAL    IN.STRUC- 
TIONS. 

The  joint  committee  of  the  Master  Car 
Builders'  Association  and  the  American 
Railway  Master  Mechanics'  Association  ap- 
pointed to  revise  the  existing  code  of  air- 
brake and  signal  instructions,  presented  a 
report  in  the  form  of  a  new  set  of  rules 
covering  modern  air-brake  and  signal  equip- 
ment. The  report  is  signed  by  William  Mc- 
intosh. A.  J.  Cota.  A.  W.  Glbbs  and  W.  S. 


Morris  for  the  Master  Car  Builders'  Asso- 
ciation, and  by  A.  J.  Cota.  representing  the 
Master  Mechanics'  Association. 


TESTS    OF    M.    C.    B.    COUPLERS. 

The  committee  obtained  two  couplers  with 
the  new  contour  lines  adopted  as  standard 
Jan.  ,1,  1904,  and  had  them  applied  to  cars 
for  a  service  test.  The  trial  included  the 
two  couplers  With  new  contour  lines  coupled 
passing  around  curves,  and  coupling  and 
uncoupling  on  tangent  and  on  curve;  a  sim- 
ilar trial  was  made  with  a  coupler  having 
the  new  contour  lines  coupled  to  one  with 
the  old  contour;  and  still  another  trial  under 
like  conditions,  using  a  badly  worn  coupler 
with  the  old  contour  lines  and  one  with 
the  new  contour.  In  all  instances  the  ac- 
tion of  the  couplers  with  the  new  contour 
proved  satisfactory  and  no  trouble  was  expe- 
rienced on  curves. 

These  same  couplers,  after  being  removed 
from  the  cars,  were  given  a  test  to  deter- 
mine the  maximum  amount  of  angling  be- 
tween the  center  lines  of  the  couplers,  which 
clearly  demonstrated  that  the  new  contour 
lines  afforded  a  slightly  increased  amount 
of  angling.  From  the  experiments  that  have 
been  made  with  the  new  couplers,  the  com- 
mittee is  satisfied  that  no  difficulty  will  be 
experienced  with  the  new  contour  lines 
adopted  last  year  to  take  effect  Jan.  1,  1904. 
As  the  designs  of  these  gages  are  giving  sat- 
isfactory service  and  have  developed  no  de- 
fects, the  only  change  the  committee  recom- 
mends is  to  give  the  gages  the  contour 
adopted  Jan.  1,  1904,  and  to  have  the  year 
"1904"  cast  in  raised  figures  on  the  frame. 
These  changes  are  shown  herewith. 

Upon  examination  of  a  large  number  of 
couplers  and  after  carrying  out  a  series  of 
experiments  with  worn  couplers,  it  was 
found  that  the  controlling  feature  that  al- 
lows the  couplers  to  part  is  the  distance 
from  the  point  of  the  knuckle  to  the  guard 
arm.  The  points  of  greatest  wear  are  the 
inside  face  of  the  knuckle,  the  lock  and 
the  knuckle  pin,  enlargement  of  the  knuckle- 
pin  hole,  the  distortion  of  the  guard  arm 
and  the  opening  of  the  knuckle.  All  these 
features  affect  the  distance  between  the  point 
of  the  knuckle  and  the  guard  arm,  and  it 
is  this  distance,  as  has  been  said  before, 
that  allows  uncoupling.  The  wear  on  the 
outside  face  of  knuckle  and  coupler  body 
opposite  the  pivot  pin  is  another  point  to 
be  considered,  but  as  this  is  very  slight, 
and  as  the  wear  of  the  other  parts  takes 
place  so  much  more  rapidly,  it  can  for  in- 
terchange purposes  be  neglected. 

The  knuckle  failures  at  the  link  pin  hole 
and  slot  are  due  to  the  old  design  and 
have  been  overcome  by  the  adoption  of  the 
solid  knuckle,  and  although  the  wear  on 
the  inner  face  of  the  knuckle  affects,  to  a 
certain  degree,  the  breakage  of  the  slotted 
knuckles  at  these  points,  it  has  been  found 
from  an  examination  of  a  number  of  broken 
knuckles  that  a  large  percentage  of  these 
have  less  wear  than  a  great  many  knuckles 
remaining  in  service;  furthermore,  this  dis- 
tance from  the  inner  face  of  the  knuckle 
to  the  head  does  not  gage  the  wear  alone, 
but  includes  the  distortion  of  the  knuckle. 
This  gaging  distance  can  be  omitted  and 
a  gage  embracing  the  distance  allowable 
from  the  point  of  the  knuckle  to  the  guard 
arm  will  cover  all  the  points  necessary  for 
condemning  couplers.  For  safety  the  dis- 
tance from  the  knuckle  point  to  the  guard 
arm  shjould  not  exceed  5%  in.,  which  is 
practically  what  the  present  M.  C.  B.  worn 
limit  coupler  gage  allows  at  this  point,  and 
which  would  apply  to  couplers  with  new 
and  old  contour  lines. 

By  making  certain  changes  In  the  present 
standard  wheel  defect  gage,  so  as  to  include 
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Ihe  dimension  of  5%  in.,  a  sat'isfactory  worn 
limit  coupler  gage  can  be  combined  with  the 
wheel  defect  gage.  The  present  M.  C.  B. 
wheel  defect  gage  is  too  wide  to  be  used 
as  a  coupler  gage.  Reducing  its  width  neces 
sitates  the  relocation  of  the  gaging  points 
and  distances  for  wheel  defects.  The  gage 
should  be  narrower  and  the  edges  should  be 
rounded  off  at  both  ends. 

Drop  Test  Machine. — The  M.  C.  B.  drop- 
test  machine,  with  the  modifications  de- 
scribed in  the  leport  for  1903,  for  Purdue 
L'niversity,   has  been   completed  and   stands 
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iron,  malleableized  to  a  depth  of  V,,  in.; 
another  style  showed  very  poor  design,  it 
having  the. tail  cored  out  until  the  walls 
were  about  1/2  in.  thick,  and  in  one  of  the 
latter  the  core  had  floated,  leaving  the  wall 
but  Vs  in.  thick  on  one  side  and  %  in.  thick 
on  the  other. 

The  knuckles  were  considered  as  having 
failed  if  a  crack  1  in.  long  developed  or  a 
crack  opened  more  than  Vi„  in.,  or  if  some 
portion  was  broken.  The  very  wide  differ- 
ence in  the  knuckles  tested  shows  conclu- 
sively   that   specifications    for   the    separate 


Fig.  2 — Gauge  for  New  Knuckles. 


on  its  foundation  at  Lafayette,  Ind.,  ready 
for  operation.  The  committee  has  given  it 
a  trial  test  and  found  that  the  machine  is 
entirely  satisfactory  and  especially  so  as  re- 
gards the  single  coupler  jerk  test.  A  num- 
ber of  knuckles  were  tested  and  the  fractures 
showed  a  great  variation  of  material,  some 
having  fine  grain  steel  as  though  the  knuckle 
had  been  well  annealed,  while  others  showed 
a  large  crystalline  structure  as  if  the 
knuckle  had  not  been  annealed.  One  make 
of  knuckle  appeared  to  be  made  of  malleable 


knuckle  test  should  be  instituted  at  the  earl- 
iest possible  date,  and  with  this  end  in  view 
the  committee  recommended  specifications. 

The  report  is  signed  by  R.  N.  Durborow, 
Chairman;  Jos.  Buker,  W.  S.  Morris,  W.  P. 
Appleyard,  F.  H.  Stark. 


The  French  railroads  in  1902  used  6,050,- 
000  tons  of  coal,  at  an  average  cost  of  $3.74 
per  ton.  More  than  two-fifths  of  this  coal 
was  imported,  and  this  cost  on  the  average 
$4.05  per  ton. 


79 
Exhibits   at   the   Saratoga   Conventions. 

The  exhibits  at  Saratoga  this  year  are 
quite  as  elaborate  and  eo.ual  in  number  to 
the  exhibits  of  previous  year.s.  The  follow- 
ing is  a  partial  list  of  exhibits  in  place  up 
to  Tuesday  night.  The  remainder  placed 
during  the  week  will  be  printed  in  another 
list  next  week: 

Acme  Railway  Supply  Co..  Chicago. — Samples 
of  Acme  ve.stibule  diaphragms. 

The  Adams  &  We.stlake  Co.,  Chicago. — Large, 
handsome  pavilion  in  cream  and  gold  surmounted 
by  glided  dome  .studded  with  2,000  2-in.  glass 
bull's-eyes  and  30  8-in.  glass  bull's-eves :  the 
whole  lighted  by  IIH  acetyline  ga.s  larap.s  sup- 
plied from  five  Adlake  generators.  AVithin  the 
pavilion  were  the  various  kinds  of  car  fixtures 
and  chandeliers  for  acetylene  lighting,  and  two 
Adlake  generators  for  exhibition   purposes. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Jamaica  Plain,  Boston,  Mass.— Locomotive 
steam  gages,  locomotive  pop  safetv  valves 
(muffled  and  open),  American-Thompson  im- 
proved steam  engine  indicator,  recording 
gages,  chime  whistles,  test  pumps  and  loco- 
motive water  gages. 

American  Brake-Shoe  &  Foundry  Co.,  New 
York  City. — Samples  of  the  different  types  and 
styles  of  brake-shoes  made  by  this  company. 

Anti-Friction  Bearing  Co.,  Pittsburg.  Pa. — 
Samples  of  Hartmau  ball-bearing  center  plates 
and  side  bearings. 

William  C.  Baker,  New  York. — Single  coil 
fireproof  heater  showing  two  distinct  circuits 
with  steam  on  one  coil :  Mighty  Midget,  per- 
fected double  coil,  riveted  "fireproof"  double 
coil  heaters  and  exhibit  of  extra  lieavv  fittings, 
combination  cocks,  draw-oft'  cocks  and  safety 
vents. 

Bettendorf  Axle  Co.,  Davenport,  Iowa. — Ex- 
hibits of  30-ton  and  40-ton  Bettendorf  east- 
steel  freight  truck,  passenger  truck  side  frame, 
dO-ton  and  40-ton  body  and  truck  bolsters, 
brake-beams  and  section  of  steel  underframe 
for  freight  cars. 

S.  F.  Bowser  &  Co..  Ft.  Wayne,  Ind.— Ex- 
hibit of  Bowser  three-measure,  self-measuring 
oil  tanks  and  pumps  :  shop  and  gasoline  tanks. 

Chas.  Bridgeford,  Rochester,  N.  Y. — Heavy 
double  axle  lathe. 

Buckeye  Steel  Castings  Co.,  Columbus,  Ohio. 
—Sample  "Major"  coupler,  mounted  to  show 
operation,  and  also  steel  castings  of  all  de- 
scriptions. 

Buffalo  Brake  Beam  Company,  Buffalo,  N. 
Y. — The    Buffalo    brake-beam. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. — A  Buffalo 
electric  driven  down  draft  forge. 

The  Carborundum  Co.,  Niagara  Falls,  N. 
Y. — Cases  coutaining  carborundum  products, 
carborundum  wheels,  stones  and  carborundum 
fire  sand   for  lining  brass   furnaces. 

The  Celluloid  Co.,  New  York  City.— Samples 
of  "Texoderm"  for  upholstering  and  car  cur- 
tains. 

L.  C.  Chase  &  Co.  (Sanford  Mills),  Boston, 
Mass. — A  full  line  of  samples  of  Mohair  plush 
for  upholstering  car  seats,  also  "Chase  Leath- 
er" (an  imitation  leather)  for  upholstering 
and  car  curtains. 

Chicago  Car  Heating  Co.,  Chicago. — Vapor 
car  heating  apparatus  under  steam,  which  is 
described  elsewhere  in   this  issue. 

Chicago  Electric  Hose  Co.,  Wilmington, 
Del. — Samples  of  rubber  hose  for  water,  pneu- 
matic, air-brake,  signal  and  steam  lines',  made 
under   a   new   jjrocess. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111. — 
Sample  line  of  Boyer  pneumatic  hammers. 
Boyer  and  "Little  Giant"  piston  air  drills,  voke 
riveter,  pneumatic  painting  machine,  stav  "bolt 
cutter,  rock  drills,  stone  dressing  machines, 
sand  sifter,  grinders,  air  compressors,  hoists, 
Welles  gas   system   forges   and   furnaces. 

Cleveland  Car  Specialty  Co..  Cleveland,  Ohio. 
— Exhibit  of  pressed  steel  carlines. 

Commercial  Acetylene  Co.,  New  Y'ork. — Ex- 
hibit of  acetylene  gas  lighting  fixtures  and  ap- 
paratus for  the  Storage  Isystem  un<ler  high 
pressure.  The  chandeliers  in  the  main  parlor 
of  the  Grand  Union  will  be  lighted  for  the 
convention  week  by  acetylene  gas  supplied 
from  one  large  holder.  A  new  application  for 
acetylene  gas  is  shown  in  connection  with  a 
two-blade,  gas  signal  installation  of  the  Ilall 
Signal  Co.  The  semaphore  lamps  will  be  light- 
ed by  %  cubic  feet  burners  supplied  from  an 
acetylene  gas  storage  tank.  ' 

Consolidated  Car  Heating  Co..  Albany,  N. 
Y. — |Full  line  of  car  heating  apparatus,  in- 
cluding Sewall  and  Consolidated  couplers, 
steam  traps,  steam  drums  and   valves. 

Crosby  Steam  Gage  &  Valve  Mfg.  Co.. 
Boston,  Mass. — Recording  gages,  steam  and 
hydraulic  gages,  safety  valves,  locomotive 
chime    whistles,   globe,    angle    and   gate   valves, 


So 
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muffled  pop  safety  valves,  indicators  and  other 
steam  si)ecialties. 

Paul  Dickinson,  Chicago,  111. — Sample  of 
the  "Dickinson  Giant"  cast-iron  smoke-jack 
for  roundhouses,  and  a  model  of  the  Dickinson 
movable  smoke-jack. 

Duner  Co.,  Chicago,  111. — Water  closets  for 
railroad  cars.    > 

The  O.  M.  Edwards  Co.,  Syracuse.  N.  Y.— 
Models  of  window  fixtures  and  models  of  auto- 
matic extension  platform   trap   doors. 

The  Fabrikoid  Co.,  Xewburg.  N.  Y.— Sam- 
ples of  "Fabrikoid"'  leather  for  upholstering 
and   curtains. 

Fairbanks,  Mor.^^e  &  Co.,  Chicago,  111.— A  6 
h.  p.  gas  engine  direct  connected  to  a  dynamo 
furnishing  power  for  an  electric  power  pump  ; 
a  number  of  duplex  steam  pumps,  gasoline  air 
compressor,  Barrett  jacks,  hydraulic  jacks,  rail 
bender  and  samples  of  tinware,  oil  cans,  etc. 

Farlow  Draft  Gear  Co.,  Baltimore,  Md. — 
Samples  of  the  Farlow  draft  gear. 

Federal  Mfg.  Co.,  Elyria,  Ohio. — Working 
models  of  Keeler  curtain  fixtures. 

Forsyth  Bros.  Co.,  Chicago. — Samples  of  the 
Chaffee  draw-bar  centering  device,  Yerk  sliding 
yoke,  Stucki  "Radial"  draw-bar  controlling  de- 
vice, "Safety"  deck  sash  ratchet. 

Franklin  Manufacturing  Co.,  Franklin,  Pa. — 
Magnesia  boiler  lagging,  asbestos  goods  of  all 
kinds,  including  asbestos  dust  guards,  journal 
box  packing. 

Franklin  Railway  Supply  Co.,  Franklin, 
Pa.- — Sheedy  cylinder  circulator,  McLaughlin 
lock  nuts,  McLaughlin  metal  flexible  conduit, 
Worthington  coupler,  Elvin  driving  box  lubri- 
cator, Player  brake-shoe. 

The  General  Pneumatic  Tool  Co.,  Montour 
Falls.  X.  Y. — Exhibit  of  pneumatic  and  electric 
hoists. 

The  Gold  Car  Heating  &  Lighting  Co.,  New 
York  City. — A  complete  car  heating  apparatus 
on  the  Gold  svstem  in  operation. 

The  Gould  Coupler  Co.,  Depew,  N.  Y.— 
Roller  side  bearings,  steel  platform  and  vesti- 
bule, spring  buffers,  journal  boxes,  tender  and 
freight  couplers,  self-contained  friction  draft 
gear  for  freight  and  passenger  cars. 

The  Hale  &  Kilburn  Co.,  Philadelphia,  Pa.— 
Exhibit  of  car  seats. 

II.  G.  Hammett,  Troy,  X.  Y. — Richardson 
and  Allen-Richardson  balanced  slide  valves,  oil 
cups,  "Sansom"  bell  ringer,  link  grinders  and 
Trojan  metallic  packing,  triple  valve  bushing 
roller. 

Hancock  Inspirator  Co.,  New  York  City. — 
Inspirators,  injectors,  strainers,  boiler  washers, 
special  steam  valves  and  double  checks  with 
stop  valves  for  locomotive  use. 

Handy  Car  Equipment  Co.,  Chicago. — Full- 
size  locomotive  pilot  equipped  with  the  Handy 
horizontally-swinging  pilot  coupler.  Samples  of 
the  Snow  wrecking  frogs. 

Heywood  Brothers  &  Wakefield  Co.,  Wake- 
field, Mass.- — Car  seats  and  parlor  car  chairs. 

Holland  Co.,  Chicago,  111. — Dako  compressed 
air  and  steam  engines  and  motors  for  operating 
locomotive  turntables,  fans,  blowers,  hoists, 
portable  machines,  etc.  ;  Martin  flexible  joints 
for  steam,  air,  oil  and  other  liquids,  especially 
adapted  for  connection  between  locomotive  and 
tender :  Dake  pneumatic  hoist.  Scott  rail  an- 
chor, Holland  fuel  oil  regulating  valve  and  oil 
conduit  for  connection  between  engine  and 
tender. 

Homestead  Valve  Mfg.  Co.,  Pittsburg,  Pa. — 
A  large  gilt  model  of  the  Homestead  locomotive 
blow-off  valve ;  also  samples. 

Hunt-Spiller  Manufacturing  Corporation, 
Boston,  Ma.ss. — Samples  of  Hunt-Spiller  "gun- 
iron,"  esfK^ciaDy  suited  for  locomotive  castings. 

Ingersoll-Sergeant  Drill  Co.,  New  York. — 
Clas.s  II.  C.  air  compressor,  Ilaeseler  "Axial 
valve"  pneumatic  chipping  and  riveting  ham- 
mers, pneumatic  drilling  machines,  quick-acting 
hose  coupling.  Ware  adjustable  vise,  MacDon- 
ald  riveting  forge,  Pedrick  &  Ayer  pneumatic 
hoi.st.  riveter  and  punches,  Foley  pneumatic  an- 
vil and  "Antipeel"  hose. 

The  H.  W.  Johns-Manville  Co.,  New  York 
City. — Samples  of  asbestos  and  magnesia  prod- 
ucts ;  also  roofing  and  building  materials,  .steam 
packings,  Vulcabeston.  molded  mica,  fireproof 
cements,  boiler  and  pipe  coverings,  etc. 

John  Lucas  &  Co..  Philadelphia,  Pa. — Sam- 
ples of  prepared  paints. 

Mcf:onway  &  Torley  Co.,  Pittsburg,  Pa. — 
Exhibit  of  Kelso  couplers  and  the  Pitt  coupler, 
the  latest  product  of  this  company,  which  com- 
bines a  lock-set,  a  lock  to  the  lock  and  an 
automatic  knuckle  opening  feature :  also,  the 
P.uhoup  3-stf;m  coupler  equipment  for  freight 
cars. 

McCord  &  Co.,  Chicago,  111. — Outside  dust 
guard,  MfCord  journal  box.  Climax  and  Nation- 
al journal  boxes,  "Center  Bearing"  journal  box 
lid,  McCord  spring  damrJencr,  MoKim  gaskets, 
McCanna  force  feed  lubricator,  McCord  draft 
gear. 

Manning.  Maxwell  &  Moore,  New  York 
City. — Appliances  made  by  Ashcroft  Mfg.  Co., 


Consolidated  Safety  Valve  Co.,  Hancock  In- 
spirator Co.,  and  Metropolitan  Injector  Co. 

The  Mason  Regulator  Co.,  Boston,  Mass. — 
Steam  specialties. 

Merritt  &  Co.,  Philadelphia. — Combination 
sheet  steel  ventilated,  dustproof  and  expanded 
metal  lockers. 

Metropolitan  Injector  Co.,  New  York  City. — 
Injectors,  ejectors,  water  heaters  and  hose 
strainers. 

Michigan  Lubricator  Co.,  Detroit,  Mich.— 
A  new  triple  sight-feed  lubricator  with  auto- 
matic safety  <  device  to  prevent  injury  from 
blowing  out  of  glasses  ;  also  a  new  glass  may  be 
put  in  and  filled  with  water  without  closing 
throttle  or  interfering  with  any  of  the  other 
feed.s  ;  new  bull's-eye  triple  feed  lubricator. 

The  Midland  Supply  Co.,  Chicago. — Samples 
of  the  Perry  roller  side-bearing. 

National  Car  Coupler  Co.,  Chicago,  111. — 
Models  of  National  steel  platforms  and  buffers, 
freight  and  passenger  couplers,  National  center- 
ing yoke,  Hinsou  draft  gear  and  friction  buf- 
fers,  Ilinson   emergency  knuckle. 

The  National  Lock  Washer  Co.,  Newark, 
N.  J. — Full-size  models  of  curtain  fixtures,  sash 
locks  and  sash  balances  and  lock  washers. 

National  Malleable  Castings  Co.,  Cleveland, 
Ohio. — Tower  and  Climax  couplers  in  malleable 
iron  and  steel,  engine  and  tender  couplers  and 
pocket  castings. 

A.  O.  Norton,  Boston,  Mass. — Ball-bearing 
lifting  jacks,  journal,  bridge  and  track  jacks. 

Norton  Grinding  Co.,  Worcester,  Mass. — 
Exhibiting  a  locomotive  crank  pin  and  piston 
rod,  ground  on  the  Norton  plain  grinder. 

Philips,  Justice  &  Co.,  Philadelphia. — Ex- 
hibit of  the  "Reliance"  jacks. 

Spencer  Otis  Co.,  Chicago,  III.— Republic 
friction  draft  gear. 

Pantasote  Co.,  New  York  City. — Model  of 
section  of  a  passenger  car  showing  seats  and 
curtains  of  "Pantasote"  leather. 

Pittsburg  Spring  &  Steel  Co.,  Pittsburg,  Pa. 
— Samples  of  elliptic  and  spiral  car  and  loco- 
motive  springs. 

Rand  Drill  Co.,  New  York  City.— Full  line 
of  Imperial  pneumatic  tools ;  also  Rockwell 
portable  oil  rivet  forge,  duplex  steam, 
compound  air.  type  10  air  compressor,  com- 
pound type  10  compressor  driven  with  Morse 
chain  driven  by  a  Westinghouse  50  h.  p.  motor, 
and  fitted  with  the  Cutler-Hammer  starter  and 
passenger  equipment ;  springs,  coil  and  elliptical. 


Sherwin-Williams  Co.,  Cleveland,  Ohio. — 
Samples  of  railroad  paints  and  varnishes. 

Standard  Car  Truck  Co.,  Chicago,  111. — 
Models  of  trucks  fitted  with  Barber  roller  bear- 
ings for  lateral  motion. 

Standard  Coupler  Co.,  New  York  City. — 
Standard  steel  platform,  Sessions-Standard 
friction  draft  gear  and  Standard  couplers. 

Storrs  Mica  Co..  Owego,  N.  Y. — Mica  head- 
light chimneys  and  lantern  globes. 

The  T.  H.  Symington  Co.,  Baltimore,  Md.— 
Samples  of  the  Symington  patent  journal  boxes 
and  dust-guards  ;  also  a  full-size  working  model 
driven  by  a  G.  E.  motor  showing  the  com- 
parative action  of  the  waste  and  oil  in  the 
Symington  and  standard  M.  C.  B.  journal 
boxes. 

U.  S.  Metal  &  Mfg.  Co.,  New  York  City.— 
Combination  steel  draft  gear  and  underframe, 
U.  S.  steel  truck,  Johnson  hopper  door.  Camel 
adjustable  journal  bearing,  Dunliam  hopper 
door,  Columbia  lock  nut.  Perfect  pressed  steel 
car  replacer.  Cliff  and  Guibert  safety  automatic 
hose  reels,  malleable  iron  brake  jaw. 

Walworth  Mfg.  Co.,  Boston,  Mass. — Loco- 
motive injectors,  wrenches,  pipe  cutters,  steam 
whistles,  stocks  and  dies,  pipe  vises,  taps  and 
cutters  and  Smith's  track  ratchet. 

West  Disinfectant  Co.,  New  York  City. — 
Samples  of  chloro-uaptholeum,  Taussig  auto- 
matic and  Protectus  disinfectors,  improved  W. 
D.  C.  bug  exterminator,  especially  adapted  for 
railroad  coaches  and  dining  cars. 

Western  Tube  Co.,  Kewanee,  111. — Samples 
of  "Kewanee"  brass  and  iron  ball-joint  unions 
from  %  in.  to  3  in. 

The  Westinghouse  Air  Brake  Co.,  Pittsburg, 
Pa. — The  American  Brake  Co.,  St.  Louis,  Mo.  ; 
M'estinghouse  Automatic  Air  and  Steam  Coup- 
ler Co.,  St.  Louis,  Mo. ;  Westinghouse  Electric 
&  Mfg.  Co.,  Pittsburg,  Pa.  Two  quarter-size 
four-wheel  car  models  fitted  with  Westinghouse 
air-brake:  Westinghouse  friction  draft  gear, 
Westinghouse  automatic  air  and  steam  coupler, 
American  automatic  slack  adjuster,  Westing- 
house high  speed  reducing  valve,  Westinghouse 
track  shoe  brake,  etc. 

Yale  &  Towne  Mfg.  Co.,  New  York  City.— 
Exhibit  of  Triplex  hoists  and  Blount  door 
checks. 


A    Self-Propelled    Yard    Crane. 

The  accompanying  illustrations  show  a 
crane  made  by  the  Brown  Hoisting  Ma- 
chinery Company,  Cleveland,  Ohio.  The 
crane  is  mounted  on  a  bed  and  rotates  on 
a  platform  which  is  supported  by  two  stan- 
dard four-wheel  trucks.     The  boom  is  35  ft 


Self-Propelled  Crane  Built  by  the   Brown   Hoisting   Machinery     Company. 


type  11  compressor  and  a  belt  driven  type  11 
compressor. 

Robins  Conveying  Belt  Co.,  New  York 
Cily. — Model  of  the  Robins  belt  conveyor  for 
handling  all  kinds  of  material  and  fitted  with 
Richardson    automatic   scales. 

Safety  Car  Heating  &  Lighting  Co. — Booth 
showing  various  designs  of  overhead  and 
bracket  Pintsch  gas  lights.  This  exhibit  occu- 
pied a  prominent  place  in  the  corridor  of  the 
Grand  Union  Hotel. 

Simplex  Railway  Appliance  Co.,  Chicago. — 
Samples  of  "Simplex"  100,000,  80,000  and 
00,000-lbs.  capacity  body  and  truck  bolsters  and 
"Simplex"  I-beam  tender  truck  bolster ;  also 
"Simplex"  brake-beams  for  all  service,  and 
"Susemihl"  roller  side-bearings  for  freight  and 
passenger  equipment ;  springs  coil  and  elliptical 
for  all  classes  ot  equipment. 

Louis  A.  Shepard,  New  York. — Cast-steel 
bolsters  and  brake-shoes.  Representing  Benj. 
Athar  &  Co.  and  South  Baltimore  Steel  Car 
and  Foundry  Co. 


long  and  has  a  capacity  for  lifting  from 
20,000  lbs.  at  an  8  ft.  radius  to  5,800  lbs. 
at  a  35  ft.  radius.  The  crane  will  swing 
these  loads  through  a  full  circle  without 
being  clamped  to  the  tracks.  A  full  load  can 
be  hoisted  at  421/2  ft.  p.  m.,  and  the  truck 
travel  of  the  crane  at  full  load  is  about  500 
ft.  p.  m.  The  crane  is  equipped  with  a 
pair  of  vertical  9  in.  x  7  in.  cylinders, 
coupled  at  right  angles.  The  boiler  is  the 
vertical  tubular  type  54  in.  in  diameter,  8 
ft.  31/2  in.  high  and  has  98  tubes  each  2^4 
In.  in  diameter.  The  drums  are  driven  di- 
rectly from  the  main  engine  shaft  by  a  train 
of  cast  steel  gearing.  Both  drums  can  be 
turned  either  Independently  or  at  the  same 
time.  One  drum  operates  the  closing  rope 
of  the  bucket  and  the  other  drum  operates 
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the  bucket  holding  rope.  The  Grafton  patent 
rotating  gear  is  used  for  swinging  the  boom. 
This  consists  of  a  steel  pinion,  controlled 
by  friction  clutches  meshing  into  a  slip-ring 
of  large  diameter,  whereby  rotation  in  either 
direction  may  be  accomplished  without  re- 
versing the  engines.  This  slip-ring  is  made 
of  rolled  steel,  and  has  teeth  cut  in  its  peri- 
phery. The  ring  rests  loosely  on  a  bear- 
ing on  the  upper  surface  of  the  truck.  The 
upper  surface  of  the  slip-ring,  which  is  bev- 


is  supplied  with  hand  brakes,  a  water  tank 
with  a  capacity  of  200  gal.,  and  space  for 
000  lbs.  of  coal.  The  extreme  height  of  the 
crane  from  top  of  rail  to  top  of  smoke  stack 
is  18  ft.,  the  extreme  width  8  ft.  G  in.,  and 
the  length  of  truck  over  all  is  22  ft.  The 
height  of  the  crane  can  be  reduced  to  16  ft. 
by  lowering  the  stack,  which  is  hinged.  The 
weight  of  crane  is  approximately  95,000  lbs. 
One  of  these  cranes  is  used  at  the  Cleve- 
land shops  of  the  Erie  Railroad.  The  aver- 
age amount  of  coal  handled  by  it  in  a  day 
of  12  hours  is  168  tons,  and  the  average  num- 
ber of  trips  made  per  hour  is  52.  The  aver- 
age cost  per  ton  is  2'/7  cents,  as  against  12.1 
cents  per  ton  compared  with  methods  pre- 
viously employed.  The  best  record  made 
with  the  crane  was  the  handling  of  180  tons 
of  coal  in  a  day  of  12  hours. 


Coaling  Locomotive  With  Crane. 


•eled,  forms  the  path  or  bearing  for  the  con- 
ical rollers  carrying  the  superstructure. 
There  are  six  of  these  rollers — four  in  front 
to  take  the  thrust  of  the  boom,  and  two  in 
the  rear.  The  slip-ring  is  free  to  move  in 
either  direction,  when  the  rotating-clutch  is 
thrown  into  gear,  but  is  retarded  in  this 
motion  by  the  frictional  resistance  between 
the  ring  and  its  seat,  due  to  the  weight  of 
the  crane  superstructure  and  load  resting 
upon  it.  The  action  of  the  slip-ring  is  there- 
fore that  of  a  safety  when  rotating  the  crane 
under  light  or  heavy  loads,  and  the  resist- 
ance of  the  ring  to  rotation  is  directly  pro- 
portional to  the  load  hanging  on  the  crane. 

The  traveling  mechanism  is  taken  by  a 
clutch  operating  through  bevel-gears  and 
driving  a  vertical  shaft  in  the  center  of  the 
•crane,  which  passes  downward  through  a 
hollow-steel  center-pin,  which  unites  the 
upper  and  lower  base  of  the  crane  and  forms 
the  axis  of  rotation.  The  lower  end  of  this 
vertical  shaft  has  a  bevel-pinion  gearing 
Into  a  bevel-wheel  mounted  on  a  horizontal 
longitudinal  shaft  running  between  two 
truck-axles,  one  on  each  truck.  Each  end  of 
this  shaft  has  a  bevel-pinion  meshing  into 
bevel  wheels  on  the  respective  truck-axles. 
The  bevel-wheels  on  both  axles  are  split,  and 
are  easily  detached.  The  horizontal  shaft  is 
coupled  by  means  of  steel  universal  coup- 
lings to  allow  the  crane  to  travel  around' 
curves  when  operated  under  its  own  power. 

The  bevel  wheels  on  the  truck  axles  are 
arranged  with  a  clutch  so  that  they  can 
easily  be  thrown  out  of  gear.  The  boom  is 
raised  and  lowered  by  means  of  a  train  of 
gears  which  are  in  control  of  the  operator 
through  a  positive  clutch.  The  radius  can 
be  varied  from  12  ft.  to  35  ft.  The  space 
required  for  rear  overhang  of  crane  is  9  ft. 
81/^  in.  The  crane  is  equipped  with  a  Brown 
patent  two  rope  grab  bucket  of  54  cu.  ft. 
capacity.  This  bucket  is  of  special  design, 
particularly  adapted  for  coaling  locomotives 
directly  from  cars.  The  pitch  of  the  blades 
is  such  that  in  closing  they  do  not  dig  into 
the  pile  of  coal  but  scrape  the  pile  off  level. 
This  permits  getting  all  of  the  coal  out  of 
the  car.  The  bucket  has  separate  ropes  for 
•opening  and  closing  the  blades.     The  crane 


Vapor  System   of  Car   Heating. 


A  new  system  of  car  heating  involving 
principles  radically  different  from  any  now 
used  is  shown  in  the  accompanying  engrav- 
ings. The  scheme  in  general  provides  for 
the  circulation  in  the  radiating  pipes  of  each 
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Vapor  System  of  Car  Heating — Chicago  Car  Heating  Co. 


car  in  the  train  of  steam  or  vapor  at  212 
deg.,  to  give  a  uniform  temperature  through- 
out the  train  regardless  of  variations  in  the 
train-pipe  pressure.  The  apparatus  contains 
no  novel  mechanical  features,  only  slight 
changes  from  details  already  in  general  use 
being  required.  The  well-known  expansion 
trap  mechanism  is  employed,  with  an  admis- 
sion valve  substituted  for  a  discharge  valve. 
The  conditions  existing  at  the  outlet  cham- 
ber containing  the  diaphragm  are  un- 
changed, but  an  important  difference  is  that 
this  expansive  diaphragm  is  used  to  open 
and  close  automatically  a  valve  in  the  branch 
pipe  supplying  steam  to  the  radiating  pipes 


inside  the  cars,  instead  of  a  trap  valve.  The 
passage  for  the  discharge  of  condensation  is 
left  open  to  the  atmosphere. 

When  the  steam  entering  from  the  train 
pipe  has  circulated  through  the  radiating 
pipes  and  finally  reaches  the  outlet,  it  ex- 
pands the  diaphragm,  which  shuts  off  the 
supply.  It  then  instantly  contracts  enough 
to  allow  just  sufficient  steam  to  enter  the 
radiating  pipes  to  make  up  for  what  is  being 
condensed.  This  condition  continues  as  long 
as  steam  is  on  the  apparatus.  Therefore,  the 
temperature  of  the  outlet  of  the  apparatus, 
containing  the  diaphragm,  is  maintained  at 
about  200  deg.,  and  consequently  all  the 
pipes  between  the  outlet  and  the  inlet  are 
maintained  at  a  temperature  varying  from 
200  deg.  at  the  outlet  to  about  212  deg.  at 
the  inlet.  As  the  radiating  pipes  are  open 
to  the  atmosphere,  their  temperature  can- 
not exceed  212  deg.  at  the  hottest  point. 

The  details  of  operation  are  as  follows: 
Leaving  the  train  pipe  at  the  strainer  cross, 
the  steam  passes  through  the  throttle  supply 
valve  and  the  automatically-operated  regu- 
lating valve.  A,  in  the  intake  chamber  of 
the  vapor  regulator.  Until  the  steam 
reaches  the  valve  A  it  is,  of  course,  at  train- 
pipe  pressure.  From  the  vapor  regulator  it 
passes  through  the  usual  feed  pipe  into  the 
radiating  pipes  inside  of  the  car,  and  circu- 
lating through  them,  finally  reaches  the  out- 
flow chamber  of  the  vapor  regulator,  passes 
down  the  tube  N  and  around  the  expansive 
diaphragm  to  the  atmosphere. 

The  vapor  regulator  is  divided  by  a  par- 
tition into  two  parts — an  intake  and  an  out- 
flow chamber,  so  that  steam  entering  the  de- 
vice at  valve  A  has  to  pass  entirely  through 
the  radiating  pipes  before  it  reaches  the  out- 
let and  comes  in  contact  with  the  expansive 
diaphragm.     Motion  from  the  diaphragm  at 
the  outlet,  to  the  automatic  valve  A  at  the 
inlet,   is   transmitted   through   the   dividing 
partition  by  means  of  the  lever,  O,  passing 
through  the  stuffing  box,  Q.     The  difference 
in  pressure  on  the  two  sides  of  this  stuffing 
box  is  inappreciable  and  as  the  motion  of 
the   axis   of   the   operating   lever   is   almost 
nothing,  the  stuffing  box  is  a  feature  which 
needs   no   attention   after   the   device   is   in 
service.     The   maximum    movement   of   the 
valve  A  is  V4,  in.     The  weight  of  the  rod  D 
.„     ^      ^_  — ^/           ^1)        will   keep   the   valve 
"^       -~  "^I'j/^ °^ — 71  ^^^^   when   the   dia- 
phragm is  cold.    The 
strainer  cross  on  the 
train    pipe    prevents 
dirt,  scale,  pieces  of 
rubber      hose,      etc., 
from  passing  out  of 
the    train    pipe   into 
the   automatic   regu- 
lator   valve.    A,    and 
interfering   with    its 
proper  working.  The 
throttle  supply  valve 
is  designed  to  permit 
steam    to    be    forced 
back  to  the  rear  of 
train  rapidly. 

From  results  thus 
far  obtained  with  this  system,  the  ap- 
paratus has  proved  to  be  entirely 
automatic  and  quite  simple.  There  be- 
ing no  pressure  on  the  radiating  pipes,  the 
possibility  of  burst  pipes  is  avoided.  The  ra- 
diating pipes  being  open  freely  to  the  at- 
mosphere require  no  steam-traps  or  drip- 
valves.  Also,  there  are  only  two  valves  to 
operate. 

This  system  is  the  invention  of  Mr.  Eg- 
bert H.  Gold,  President  of  the  Chicago  Car 
Heating  Company,  Chicago.  It  has  been 
under  test  continuously  during  the  past  win- 
ter, and  the  company  states  that  these  tests 
have  substantiated   all  of  its   claims. 
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Steel   Car   Design. 


II. 

BY   A.    STUCKI. 

Copjiight.  190-1.  by  the  Author. 

Truck  Bolsters. — In  designing  the  sections 

for  truck  bolsters,  maximum  moments  only 

should   be  considered.     Between   the   center 

of  the  bolster  to  the  point  R   (Fig.  4),  the 


Fig.  4. 

maximum  moments  can  be  obtained  by  as- 
suming a  horizontal  force  of  such  magni- 
tude that  it  brings  the  intersection  of  the 
resultant  of  the  horizontal  and  vertical 
forces,  with  the  line  x-x,  into  the  vertical 
plane  for  which  the  section  moment  is  to  be 
found.  The  point  R  corresponds  with  a  hori- 
zontal force  of  .4  Q,  which  is  the  greatest 
horizontal  force  which  need  be  considered. 
Example:  To  obtain  the  moment  of  an 
80,000-lb.  truck  bolster  at  a  point  10  in.  from 
the  center  with  the  bolster  springs  spaced 
76  in.  apart.  The  vertical  force  is  Q",  which 
is  half  the  load,  half  the  weight  of  the  car 
body  and  the  weight  of  the  truck  bolster. 
For  an  80,000-Ib.  car  this  is  56,500  lbs. 
Consider  this  force  as  applied  10  in. 
to  the  left  of  the  center.  Then,  taking 
moments  about  the  right-hand  spring,  the 
load  on  the  left-hand  spring  will  be 


56,500  (  '1^  +  10 j 


35,684  lbs.     The  sec- 


80,000 

100,000 

lb.  cars 

lb.  cars 

in.  lbs. 

In,  lbs. 

1,073,.500 

1.328,200 

1,062,000 

1,314,000 

999,200 

1.238,000 

883,200 

1,099,000 

713,700 

894,500 

tion  moment,  10  in.  to  the  left  of  the  center, 
will  be  35,684  X  (38—10)  =  999,152  in.  lbs. 
The  moments  for  a  number  of  sections  are 
tabulated  below  for  the  three  standard  ca- 
pacity cars: 

00.000 

lb.  cars 

in.  lbs. 

In  the  center 825,000 

4  In.  from  center.  .815,600 
10  In.  from  oent<>r.  .760.300 
16  In.  from  center.  .674,800 
22  In.  from  center.  .541,000 

Since  the  center  plate  distributes  the  load 
uniformly  for  some  distance  on  each  side  of 
the  center,  the  moment  at  that  point  can  be 
disregarded  and  the  moment  at  a  point  4  in. 
to  one  sid?  of  the  center  can  be  taken  as  a 
maximum.  The  bolster  can,  therefore,  be 
made  straight  for  8  in. 

In  determining  the  section  modulus  at  the 
center,  the  center  pin  hole  in  the  cover 
plates  of  built-up  bolsters  is  compen- 
sated for  by  the  center  plate,  provided 
enough  rivets  are  used  in  the  center 
plate.  The  holes  for  machine-driven  rivets 
in  built-up  bolsters  need  not  be  deducted 
from  the  effective  cross-sectional  area  for 
compression  in  calculating  the  section 
modulus. 

The  moments  in  the  bolster  between  the 
point  R  and  the  end  of  fhc  bolster  are  more 
easily  obtained  than  those  between  R  and 
the  center.  The  maximum  load  on  the 
springs  remains  the  same  In  all   cases  and 


corresponds  to  the  values  of  L  used  in  de- 
signing the  arch-bars.  The  moments  are 
directly  proportional  to  the  distance  of  the 
section  for  which  the  moment  is  to  be  found, 
from  the  center  of  the  spring. 

Example:  The  moment  for  a  100,000-lb. 
truck  bolster,  9  in.  from  the  center  of  the 
spring  is  L  X  9,  or  45,700  X  9  =  411,300  in. 
lbs. 

The  sections  between  the  point  R 
and  the  side  bearings  have  smaller  moments 
than  those  obtained  as  above.  In  reality, 
the  product  of  the  pressure  between  body 
and  truck  side-bearings  multiplied  by  the 
distance  from  the  center  of  these  bearings 
to  the  section  under  consideration,  should 
be  deducted  from  the  moment  obtained  by 
the  other  method.  Ordinarily,  this  can  be 
neglected  and  the  bolster  designed  as  above. 

The  fiber  stress  in  a  truck  bolster  should 
be  kept  low  to  provide  for  the  shocks  and 
vibrations  to  which  this  part  of  the  car  is 
subjected.  For  open  hearth  steel  with  car- 
bon from  0.15  to  0.20  per  cent,  12,500  lbs. 
per  sq.  in,  is  a  fair  figure. 

Truck  bolsters  should  be  made  stiff  and 
strong,  horizontally  as  well  as  vertically. 
The  forces  in  a  horizontal  direction  are 
closely  proportional  to  the  weights  (not  ca- 
pacities) of  the  trucks.  In  order  that  the 
additional  fiber  stresses,  due  to  end  shocks, 
do  not  exceed  the  liberal  allowance  made 
in  choosing  a  low  fiber  stress  as  given  above, 
the  section  modulus  in  a  horizontal  direc- 
tion should  be  made  not  less  than  50  per 
cent,  of  that  in  a  vertical  direction.  In  a 
box  girder  construction,  the  horizontal 
strength  is  usually  so  manifest  that  a  special 
analysis  in  this  direction  is  unnecessary. 

The  tables  give  the  moments  of  inertia 
and  moments  of  resistance  for  the  dif- 
ferent sections  commonly  used  in  truck 
bolster  construction.  They  will  be  found 
useful  in  preliminary  work. 
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Short  Truck  Bolster. — In  some  designs  of 
trucks  the  springs  are  not  placed  under  the 
arch-bars,  but  are  located  about  27  in,  from 
the  center  of  the  truck.  In  this  case  the 
bolster  is  much  shorter  and  need  not  be 
made  so  strong.  The  method  of  analysis  is 
precisely  the  same  as  before  and  need  not 
be  gone  over  again.  The  maximum  load  L, 
is,  in  this  case,  39,100  lbs.  for  60,000-lb.  cars, 
50,200  lbs.  for  80,000-lb,  cars,  and  61,300  lbs. 
for  100,000-lb,  cars.  The  maximum  moment 
on  these  bolsters  at  a  point  4  in.  to  one  side 
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of  the  center  is  581,000  in.  lbs.  for  60,000-lb. 
cars,  746,000  in.  lbs.  for  80,000-lb.  cars,  an^l 
911,000  in.  lbs.  for  100,000-lb.  cars. 
(To  be  continued.) 
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oil  cushion  cylinder  and  an  automatic  device, 
which  stops  the  compressor  in  case  the  gov- 
ernor belt  breaks.  The  automatic  air  gover- 
nor operates  in  connection  with  the  steam 
governor  and  automatically  controls  the 
speed  of  the  engine.  The  engine  frames  are 
the  girder  type.  The  construction  of  the  air 
cylinders  is  shown  in  the  accompanying  en- 
graving. The  cylinder  casting  and  liner  are 
separate,  the  liner  being  made  of  semi-steel. 
These  loose  liners  are  pressed  into  the  bored- 
out  cylinders  with  hydraulic  pressure  after 
the  ends  of  the  liners  are  turned  to  fit  the 
cylinder  bore.  The  end  of  the  cylinder 
flanges  and  liners  are  then  faced  off  to  the 
same  length.  The  loose  liner  is  claimed  to 
be  preferable  to  the  one-piece  construction, 
as  all  shrinkage  strains  are  avoided,  and  in 
cate  of  injury  to  the  liner  a  new  one  may 
easily  be  put  in.  Each  air  cylinder  and  head 
is  water  jacketed  over  its  entire  surface. 
The  pistons  are  semi-steel  with  adjustable 

bull   rings  so  that  the  piston  rods  may  be 

Careful  design  and  construction  and  high  adjusted  to  line  central  with  the  engine 
economy  of  operation  are  claimed  for  the  cylinders  and  guide.  The  piston  rods  are 
compressor  shown  in  the  engraving,  which  hammered  open-hearth  steel.  The  inter- 
Is  the  Sullivan  cross-compound  two-stage  cooler  between  the  two  a-.r  cylinders  is 
type.  The  cylinders 
are  made  of  semi- 
steel.  The  studs  and 
cap  screws  on  the 
cylinder  heads,  valve 
gear,  etc.,  are  steel, 
and  the  nuts  are 
steel,  case  hardened. 
A  steam-jacketed  re- 
ceiver and  reheater 
is  placed  between 
the  high  and  low- 
pressure  cylinders, 
as  at  low  speeds  con- 
densation would  -be 
great  without  these 
accessories.  The 
bonnets  and  the 
steam  and  exhaust 
valve  levers  are 
semi-steel.  All  rods 
in  connection  with 
the  valve  motion  and 
dash-pots  are  made 
of  machinery  steel, 
turned  and  polished. 
The  rods  have  phos- 
phor-bronze  key 
heads  at  both  ends 
which  are  adjustable 
for  wear  by  means 
of  wedge  blocks  and 
set  bolts.  The  dash- 
pots  are  semi-steel, 
ground  with  emery 
to  an  air-tight  fit, 
so  that  no  packing 
is  used.  The  valves 
for  the  steam  cylin-  ^^ 
ders  are  semi-steel 
attached  to  the  T- 
shaped  heads  of  the 
valve  stems  so  as  to 
follow  up  wear  au- 
tomatically. The 
ends  of  the  steam 
and  exhaust  valves 
toward  the  back  of 
the  cylinders  are 
provided  with  eye- 
bolt  holes,  so  that 
the  valves  may  be 
removed  through  the 
back  Bonnets  with 
eye-bolts       provided 

for  that  purpose,  without  disturbing  the  placed  below  the  floor  line.  The  air  from  the 
valve  setting.  The  valve  stems  are  forged  intake  cylinder  enters  at  the  top  of  the  in- 
steel,  tercooler  and  leaves  it  at  the  bottom. 
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by  a  drain  cock.  The  air  cylinder  heads  are 
semi-steel,  and  water-jacketed,  and  contain 
the  valve  seats  for  the  intake  and  discharge 
valves.  The  intake  valves  on  both  cylinders 
are  rotary,  or  Corliss,  type,  mechanically 
operated  by  means  of  independent  eccentrics 
on  the  engine  shaft.  The  air  outlet  valves 
on  both  cylinders  are  the  poppet  type,  cush- 
ioned to  work  without  noise.  The  valve  and 
valve  seat,  which  are  made  of  phosphor- 
bronze,  are  inside'  of  a  removable  cage,  and 
held  in  place  by  a  hand  hold  plate.  When 
this  hand  hole  plate  is  removed,  the  valve 
cage  containing  the  valve  and  seat  may  be 
removed  with  the  hands.  The  pressure  of 
the  plate  forms  a  tight  joint  between  the 
cylinder  head  and  the  valve  cage.  Thu^ 
when  the  valve  seat  becomes  worn  or  leaky, 
ii  may  be  removed,  together  with  the  valve 
and  cage,  without  disturbing  the  cylinder 
head,  and  a  spare  valve  and  case  inserted. 
The  worn  valve  seat  may  then  be  ground 
and  fitted. 

These  compressors  are  built  by  the  Sulli- 
van Machinery  Company,  Chicago.  This 
company  also  builds  several  classes  of  a 
straight-line  type,   including  belt-driven  de- 


The  Sullivan   Air  Compressor. 


signs,   which   are  also  suitable   for   railroad 
shops. 


Local    Freight   Agents'   Association. 


Air   Cylinder — Sullivan    Air   Compressor. 


The  steam   governor  is  provided  with  an     ing  accumulated 


allow- 
moisture   to   be   drawn  off 


The  seventeenth  annual  meeting  of  the 
American  Association  of  Local  Freight 
Agents'  Associations  met  in  Peoria,  111.,  June 
14th;  President  C.  H.  Newton  in  the  chair. 
The  delegates  and  their  families  were  wel- 
comed by  Mayor  Woodruff.  Congressman 
Joseph  V.  Graff  delivered  an  address  on 
"Railroads  and  Our  Country's  Development," 
and  Editor  Baldwin,  of  the  Peoria  Evening 
Star,  on  "Who  Pays  the  Freight?" 

Most  favorable  reports  were  received  con- 
cerning the  condition  of  the  association. 
During  the  year  the  following  associations 
have  been  received  into  the  Inter-American 
Association:  St.  Paul,  13  members;  Pekin, 
7  members;  Erie,  6;  Seattle,  9,  and  Dallas, 
5.  The  following  associations  were  dropped 
for  lack  of  interest  and  non-payment  of  a 
small  per  capita  tax:  Lima,  Canton-Massil- 
lon  (one)  and  Waverly,  leaving  a  member- 
ship of  72  local  associations  with  an  individ- 
ual membership  of  765.  The  treasurer  has 
$1,300  on  hand  and  owes  nothing.  A  change 
was  made  in  the  constitution  so  that  the 
American  Association  will  henceforth  recot;- 
nize   in   its  sessions  only   those  actually   in 
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■charge  of  freight  stations  or  piers,  who  shall 
be  listed  as  active  members.  Car  service 
managers,  inspection  bureau  and  commer- 
cial or  soliciting  agents,  will  have  no  voice. 
The  following  topics  were  discussed  by 
the  convention,  each  being  proposed  by 
members  from  the  city  named:  St.  Louis— 
"Why  Should  Loaded  Cars  be  Rejected  by 
Connections  on  Account  of  Bad  Order, 
Shifted  Load  or  Over-load?"  The  proposer 
argued  that  the  expense  of  transfer  was  the 
same  whether  performed  by  one  line  or  an- 
other and  that  fewer  cars  would  be  trans- 
ferred if  the  expense  were  borne  by  the  re- 
ceiving line;  and  the  apparent  injustice 
would  equalize  itself.  The  association,  how^- 
ever,  decided  by  a  close  vote  that  such  cars 
should  not  be  rejected  but  be  received  and 
transferred  by  the  receiving  line,  and  the 
expense  paid  by  the  delivering  line. 

Clevela}id—"\Mia.t  is  the  Best  Method  of 
Conveying  to  Switching  Crews  Instructions 
for  Switching  Cars  at  Large  Terminals?" 
The  practice  at  many  large  centers  was 
brought  out  and  each  was  given  as  the  best 
that  that  association  had  been  able  to  de- 
vise. To  discover  a  "best"  that  might  be 
suited  to  different  conditions,  the  subject 
was  turned  over  to  the  incoming  Confer- 
ence Committee  for  a  recommendation. 

Peoria — "Best  Seal."  A  collection  of  seals 
in  use  was  exhibited.  There  was  consider- 
able discussion,  but  no  unanimity  of  opinion, 
and  this  subject  also  was  given  the  Confer- 
ence Committee  for  a  recommendation. 

Louisville — "Uniform  Blank  for  Recording 
Passing  Inter-line  Way  Bills  at  Terminals." 
It  was  unanimously  voted  that  this  would 
be  a  good  idea  and  the  secretary  was  in- 
structed to  take  up  with  the  Accounting  Of- 
ficers' Association  and  ask  it  to  provide  a 
form. 

Des  Moines  desires  "an  improvement  in 
billing,  that  all  information,  including 
marks  on  packages  be  shown  on  bills  of  lad- 
ing, full  name  of  shipper,  point  of  origin, 
rates,  divisions  in  full;  that  the  freight  bill 
at  destination  have  exactly  the  same  infor- 
mation shown  on  B.  L."  The  proposition  was 
agreed  to  but  the  subject  was  referred  to 
committee. 

Chicago — "Classification  on  dry  goods, 
boots  and  shoes,  hats  and  caps,  underwear, 
gents'  furnishing  goods,  clothing,  millinery 
and  liquor  in  cases  when  packed  in  second- 
liand,  or  re-coopered  cases  should  be  given  a 
lower  class  when  corded  and  sealed."  A  for- 
mer attempt  failed  to  get  a  ruling  that  boots 
and  shoes  be  corded  and  sealed;  but  all 
agreed  that  from  their  experience  such  an 
Inducement  would  save  the  transportation 
companies  in  claims  more  than  enough  to 
justify  the  loss  in  revenue  from  the  slight 
reduction  in  rate.  The  committee  will  make 
an  effort  to  bring  about  the  necessary  change 
in  classifications. 

Pittsburg  proposed  a  sliding  scale  car  ser- 
vice (demurrage)  charge,  increasing  with 
the  number  of  days'  detention.  This  propo- 
sition developed  a  two  hours'  discussion  of 
the  car  service  rules  of  different  sections. 
Varying  conditions  prevent  uniformity  in  ap- 
plication of  rules,  but  it  appeared  that  the 
greatest  hindrance  to  good  results  was  the 
interference  by  traffic  or  other  officials 
through  a  lack  of  confidence  in  competitors. 
Where  a  better  confidence  has  been  estab- 
lished the  rules  are  more  effective  and  are 
satisfactory  to  both  consignees  and  rail- 
roads. The  association  voted  that  the  estab- 
lished uniform  rate  of  one  dollar  a  day  iS 
preferable  to  the  proposed  sliding  rate,  ex- 
cept that  vegetables  and  fruits  might  be 
made  exceptions  where  conditions  require  a 
more  prompt  movemexit. 

Lincoln — On  the  recommendation  of  Lin- 
coln the  association  voted  that  l.  c.  l.  ship- 
ments should  be  weighed  when  conditions 


will  permit;  also  that  when  possible  freight 
should  be  received,  weighed,  checked  and 
loaded  at  one  handling. 

Wheeling — "Does  the  training  which  a 
local  freight  agent  receives  in  the  faithful 
performance  of  his  duties  qualify  him  for  a 
promotion  in  any  other,  and  in  what  de- 
partments?" The  association  agreed  that  if 
the  individual  possessed  executive  or  other 
proper  qualifications,  his  training  as  an 
agent  especially  fitted  him  for  promotion  in 
the  transportation,  traflSc  or  accounting  de- 
partments. 

It  was  recommended  to  the  Master  Car 
Builders  in  the  Western,  Southern,  Official 
and  Canadian  Classification  districts  that  in 
future  doors  of  box  cars,  36  ft.  long  or 
longer,  be  made  6  ft.  in  width. 

Detroit  recommended  that  to  secure  the 
leturn  of  chains  to  point  of  origin  they  be 
regularly  billed,  showing  as  freight  the 
value  of  chain;  on  the  return  this  sum  could 
be  entered  as  charges.  This  was  adopted  as 
the  sense  of  the  association. 

Savannah  presented  an  able  paper,  affirm- 
ing the  perfectly  successful  use  of  the  mani- 
bill,  but  in  view  of  its  discontinuance  by  the 
Baltimore  &  Ohio,  for  causes  given  by  some 
of  the  agents  of  that  road,  the  association 
voted  that  it  was  without  sufficient  informa- 
tion to  either  approve  or  condemn  it.  Many 
expressed  a  firm  belief  in  its  ultimate  suc- 
cess, if  adopted  with  the  full  purpose  to  use 
it  and  adopt  it  entire;  modifying  the  account- 
ing methods  to  suit  its  use. 

The  election  of  officers  resulted  as  follows: 
C.  H.  Newton  (Wabash),  Toledo,  President; 
G.  W.  Dennison  (Penna.),  Toledo,  Secretary;" 
J.  H.  Dunlevy  (P.  R.  R.,  23d  St.),  Pittsburg, 
Treasurer. 

All  these  were  re-elections.  Mr.  M.  A. 
Wheeler  (L.  E.  &  W.),  Peoria,  was  elected 
Vice-President,  and  Minneapolis  was  chosen 
as  the  place  for  the  next  meeting,  June  13, 
1905. 

This  convention  was  of  much  interest 
throughout,  40  associations  being  repre- 
sented by  140  delegates.  An  inspection  of 
terminals  by  special  train,  trolley  rides  and 
visits  to  public  institutions,  provided  enter- 
tainment for  the  members  and  their  wives. 
At  the  close,  the  Chicago,  Peoria  &  St.  Louis 
tendered  a  special  train  to  St.  Louis  to  those 
returning  by  way  of  that  city,  and  nearly 
all  availed  themselves  of  it  to  attend  the 
World's  Fair. 


The  Hancock  Inspirator. 


The  Hancock  locomotive  lifting  inspira- 
tor type  "E"  is  shown  in  the  accompanying 
illustration.  By  changing  the  nozzles  and 
tubes  only,  the  capacity  of  the  inspirator 
can  be  made  2,500  gal.,  3,000  gal.,  3,500  gal., 
4,000  gal.,  4,500  gal.,  and  5,000  gal.  per  hour 
with  a  steam  pressure  of  200  lbs.  per  sq.  in., 
and  lifting  water  vertically  4  ft.,  with  the 
feed  water  at  75  deg.  F.  The  inspirator 
will  feed  at  any  pressure  between  35  lbs. 
and  350  lbs.  per  sq.  in.  It  cannot  discharge 
the  water  except  through  the  delivery  pipe 
leading  into  the  boiler. 

By   drawing  the   lever  back   slightly,   the 


lifter  steam  valve  (330),  is  drawn  from  its 
seat,  allowing  steam  to  fiow  through  the  lifter 
steam  nozzle  (301),  and  through  the  lifter 
tube  (302),  thus  lifting  the  intermediate 
overflow  valve  (321).  The  steam  then 
passes  through  the  opening  in  the  final  over- 
flow valve  seat  (354),  and  the  overflow  pipe 
to  the  atmosphere,  thus  lifting  the  water. 
As  soon  as  the  water  is  lifted,  it  fills 
the  body  or  shell  of  the  inspirator.  The 
lever  is  then  drawn  back,  opening  the  forcer 
steam  valve  (326),  allowing  the  steam  to 
fiow  through  the  forcer  steam  nozzle  (303), 
where  it  is  condensed  by  the  water  in  the 
forcer  combining  tube  (304),  driving  the 
water  in  this  tube  with  sufficient  force  to 
close  the  auxiliary  overflow  valve  (321),  and 
to  overcome  the  boiler  pressure.  The  lifting 
apparatus  constantly  forces  the  water  to  the 
forcing  apparatus,  and  when  the  lever  is 
fully  drawn  out,  the  final  overflow  valve 
(326),  closes  on  the  seat  (354),  and  diverts 
the  water  from  the  overflow  into  the  boiler. 
The  capacity  is  regulated  by  the  regulating 
valve  (305),  which  increases  or  decreases 
the  amount  of  steam  going  to  the  lifting  ap- 
paratus. The  stems  are  made  of  Tobin 
bronze,  and  all  the  nozzles,  tubes,  valves  and 
valve  seats  are  of  a  composition  which  does 
not  contain  any  zinc.  The  inspirator  is 
made  by  the  Hancock  Inspirator  Company, 
New  York. 


Stay-Bolt  Iron* 


The  high  pressure  and  large  boilers  now 
used  have  increased  the  breakages  of  stay- 
bolts,  and  have  given  rise  to  many  devices  for 
overcoming  the  difficulty.  The  two  princi- 
pal difficulties  are:  (1)  Leakage,  (2)  Break- 
age. Breakages  are  caused  by  the  vibration 
due  to  unequal  expansion  of  the  inside  and 
outside  sheets.  The  object  of  flexible  stay- 
bolts  is  to  provide  for  the  vibration.  Such 
stay-bolts  have  not  proved  altogether  satis- 
factory for  the  reason  that  with  incrusting 
waters  the  ball  joint  becomes  filled  with 
scale  and  becomes  rigid.  They  are  also  ex- 
pensive to  apply  and  to  maintain,  and 
usually  give  more  trouble  from  leakage  than 
the  ordinary  stay-bolt  because  the  thread  in 
the  fire-box  side  is  apt  to  be  stripped  in  driv- 
ing, inasmuch  as  there  is  less  support  for 
holding  on,  and  also  because  of  the  tendency 
to  drive  them  when  in  service  without  tak- 
ing off  the  caps  so  as  to  enable  the  workman 
to  hold  on  to  the  bolt. 

Designers  have  been  trying  to  reduce  fail- 
ures by  increasing  the  length  of  the  bolts 
and    by    decreasing   their   diameter.     There 

♦Abstract  of  a  paper  by  H.  V.  Wille,  read  at  the 
Atlantic  City  meeting  of  tlie  American  Society  for 
Testing  Materials. 


The  Hancock  (Type  E)    Inspirator. 
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are  several  reasons  why  a  %-in.  bolt  should 
last  longer  than  the  1-in.  bolt,  notwithstand- 
ing the  fact  that  it  has  a  smaller  area.  Stay- 
bolts  are  not  loaded  to  a  definite  fiber  stress 
(in  which  case  the  bolt  of  larger  diameter 
would  be  the  more  serviceable),  but  they  are 
defle.;ted  through  a  given  angle,  and  the 
amount  to  which  they  are  deflected  cannot 
be  altered  by  any  increase  in  strength  or  in 
diameter.  Inasmuch  as  the  angle  through 
which  the  axis  of  the  bolt  is  bent  is  inde- 
pendent of  the  diameter  of  the  bolt,  the  outer 
fiber  oC  the  smaller  bolts  and  a  craclt  will 
thus  start  sooner  in  the  1-in.  bolt  than  in 
the  %-in.  bolt.  The  time  between  the  start- 
ing of  the  crack  and  the  breakage  of  the 
bolt  will  be  greater  for  bolts  of  large  di- 
ameter than  for  bolts  of  small  diametei. 
However,  the  bolt  which  remains  in  service 
the  shortest  time  after  a  crack  is  started  is 
the  more  desirable  bolt,  for  after  it  is 
cracked,  the  sooner  it  is  removed  the  better. 

A  cable  composed  of  a  large  number  of 
strands  will  bend  and  twist  many  times 
without  breaking,  although  the  tensile 
strength  is  very  much  less  than  the  strength 
of  a  solid  bar  of  the  same  diameter.  The 
nearer  we  approach  to  this  condition  in 
boiler  design  the  less  trouble  we  will  have. 
Boilers  have  been  built  with  bolts  of  %-in. 
diameter,  but  the  bolts  were  spaced  more 
closely  than  is  usually  the  practice. 

Small  bolts  also  have  an  advantage  in 
heading,  for  the  hard  hammering  necessary 
to  head  a  bolt  of  large  diameter  or  of  hard 
iron  is  liable  to  strip  the  thread  of  the  bolt. 
Bolts    of    small    diameter   will    not    require 


-a- 


A  few  railroads  have  recently  specified 
very  high  tensile  strength  for  stay-bolt  iron. 
The  question  arises,  is  the  tensile  test  a 
proper  one  upon  which  to  rate  stay-bolt  iron? 
If  a  member  is  subjected  to  a  direct  ten- 
sional  strain  or  a  definite  load  a  high  tensile 
strength  or  elastic  limit  is  desirable  because 
it  gives  a  high  factor  of  safety.  If,  however, 
a  member  is  subjected  to  a  definite  deflection 
then  the  stiffer  the  iron,  the  greater  the  load 
necessary  to  produce  this  deflection.  In 
other  words,  a  bolt  of  high  tensile  strength 
is  subjected  to  a  higher  fiber  stress  than  a 
soft  bolt  of  low  tensile  strength.  It  is  for 
this  reason  that  steel  gives  excellent  results 
in  axles,  etc.,  which  are  loaded  to  a  definite 
fiber  stress,  but  it  will  not  answer  for  stay- 
bolts  which  are  bent  through  a  given  angle. 
The  manner  in  which  the  iron  is  piled  and 
loUed  plays  a  far  more  important  part  in  the 
life  of  the  bolt  than  the  tensile  strength, 
and  after  many  experiments,  those  who  have 
given  the  subject  thought  have  decided  upon 
a  fagotted  bar-piled  iron.  The  central  core 
is  composed  of  a  number  of  bars,  approach- 
ing in  appearance  a  bundle  of  wires.  This 
core  is  enclosed  by  an  outside  sheath  of 
metal  with  circular  fibers.  This  insures  a 
good  thread  and  prevents  the  bolt  being 
strained  in  a  direction  at  right  angles  to  the 
fibers.  K  soft  ductile  iron  piled  in  this  way 
undoubtedly  gives  better  results  than  a  hard 
iron  of  high  tensile  strength  piled  in  the 
usual  slab  form.  Stay-bolt  iron  made  in  this 
manner  may  be  strained  by  bending  in  a  di- 
rection at  right  angles  to  the  fibers,  and  it 
would  then  have  a  very  low  life. 


were  made  with  make  shift  apparatus.  The 
results  varied  widely  largely  because  of  the' 
different  methods  of  holding  the  bolt,  and 
because  the  bolts  were  vibrated  in  one  plane. 
Very  good  results  would  be  obtained  if  the 
bolt  was  vibrated  in  a  plane  parallel  to  the' 
direction  of  piling,  while  very  poor  results' 
would  follow  if  it  were  vibrated  at  i-ight 
angles  thereto.  A  machine  has  been  de- 
signed to  record  the  number  of  vibrations  of 
a  given  amplitude  which  a  test-bar  will  with- 
stand. It  is  especially  adapted  to  the  re- 
quirements of  stay-bolt  testing,  and  will 
hold  stay-bolts  from  3  in.  to  8  in.  long.  The 
upper  end  is  held  rigidly  while  the  lower  end 
is  given  a  circular  vibratory  motion,  which 
can  be  adjusted  from  zero  to  a  circle  of  %- 
in.  in  diameter. 


New    Boiler   Tube. 


The  accompanying  illustration  shows  the 
Whitney  corrugated  boiler  tube.  The  mak- 
ers of  this  tube  claim  greater  heating  sur- 
face and  a  longer  life  than  that  of  the  ordi- 
nary straight  tube;  also  freedom  from  live 
sparks  and  leaky  ends.  The  hot  gases  are 
retained  longer  with  this  tube  than  with  the 
straight  tube  on  account  of  the  rotating  mo- 
tion induced  by  the  spiral  form  of  the  tube. 
The  tube  is  naturally  elastic,  due  to  its 
spiral  form,  which  relieves  the  strain  on  the 
flue  sheets  and  prevents  leakage  at  the  flue 
ends.  Tests  made  show  that  it  will  stretch 
%  of  an  inch  in  16  ft.  before  the  elastic 
limit  is  exceeded.     The  fire-box  end  of  the 


Fire  Box  End 


The   Whitney  Spirally   Corrugated    Boiler  Tube. 

heavy  hammering  and  will  therefore  prob-  This  subject  has  been  thoroughly  demon-  tube  is  drawn  out  for  a  distance  of  8   in., 

ably    give    less   trouble    from    leakage   than  atrated  by  making  vibratory  tests  of  vari-  and  is  made  one  to  114  gages  heavier  than 

bolts  of   large  diameter.     Furthermore,   the  ous  makes  of  stay-bolt  iron,  and  the  results  the  body  of  the  tube.     This  prolongs  the  life 

head  of  the  bolt  of  small  diameter  would  not  obtained  in  the  vibratory  machine  have  been  of  the  tube,  inasmuch  as  the  fire-box  end  of 

be  heated  to  as  high  a  temperature  as  the  confirmed  by  practice.     The  writer's  atten-  a  tube  is  subjected  to  much  severe  service, 

bolt  of   large  diameter,   because   it  is   more  tion  has  recently  been  directed  to  a  marked  The  fire-box   end  of  the  tube  is  smaller  in 

readily   cooled   by   the   water,  and   hence   it  difference   in   the   life   of  stay-bolts  on   two  diameter  than  the  other  end.    This  increases 

would  not  expand  as  much.   When  the  metal  groups  of  engines  of  precisely  the  same  de-  the  circulation  around  the  fire-box  flue  sheet. 

in  the  bolt  expands  it  enlarges  the  hole  in  -  sign  and  in  operation  on  the  same  division.  These  tubes  have  been  tried  for  five  years  on 

the  sheet  and  puts  a  permanent  set  in  the  Upon  investigation  it  was  found  that  a  very  a  number  of  roads  and  they  have  given  sat- 

sheet  and  thus  causes  leakage.    Another  ad-  high-priced    special    brand    of    high    tensile  isfaction.     They  are  made  by  the  New  Jer- 

vantage  in  the  use  of  bolts  of  small  diameter  strength  stay-bolt  iron  was  used  in  the  en-  sey  Tube  Company,  Newark,  N.  J. 

is   that    they   can    be    replaced    many    times  gines  which  gave  trouble,  while  a  good  grade                           

without    greatly    increasing    the    diameter,  of  well  piled  soft  and  ductile  iron  was  used 

The   life   of  the  fire-box   would   thus   be   in-  in  the  engines  which  were  giving  good  ser-  'deal    Car   Servipe    (Demurrage)    Report.* 

creased.     The  future  will  probably   see  the  vice.     The  requirements  specified  by  a  num-                                         

more  general  use  of  %-in.  bolts  with  closer  ber  of  roads  in  this  country,  follow:  Notwithstanding  the  fifteen  years'  experi- 

spacing.     The   present   practice  of  using   a  Tensile       Elongation,  ^^^^'  t\i^rQ  is  still  a  great  deal  of  diversity 

%-in.  bolt  is  a  compromise  between  the  most  Road,                                  strength.      '  per  cent.'  in  the  office  methods  and  accounting  of  the 

advanced    and    most    conservative    practice.  B,*^f'/mo°p  ^^hlo"^'  ''''  "^"^^ '  li'ooo          of  1°  i  S:  Car  Service  Associations.     In  no  respect  is 

An  analysis  of  the  stress  in  stay-bolts  shows  Chesapeake'' &  Ohio! .'.' i!!! .'  48^000          25  in  2  in!  this  greater,  perhaps,  than  in  the  form  of 

that  the  extent  to  which  the  bolt  is  strained  chi'ca"f  ^Bin-iin^ton"  &  q''"'  lo'ooo          IsiSliS'  agents'  daily  car  reports.    Some  require  cars 

increases    in    direct    proportion    to    the    di-     i.ehigh 'vaiier  .° ! ! .'  soiooo          .30ip4  1n.  to  be  reported  upon  arrival  and  repeated,  as 

ameter  and  decreases  as  the  square  of  the     MlxloanV^.ntra'i  48,000          IliSlin.'  ^^"""^  subsequent  movement  occurs,  until  the 

distance  between  the  sheets.  Assuming  as  New  York  rentiai. .'.'.'.'.'.'. '.  48'.ooo  28  in  8  in.  car  is  released.  Others  require  cars  to  be 
a  basis  a  stay-bolt  1  in.  in  diameter  and  de-  ^°n''^"syiv*nia''^^''''° .'  ts.'ooo  2.5  in  8  in:  reported  upon  arrival  and  not  again  until  re- 
flected .03  in.  and  a  distance  between  sheets  Philadeltihin  &' Reading! .. .  4i>!ooo  4.Hn  2  in.  leased.  Still  Others  (and  the  great  ma- 
of  6  in.,  we  find  that  the  bolt  has  a  fiber  %f^^^^i  ^  ^^^  V::::::.:  .tj'noo  28  In  s  In.  ^0"*^)  ^o  not  have  any  report  made  of  the 
stress  of  35,000  lbs.  per  sq.  in.  If  the  di-  Haniman "associated' lines. .  .■.i.'ooo  28  in  8  in.  car  until  it  is  released,  when  the  whole  rec- 
ameter  is  reduced  to  %  in.  the  stay-bolt  is  It  is  almost  universal  practice  to  specify  ord  is  shown.  Some  managers  have  a  report 
strained  to  but  26,250  lbs.  By  decreasing  the  48,000  lbs.  tensile  strength,  it  being  gener-  of  all  cars  on  hand  once  a  week,  some  a  re- 
distance  between  the  sheets  to  5  in.  the  bolts  ally  realized  that  an  iron  is  thus  secured  port  of  all  cars  when  they  have  been  on  hand 
are  strained  to  50,400  lbs.  for  the  1-in.  bolt,  which  is  strong,  which  will  take  a  good  head  six  days,  and  others  (the  great  majority)  get 
and  37,700  lbs.  for  the  %-in.  bolt.  These  re-  without  hammering  enough  to  strip  the  no  report,  as  stated  before,  until  cars  are 
suits   show  very  clearly  the  cause  of  stay-  thread,  and  which  will  withstand  the  alter-  released. 

bolt  breakage  and  what  should  be  done  in  nate  bending.  The  thing  most  needed  is  au  agent's  daily 

order  to  reduce  the  trouble  to  a  minimum,  A  stay-bolt  should  be  tested  in  a  manner  car  report,  to  include  all  cars  on  hand  each 

namely   make   the   water   space   as   wide  as  similar  to  which   it  is  strained   in   service. 

possible,  and  use  a  small  bolt  with  a  closer  Some  years  ago  this  matter  was  thoroughly  ca^Se^r^ice  Manag'^^.  a^S^'laX* ^-^1^'^^^^^^^^ 

space  if  necessary.  agitated,  and  a  large  number  of  experiments  by  a.  l.  Gmdnpi-,  of  Haitimoip. 
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day,  and  show  the  location  of  cars  at  the 
time  the  report  is  made;  whether  or  not 
placed  for  unloading,  and  whether  the  delay 
is  on  the  part  of  the  railroad  or  consignee, 
and  how  much  belongs  to  each.  It  is  gener- 
ally conceded  that  such  a  report  is  highly 
desirable;  but  it  has  not  been  adopted  be- 
cause of  the  objection  raised  by  agents  to 
the  amount  of  labor  involved  in  its  prepara- 
tion under  the  present  system  of  entering 
all  arrivals  in  the  car  service  record  book 
in- date  order.  This  objection  can  be  over- 
come by  abandoning  the  car  service  record 
book,  and  using  as  a  substitute  one  carbon 
copy  of  the  previous  days'  report,  as  de- 
scribed further  on. 

It  should  be  remembered  that  upon  arrival 
each  car  is  entered  in  the  book  on  the  date 
it  reaches  destination.  Then  when  the  car 
reaches  delivery  track  the  original  entry  in 
the  record  book  must  be  located,  and  the 
date  and  hour  of  placing  the  car  entered  in 
the  proper  column:  and  again  when  the  car 
is  released  must  this  original  entry  in  the 
book  be  found  and  date  and  hour  of  unload- 
ing entered.  A  third  search  in  the  book 
and  entry  in  the  "Ordered"  column  must  be 
made  for  all  cars  that  are  held  on  arrival 
awaiting  disposition  of  shipper  or  consignee. 
To  prepare  his  daily  report  the  agent  must 
take  the  entries  of  cars  released  during  the 
preceding  24  hours  from  the  record  book, 
turning  the  pages  from  entry  of  the  oldest 
car  released,  until  he  has  gone  through  the 
book  to  the  latest  arrivals,  which  involves 
the  expenditure  of  more  time  in  locating  in 
the  book  the  cars  to  be  reported  than  in  the 
actual  making  of  the  report. 

In  starting  the  new  system  the  agent 
should  make  a  complete  inventory  of  all 
cars  on  hand  at  6  p.  m.  on  a  given  date.  These 
cars  should  be  entered  on  the  daily  report 
form  in  order  of  arrival,  and  complete  data 
should  be  shown  for  every  car  in  each  col- 
umn of  the  report,  if  released  at  that  time; 
or,  if  not  yet  released,  but  in  position  for 
unloading,  the  entry  will  stop  at  "Placed" 
column;  and  if  not  yet  placed,  the  entry 
will  so  state  and  in  proper  column  will  be 
shown  "why  not  placed."  This  report  should 
be  made  in  duplicate,  with  indelible  pencil, 
with  the  aid  of  carbon  paper  (two  or  more 
carbon  copies  may  be  made  at  the  same 
writing,  to  be  used  as  suggested  below). 

■The  carbon  or  duplicate  copy  of  the  pre- 
ceding day's  report  becomes  the  basis  for 
report  of  the  next  day.  All  changes  of  po- 
sition of  cars  not  yet  unloaded,  and  the 
time  of  release  of  any  that  have  bean  un- 
loaded, should  be  noted  on  this  carbon  copy 
(instead  of  making  entries  in  the  book,  as  at 
present);  thus  when  these  changes  have 
been  noted,  all  that  is  necessary  is  to  copy 
the  amended  form  on  a  fresh  sheet,  and, 
after  all  entries  have  been  taken  from  the 
old  sheet,  to  ent«r  the  current  day's  arri- 
vals, omitting,  of  course,  all  cars  reported 
as  released  the  preceding  day. 

The  advantages  of  this  system  are: 
First — The  agent  may  have  for  his  own 
information  a  complete  inventory  of  all  cars 
on  hand,  revised  every  24  hours,  and  this 
without  any  cost  in  labor.  Some  stations 
may  have  such  an  inventory  now,  but  if  so, 
the  labor  of  preparing  it  is  in  addition  to 
that  of  making  the  car  service  reports.  Were 
such  an  inventory  made  daily  for  the  a^eit. 
he  would  have  before  him  a  record  of  each 
and  every  car  on  hand  every  day,  and  steps 
could  be  taken  to  hurry  the  placing  or  un- 
loading, by  calling  attention  of  yardmaster 
to  cars  not  planed;  of  Superintendent  or 
Freight  Claim  Agent  to  cars  on  hand  un 
claimed  or  refused,  and  b>  duplicate  notices 
(or  telephone)  to  consignee  of  cars  which  in 
the  judgment  of  the  agent  were  being  un- 
duly delayed. 

Second — That  a  second  carbon  copy  may 


be  made,  without  any  cost  in  labor,  and 
sent  each  day  to  the  Division  Superintend- 
ent for  his  information.  From  this  copy  he 
may  know  what  cars  are  at  each  station  on 
his  division  and  whether  in  position  and  un- 
der charge  for  detention  or  not.  Such  a  re- 
port would  be  a  valuable  addition  to  the  in- 
formation already  received  by  Superintend- 
ents and  would  enable  them  to  reduce  the 
delay  to  cars  on  their  division,  particularly 
delay  in  placing  for  delivery. 

Third — Such  a  method  of  reporting  cars 
would  assist  inspectors  in  checking  stations. 
Instead  of  comparing  their  list  of  cars  noted 
on  tracks  they  would  refer  to  carbon  copy  of 
preceding  day's  business  (amended  as 
above),  which  is  in  more  compact  form. 
To  illustrate:  At  one  of  our  largest  sta- 
tions it  takes  the  inspector  two  days  to  make 
a  round  of  all  the  delivery  tracks  and  sid- 
ings, list  the  cars  he  sees  and  note  the  condi- 
tion of  contents.  To  cheek  this  list  against 
the  agent's  record  book  consumes  three  ad- 
ditional days,  and  then  the  inspector  does 
not  know  that  cars  have  been  reported  as  en- 
tered in  book.  To  determine  this  it  is  neces- 
sary to  check  the  list  in  the  Manager's  office 
against  the  agent's  reports.  If  the  system 
advocated  were  adopted,  but  one  checking 
would  be  necessar}',  and  this  could  all  be 
done  by  the  inspector  in  about  one-sixth  of 
the  time  required  by  the  present  method. 

Fourth — The  Manager  may  receive  each 
day  a  complete  statement,  for  each  station, 
of  all  cars  on  hand ;  and  for  those  not  yet 
released  this  report  will  show  who  they  are 
for,  whether  placed  on  public  or  private 
track  and  if  not  in  position  for  unloading 
whether  the  delay  is  on  the  part  of  the  rail- 
road or  consignee.  The  desirability  of  hav- 
ing this  information  each  day  is  obvious. 
In  fact,  it  may  be  said  that  without  such 
a  statement,  the  manager  is  not  in  position 
to  know  that  the  rules  are  properly  enforced 
by  all  interests  alike. 

Fifth — It  is  believed  that  the  system  pro- 
posed could  be  operated  without  any  addi- 
tional labor  or  expense  in  the  agent's  office, 
and  that  the  work  necessary  to  transfer  cars 
on  hand  to  the  new  sheets  each  day,  is  more 
than  offset  by  the  time  consumed  in  finding 
ears  in  the  record  book  for  final  entries  and 
transfer  to  report.  Instead  of  having  cars 
on  hand  scattered  over  50  or  100  pages  of  a 
record  book,  they  would  be  confined  to  from 
6  to  10  sheets  even  at  the  largest  stations; 
and  at  most  stations  to  a  single  sheet. 

A  prominent  transportation  official  recent- 
ly said  that,  "Now,  more  than  formerly,  offi- 
cials in  charge  of  operation  are  keeping  in 
close  touch  with  cars  and  car  movements, 
as  their  handling  is  the  most  important  fac- 
tor in  transportation."  This  doubtless  has 
reference  more  particularly  to  the  movement 
and  handling  of  cars  in  transit,  but  I  have 
yet  to  hear  of  any  detailerl  system  of  lo- 
cating and  cheeking  delay  to  cars  standing 
under  load  at  stations  and  terminals.  The 
Car  Service  Association  is  usually  only  fur- 
nished with  sufficient  force  to  partially  check 
the  more  important  stations,  and  the  Man- 
ager can  (and  doubtless  most  managers  do) 
report  a  considerable  number  of  the  more  ag- 
gravated cases  of  delay  and  inattention  to 
the  proper  officer  of  the  road  interested; 
whereas,  by  the  system  herein  proposed  the 
Superintendent  is  furnished  a  report  of  every 
car  under  load  at  each  station  day  after  day, 
while  the  delay  is  occurring,  and  when  the 
trouble  can  be  noted  and  corrected.  It  has 
been  truly  said  that  "no  system,  however 
perfect,  will  run  itself,  and  that  the  ablest 
and  most  trustworthy  employee  will  perform 
letter  service  if  his  work  is  carefully  and 
regularly  checked." 

The  latest  word  from  high  official  quar- 
ters seems  to  be  to  the  effect  that  the  Car 
Service  Associations  should  not  be  satisfied 


with  getting  cars  released  within  the  free 
time,  but  that  their  aim  should  be  to  secure 
their  release  as  much  inside  of  the  limit  as 
possible.  Of  course,  no  one  should  be  satis- 
fled  with  anything  short  of  the  very  best,  but 
it  should  not  be  overlooked  in  this  connec- 
tion that  consignees  have  been  releasing  their 
cars  with  an  average  of  about  one  day  and 
a  quarter,  and  we  hardly  think  this  record 
can  be  much  improved  under  present  con- 
ditions, although,  with  increased  terminal 
facilities  and  careful  supervision  of  the  de- 
tails of  operation,  there  is  no  doubt  that  the 
detention  to  cars,  both  by  railroad  and  con- 
signee, can   be  still  further   reduced. 


The   Sewall   Automatic   Lock  Coupling. 


The  accompanying  cut  shows  a  pair  of  l^^ 
in.  steam  couplings  of  the  Sewall  type,  with 
automatic  locks,  made  by  the  Consolidated 
Car  Heating  Co.,  Albany,  N.  Y.  These  coup- 
lings are  interchangeable  with  the  smaller 
sizes,  but  where  intended  to  couple  with  li/4 


Sewall   Automatic   Lock  Coupling. 

in.  couplings,  gaskets  are  used  having  a  some- 
what reduced  opening.  The  automatic  lock 
prevents  uncoupling  or  leakage  of  steam 
due  to  the  rigidity  of  1%  in.  hose.  These 
results  are  also  obtained  when  but  one  of 
the  couplers  is  fitted  with  the  locking  de- 
vice. The  locks  do  not  interfere  with  the 
automatic  uncoupling,  in  the  event  of  the 
train  parting.  This  device  is  also  made  in 
the  form  of  a  clamp  lock  which  can  be  ap- 
plied to  old  couplings. 


Railroad    Telegraph    Superintendents. 


The  23d  annual  convention  of  the  Associa- 
tion of  Railway  Telegraph  Superintendents 
met  at  Indianapolis,  June  15,  President 
Charles  S.  Rhoads  (C.  C.  C.  &  St.  L.)  in  the 
chair.  Mr.  Rhoads  delivered  a  brief  address 
congratulating  the  Association  on  the  fact 
that  it  was  more  prosperous  than  ever  be- 
fore. Hon.  J.  W.  Holzman,  mayor  of  Indian- 
apolis, welcomed  the  delegates  to  the  city, 
and  Mr.  Charles  Selden,  superintendent  of 
telegraph  of  the  Baltimore  &  Ohio,  re 
sponded.  After  the  transaction  of  some 
routine  business  12  new  members  were  elect- 
ed; also  3  associate  members  and  4  honorary. 

At  the  afternoon  session  there  was  a  pa- 
]jer  on  the  "Telephone  in  Railway  Service," 
l)y  A.  G.  Francis,  of  Chicago,  railroad  agent 
of  the  Chicago  Telephone  Company.  Among 
other  subjects,  Mr.  Francis  discussed  the 
equipment  of  railroad  signal  towers.  The 
(lisctission  on  the  paper  was  participated  in 
by  almost  every  member  present.  It  was 
shown  that  trains  are  moved  successfully 
on  telephonic  train  orders  on  many  rail- 
roads, and  up  to  the  present  time  there  is  no 
record  of  an  accident  traceable  to  the  use  of 
the  telephones.  The  subject  of  the  paper 
was  referred  to  a  committee  with  instruc- 
tions to  bring  it  before  the  American  Rail- 
way Association,  looking  to  action  permit- 
ting the  movement  of  trains  on  telephonic 
orders.  The  committee  appointed  for  this 
purpose  consists  of  Messrs.  Charles  Selden. 
Baltimore;  E.  P.  Griffith,  New  York,  and  J. 
H.  .lacoby,  South  Bethlehem.  Pa. 

The  next  paper  was  by  F.  G.  Sherman,  of 
the  Central  of  New  .lersey,  on  "The  Eco- 
nomic 1,'se  of  the  Commercial  Telegraph  by 
Holders  of  Telegraph  Franks  Issued  on  Ac- 
count of  a  Railroad  Contract."     This  paper 
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also  was  discussed  at  great  length,  and  many 
abuses  of  the  articles  of  contract  were  told 
of.  ' 

At  the  evening  session  the  members  lis- 
tened to  a  paper  by  J.  B.  Taltavall,  on  "The 
Telegraph  Operator  in  the  Railroad  Serv- 
ice," which  was  given  in  the  Railroad  Ga- 
zette last  week.  The  discussion  that  fol 
lowed  showed  that  the  working  of  the  tele- 
graph could  be  improved  without  increasing 
expense,  and  many  superintendents  of  tele- 
graph told  how  their  respective  roads  had 
improved  the  worth  of  the  individual  oper- 
ator. 

Mr.  William  Kline,  of  Toledo,  O.  (L.  S.  & 
M.  S.),  explained  a  local  telephone  system 
operated  by  nine  railroads  in  Toledo  to  fa- 
cilitate the  exchange  of  business  between  the 
different  companies.  He  said  that  since  its 
establishment  the  movement  of  traffic  had 
been  greatly  expedited.  Mr.  Griffith  (Erie), 
chairman  of  the  Committee  on  Composite 
Circuits,  read  a  report  on  the  subject  which 
named  the  railroads  in  the  United  States  at 
piesent  using  composite  circuits,  and  also 
the  results  attained  in  each  case.  The  dis- 
cussion was  taken  up  by  Messrs.  Jacoby 
(L.  v.),  Rhoads  (C.  C.  C.  &  St.  L.),  Selden 
(B.  &  O.),  Van  Etten  (C.  &  E.  1.),  Millington 
(Michigan  Central),  Hope    (Chicago,  St.  P., 


tral),  Milwaukee,  Wis.,  was  re-elected  secre- 
tary-treasurer. 

The  entertainments  provided  for  the  mem- 
bers included  trolley  rides  around  the  city, 
an  excursion  on  the  Belt  Line  railroad  din- 
ner at  the  Columbia  Club,  and  a  trip  to  St. 
Louis,  over  the  "Big  Four." 

EXHIBITS. 

•J.  II.  Bunnell  Company,  New  York. — A  full  line 
of  telegi-aph  apparatus,  including  the  Leech  com- 
bination lesonatoi-  and  stand,  the  Ghegan  auto- 
matic repeater,  a  new  type  of  star  zinc  and  hanger 
and  a   new   straight-line   tapping  clamp. 

('.  I*.  Clienault.  of  Frankfort,  Kv. — Sound  mag- 
nifier for  relays,  the  invention  of  Mat  Hacker,  of 
Irvine    Ky. 

An  Adams-Kandall  composite  circuit  set  was 
shown  in  full  operation  :  the  object  of  this  device 
is  to  increase  the  initial  energy  of  telephone  cur- 
rents to  suit  conditions. 

C.  K.  Jones,  Quincy.  III. — Automatic  telegraph 
circuit  protector  and  signaling"  machine.  This  ap- 
paratus was  described  in  the  Jldilroail  Gazette  of 
July  ;!.   IDO.!,   p.   4!)!).  and  Mar.  4.  1!)04.  p.   l.'j.S. 

Safety  Insulated  Wire  and  Cable  Company.  New 
York. —  Insulated  wire. 

G.  .M.  Dodge,  Valparaiso,  Ind. — Automatic  tele- 
graph sender,  a  device  which  transmits  Horse  char- 
acters for  learners. 


The  Summers  Gravity   Dump  Car. 


The  illustrations  herewith  show  a  gravity 
dump  car  invented  by  Mr.  E.  W.  Summers, 
Pittsburg,  Pa.  The  design  is  not  a  convert- 
ible car,  but  the  load  can  be  dumped  either 


The  Summers  Gravity  Dump  Car. 


M.  &  O.),  Weidman  (Pere  Marquette). 
Ryder  (C.  B.  &  Q.),  Parsons  (1.  C.)  and 
others.  This  discussion  was  kept  up  till 
10:30  p.  m. 

On  the  second  day  Mr.  M.  J.  O'Leary,  of 
New  York,  secretary  of  the  Telegraphers' 
Mutual  Benefit  Association,  was  given  an 
opportunity  to  explain  the  good  work  accom- 
plished by  that  organization  in  the  inter- 
ests of  the  telegraph  profession.  Many  oi 
those  present  were  members,  and  assurances 
of  hearty  cooperation  were  given. 

Papers  were  read  on  the  "Typewriter  in 
the  Telegraph  Service,"  by  L.  S.  Wells  (Long 
Island),  and  on  "Recent  Improvements  iu 
Wireless  Telegraphy,"  by  William  Maver, 
,Ir.  Mr.  Rhoads,  chairman  of  the  Committee 
on  Cipher  Code,  reported  that  the  American 
Railway  Association  had  ordered  printed  an 
elaborate  cipher  code  that  could  be  utilized 
in  the  transaction  of  business  by  all  depart- 
ments of  railroad  service. 

Chattanooga.  Tenn..  was  selected  as  the 
place  of  meeting  next  year,  the  date  being 
fixed  for  May  17.  H.  C.  Hope  (C,  St.  P.,  M. 
&  O.),  St.  Paul,  Minn.,  was  elected  presi- 
dent, and  E.  E.  Torrey  (Mobile  &  Ohio) ,  vice- 
president;  and  P.  W.  Drew   (Wisconsin  Cen- 


betwrea  the  rails  or  on  both  sides  of  the 
track.  The  operator  discharges  the  load  and 
closes  the  door  from  the  operating  platform 
at  the  end  of  the  car  without  stopping  the 
train.  The  doors  do  not  extend  beyond  the 
clearance  limits,  and  all  material  is  dis- 
charged clear  of  the  track.  The  floor  of  the 
car  from  truck  to  truck  is  formed  by  a  single 
pair  of  doors,  which  form  a  V-shaped  bot- 
tom. These  doors  are  hingei  on  both  edges 
so  that  they  serve  as  a  floor  in  the  car  and 
as  a  chute  bottom  for  conveying  the  load 
iu  either  direction.  Any  material  that  can 
be  handled  with  a  steam  shovel  will  pass 
through  the  door  openings  at  either  side  of 
car  or  in  the  center,  the  large  openings  per- 
mitting a  quick  discharge  of  the  load.  The 
doors  are  controlled  and  lowered  by  means 
of  worm  gearing,  which  enables  the  opera- 
tor to  distribute  ballasting  material  in  the 
quantity  desired,  the  doors  standing  in  any 
intermediate  position  between  closed  and 
full  open.  The  sides  of  the  car  are  deep 
and  a  large  top  flange  area  is  provided  to 
take  care  of  the  compression  due  to  a  verti- 
cal load.  The  lower  part  of  the  sides  is 
heavy  box  section  and  the  cross  beams  are 
deep.     Each  door  is  supported  on  four  %  in. 


coil  chains.  The  chains  and  shafting  are 
protected  from  the  lading  by  the  double  web 
floor-beams,  the  doors  only  being  exposed. 
The  car  has  a  capacity  of  100,000  lbs.  and  a 
cubic  capacity  of  40  sq.  yds.  A  number  of 
these  cars  are  being  built  by  the  Pressed 
Steel  Car  Company. 


Demurrage     Managers'    Convention. 


The  sixteenth  annual  meeting  of  the  Na- 
tional Association  of  Car  Service  Managers 
was  held  at  Niagara  Falls,  June  16  and  17, 
the  president,  J.  C.  Loomis,  of  Louisville, 
Ky.,  in  the  chair.  There  was  a  large  atten- 
dance, representing  nearly  all  of  the  40  Car 
Service  Associations  of  the  country.  After 
roll  call,  the  meeting  was  addressed  by  Mr. 
C.  Peter  Clark,  Vice-President  and  General 
Manager  of  the  Buffalo  &  Susquehanna,  and 
a  member  of  the  Car  Service  Committee  of 
the  American  Railway  Association.  Mr. 
Clark  spoke  on  car  service  matters  in  gen- 
eral, and  referred  particularly  to  the  diffi- 
culties encountered  in  distinguishing  be- 
tween a  railroad  proper  and  an  industrial 
railroad. 

The  President's  address  contained  some 
recommendations  relative  to  uniform  re- 
ports and  statements  to  auditors,  and  after 
discussion  it  was  resolved  that  a  standing 
comuiittee  be  appointed  to  consider  the 
whole  subject  of  office  methods  and  account- 
ing, and  report  at  the  next  meeting.  The 
committee  on  demurrage  clause  in  bills  of 
lading  reported  progress.  No  definite  com- 
munication has  been  received  from  the  Car 
Service  Committee  of  the  American  Railway 
Association,  to  which  this  matter  was  re- 
ferred. 

The  committee  on  uniform  rules  reported 
a  set  of  Car  Service  Rules,  which  could  be 
recommended  as  rules  for  universal  adop- 
tion by  Car  Service  Associations  wherever 
the  local  conditions  were  such  that  they 
could  be  applied,  and  these  rules  as  reported 
by  the  committee  were  adopted  by  the  As- 
sociation. The  motion  to  refer  this  set  of 
rules  to  the  American  Railway  Association 
was  defeated,  it  being  the  sense  of  the  ma- 
jority of  the  members  present  that  owing 
to  legislation  in  various  states,  and  the  pro- 
mulgation of  car  service  rules  by  railroad 
commissions,  it  would  be  impracticable  at 
this  time  to  recommend  a  uniform  set  of 
rules  that  could  be  adopted  or  carried  out 
in  all  sections. 

The  much  mooted  error  rule  (each  rail- 
road company  shall  pay  car  service  accru- 
ing by  reason  of  its  errors)  was  withdrawn 
by  the  committee,  but  it  was  subjected  to 
considerable  discussion;  and  a  resolution 
was  passed  to  appoint  a  committee  of  three 
to  refer  this  question  to  the  Car  Service 
Committee  of  the  American  Railway  Asso- 
ciation. This  committee  consists  of  W.  M. 
Prall,  J.  C.  Haskell  and  A.  G.  Thomason. 

A  paper  was  read  by  Mr.  W.  M.  Prall,  Com- 
missioner of  the  Pittsburg  Gar  Service  As- 
sociation, entitled  "Per-diem:  as  applied  by 
Car  Service  Associations  in  their  Industrial 
Rule."  The  discussion  elicited  by  this  paper 
was  to  the  effect  that  in  the  minds  of  the 
members,  car  service  and  per  diem  are  essen- 
tially different  in  principle,  and  intended  to 
serve  different  purposes,  and  should  be  kept 
separate  in  their  application:  and  it  was 
Resolved,  That  the  tendency  which  has  be- 
come manifest  in  some  quarters  to  substi- 
tute per-diem  for  car  service  is  fraught  with 
danger  to  the  integrity  of  car  service  rules, 
and  should  be  resisted  with  all  our  power 
whenever  and  wherever  it  occurs. 

Mr.  Gardner,  of  Baltimore,  read  a  paper 
entitled  "An  Ideal  Car  Service  Report." 
which  will  be  found  in  another  column. 
There  was  no  discussion  of  this  paper,  the 
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members  desiring  to  see  it  in  print,  and  to 
give  it  careful  study  and  consideration  at 
home  before  expressing  an  opinion  upon  it. 
Ashley  J.  Elliott,  Manager  of  the  Illinois 
&  Iowa  Car  Service  Association,  Peoria,  111., 
was  elected  President  for  the  ensuing  year, 
and  Charles  B.  Peck,  Manager  of  the  Texas 
Car  Service  Association,  Vice-President.  A 
G.  Thomason.  Scranton  Pa.,  was  re-elected 
Secretary  and  Treasurer.  Washington,  D. 
C,  was  selected  as  the  place  for  the  next 
annual  meeting,  which  is  to  be  held  some 
time  between  May  3  and  15,  1905. 


Improvements  in    Roundhouse   Design. 


Roundhouse  design,  although  considerably 
advanced  in  recent  years,  is  still  lacking 
in  a  number  of  respects,  one  of  which  is  a 
satisfactory  solution  of  the  smoke-jack  prob- 
lem. The  old  fixed  jack,  requiring  the  loco- 
motive to  be  set  exactly  on  a  particular  spot 
to  bring  its  stack  directly  under  the  center 
of  the  jack,  was  improved  by  schemes  per- 
mitting more  flexibility,  such  as  swinging 
jacks,  elongated  hoods,  etc.  The  accompany- 
ing engraving  shows  a  more  flexible  arrange- 
ment than  any  heretofore  devised.  It  con- 
sists essentially  of  a  monitor  having  the  sec- 


Movable  Roundhouse  Monitor. 

tion  of  roof  over  the  pit  lengthened  and 
made  movable.  This  section  contains  the 
jack,  which  may  therefore  have  a  range  of 
movement  parallel  to  the  engine  pit  of  al- 
most any  desired  amount,  but  which  in  prac- 
tice is  made  from  4  ft.  to  12  ft.  The  mov- 
ahle  section  has  secured  to  its  under  side 
two  inverted  T  rails,  weighing,  ordinarily, 
30  lbs.  to  the  yard,  which  run  on  four 
sheaves  in  the  top  of  the  monitor  frame. 
Movement  may  be  accomplished  either  by 
means  of  a  lever  extending  downward  to 
within  reach  of  the  floor,  or  by  chains  pass- 
ing over  pulleys  to  a  drum  on  the  side  of 
the  wall.  This  arrangement  not  only  avoids 
the  need  of  "spotting"  the  locomotive  under 
the  jack,  either  when  first  entering  the  house 
or  when  wanting  to  get  up  steam,  but  also 
permits  movement  back  and  forth  as  may  be 
required  in  connection  with  repairs  made  on 
the  locomotive  while  hot. 

The  illustration  also  shows  a  traveling 
crane.  While  the  nee.]  |and  desirability  of 
cranes  in  roundhouses  has  come  to  be  thor- 
oughly appreciated,  their  use  has  generally 
been  regarded  as  impractical  because  of  con- 
flict with  the  smoke-jacks.  This  design  in- 
geniously  overcomes   the    difficulty   by    pro- 


viding a  multi-telescoping  jack,  operated  by 
chains  from  a  graduated  drum  affixed  to  the 
wall  of  the  house.  To  prevent  damage  to 
the  jacks  through  carelessness  or  accident, 
an  interlocking  device  is  provided  which  pre- 
■\ents  the  crane  from  moving  up  to  a  jack 
that  is  down,  or  the  jack  from  being  low- 
ered if  the  crane  is  in  the  way. 

The  movable  jacks  may  be  applied  to  any 
roundhouse  having  a  monitor,  or  on  the  roof 
of  which  a  monitor  or  supporting  frame- 
work for  the  movable  roof  can  be  built. 
The  adoption  of  the  traveling  crane  is,  of 
course,  dependent  on  the  roof  construction 
of  the  roundhouse.  The  scheme  was  devised 
and  the  appliances  made  by  Paul  Dickinson, 

Chicago. 

I 


Lecture   on   Train   Order    Forms.* 


The  theory  upon  which  the  Standard  Code 
rules  is  based  is  that  the  same  order  which 
lakes  away  precedence  from  a  superior  train, 
also,  and  at  the  same  time,  confers  right 
upon  inferior  trains. 

Orders  not  in  proper  form  or  so  worded 
that  they  are  ambiguous,  or  which  admit 
of  different  interpretations,  must  not  be  ac- 
cepted, unless  with  the  understanding  that 
they  are  to  be  treated  only  as  holding  orders 
until  proper  orders  are  issued  in  their  stead. 

The  word  "meet"  has  but  one  simple  mean- 
ing. Trains  ordered  to  meet  must  go  to  the 
place  of  meeting,  but  not  beyond,  and  must 
without  fail  wait  at  such  place  for  the  trains 
which  they  are  instructed  to  meet,  even 
though  it  be  at  the  end  of  single  track 
and  the  entrance  to  double  track. 

Trains  must  be  positively  identified;  and 
each  engineman,  fireman,  conductor  and 
brakeman  should  assist  in  the  identification 
of  their  train  by  giving  its  number  to  trains 
interested.  The  despatcher  must,  when  nec- 
essary, add  engine  numbers;  this  is  a  good 
means  of  identification,  unless  there  are  du- 
plicate numbers.  Extras  identify  themselves 
when  their  engines  can  be  seen.  It  must  not 
be  assumed  that  because  there  is  a  train  on 
a  siding,  the  engine  of  which  is  displaying 
a  certain  kind  of  signals,  it  is  the  train  that 
is  to  be  met  or  waited  for;  the  true  fact 
must  be  known.  If  in  doubt  about  an  ap- 
proaching train,  stop  it. 

Identification  must  sometimes  be  estab- 
lished by  circumstantial  evidence.  If  a  reg- 
ular train  were  waiting  only  for  No.  1  and 
a  passenger  train  looking  like  it  passes  on 
its  time,  displaying  markers,  and  without 
green  signals  on  the  front  of  the  engine,  it 
may  be  concluded  to  be  No.  1.  If  it  were 
a  passenger  extra,  white  signals  would  be 
displayed  on  the  front  of  the  engine  and, 
ordinarily,  a  meeting  point  would  have  been 
fixed  with  such  extra,  or  it  would  have  to 
stop  to  ascertain  what  regular  train  it  was 
meeting. 

To  run  freight  trains  as  sections  of  first- 
class  trains,  especially  as  the  first  section, 
is  confusing,  and  should  not  be  done  when 
possible  to  avoid  it;  or,  if  done,  trains  in- 
terested should  be  advised,  or  at  least  those 
likely  to  mistake  the  freight  thus  running  as 
a  first-class  train,  for  some  second-class  train 
which  they  hold  orders  to  meet,  or  to  which 
they  may  be  superior.  Ordinarily,  a  train 
register  is  depended  upon  to  indicate 
whether  trains  which  are  superior  by  right 
or  class  have  arrived.  When  a  train  is  made 
inferior  to  helpers,  work-trains,  water-trains, 
etc.,  which  make  several  trips  duiing  a  day. 
care  should  be  exercised  to  know  that  such 
trains  of  superior  right  are  met  on  the  trip 
on  which  the  order  directs  them  to  be  met. 
Train-registering    tickets     (Form     56,     Ap- 


•From  a  forthoomlnR  book  on  Rights  of  Trains 
on  Single  Track,  by  H.  W.  Forman,  to  be  pub- 
lished  bv   the  Railroad  Gazette. 


pendix)  may  in  such  cases  be  used  to  ad- 
vantage, stating  that  the  extra  has  arrived 
on  the  trip  as  indicated  in  a  certain  num- 
bered order;  and  they  are  also  useful  when 
trains  turn  back  from  points  where  there 
are  no  train  registers. 

The  rules  do  not  require  that  the  direction 
of  extra  trains  be  stated,  except  when  neces- 
sary; but  very  little  is  gained  by  omitting 
the  information  at  any  time,  and  it  would 
be  better  to  habitually  indicate  the  direction 
in  which  they  are  moving  whenever  they  are 
mentioned. 

Briefly  stated,  the  seven  governing  prin- 
ciples relating  to  the  movement  of  trains 
under  train  orders  are: 

First. — Meet  does  not  mean  anything  but 
meet,  even  at  the  end  of  double  track.  A 
train  is  not  met  until  the  markers  arrive, 
and  until  met,  the  waiting  train  may  pass 
the  meeting  point  only  after  receiving  no- 
tice of  the  annulment  of  such  opposing 
train;  or  after  such  train  becomes  12  hours 
late;  or  after  the  order  to  meet  is  annulled; 
or  after  a  new  time-table  takes  effect  while 
waiting,  showing  that  there  is  no  such  op- 
posing train;  or  after  an  order  is  received 
against  such  train,  in  which  the  words,  "in- 
stead of"  appear,  thus  superseding  the  "meet- 
ing" order. 

Second. — Regular  trains, must  be  positive- 
ly identified  by  their  numbers,  except  as- 
previously  explained;  and  extra  trains  bj^ 
their  engine  numbers. 

Third. — Orders  are  in  effect  until  fulfilled, 
superseded  or  annulled.  One  order  does  not 
supersede  another  unless  the  words  "instead 
of"  be  added.  When  an  order  has  been  su- 
perseded it  must  not  again  be  used.  A  part 
of  an  order  may  be  either  superseded  or  an- 
nulled, or  one  order  may  sometimes  qualify 
another.  Operators  must  never  place  on  file 
an  order  addressed  to  a  train. 

Fourth. — Extra  trains  lose  right  when  the 
last-named  station  mentioned  in  their  "run- 
ning orders"  is  reached,  and  they  must  pull 
into  the  siding  at  such  station.  Regular 
trains,  and  their  sections,  receiving  train 
orders  to  run  only  to  an  intermediate  sta- 
tion, lose  their  precedence  upon  their  ar- 
rival at  such  station,  and  they  must  there 
pull  into  the  siding.  Every  order  held  by 
such  extra  or  regular  trains  becomes  void 
upon  their  arrival  at  the  last-named  station 
to  which  they  are  directed  to  run,  and  must 
not  again  be  used.  Orders  held  by  work- 
extras  become  void  when  the  working  order 
expires.  Orders  are  fulfilled  when  trains, 
running  under  them  arrive  at  the  district 
terminal.  Helpers  lose  all  their  authority 
to  run  when  they  detach  themselves  from 
the  train  they  are  helping,  unless  they  hold 
separate  orders;  and  all  orders  held  by  them, 
while  running  as  a  part  of  the  train  which 
they  are  helping,  become  void  when  they 
separate  from  the  train. 

Fifth. — Time-orders  make  trains  inferior 
only  within  the  time-limits  named,  and  the- 
same  orders  confer  right  upon  other  trains 
to  which  such  orders  are  addressed,  while 
within  such  time-limits,  but  not  beyond. 

Sixth. — Trains  may  be  created  at  initial 
stations  by  a  clearance-card  or  by  train  or- 
ders addressed  to  them,  but  at  other  stations 
they  can  only  be  created  by  train-order  and 
not  by  a  message  or  a  clearance-card.  When 
a  schedule  is  given  a  train,  by  clearance-card 
or  otherwise,  it  retains  its  schedule  between 
the  points  designated,  or,  in  the  absence  of 
designation  as  to  limits,  to  the  end  of  its 
run  on  the  district,  unless  such  schedule  is 
taken  away  from  it  by  train  order. 

Seventh. — Orders  not  in  proper  form  and 
which    are   not   clear,   if   accepted,   must  be 
understood  to  have  no  further  effect  than  as 
holding  orders,  in  accordance  with  Rule  106 . 
in  such  cases. 
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THE  MANHATTAN   BRIDGE. 


Elsewhere  in  this  issue  is  shown  a  collec- 
tion of  drawings  to  illustrate  the  principal 
engineering  and  architectural  features  of  the 
new  Manhattan  bridge  which  is  to  span  the 
East  river,  connecting  New  York  and  Brook- 
lyn a  short  distance  above  the  old  Brooklyn 
bridge  and  considerably  below  the  Williams- 
burgh  bridge.  Without  consideration,  for 
the  moment,  of  its  engineering  features,  the 
noteworthy  thing  about  the  Manhattan 
bridge  is  the  very  praiseworthy  effort  which 
has  been  to  make  of  this  great  piece  of  engi- 
neering work  an  imposing  monument.  In 
the  great  cities  of  Europe  it  is  almost 
taken  as  a  matter  of  course  that  beauty 
and  utility  must  exist  together  in  mu- 
nicipal works,  but  here  in  America,  per- 
haps to  a  greater  degree  in  New  York  than 
in  certain  other  parts  of  the  country,  we 
have  always  been  overtaken  by  our  necessi- 
ties. We  have  met  the  demands  of  the 
crowding  population  with  great  promptness 
and  we  have  solved  many  new  problems  as 
fast  as  they  have  arisen,  but  we  have  been 
so  engaged  in  thus  considering  the  funda- 
mental requirements  of  the  growth  in  popu- 
lation that  we  have  perhaps  not  always 
stopped  to  consider  that  our  great  municipal 
works  must  nevertheless  stand  as  monu- 
ments, either  of  beauty  or  of  ugliness, 
for  generations.  The  use  of  steel,  par- 
ticularly of  steel  piers,  in  great  bridges, 
tends  to  violate  the  architectural  prin- 
ciple that  for  beauty's  sake  there  should 
be  seemingly  ample  support  for  what- 
ever is  supported.  The  strength  of  steel 
is  so  great  in  proportion  to  its  section  area 
that  the  eye  gets  a  sense  of  inadequacy  in 
viewing  a  massive  roadway  supported  by 
slender  towers  and  threadlike  cables.  A 
glance  at  the  Manhattan  bridge  drawings 
will  show  how  the  architects,  Messrs.  Car- 
rere  &  Hastings,  have  considered  this  and 
placed  corbels  in  those  places  where  the  eye 
naturally  seeks  to  find  some  buttress  or 
reinforcement  of  the  slender  supports.  By 
the  pains  taken  in  this  and  in  other  matters 
to  treat  the  bridge  as  a  monument  instead  of 
merely  a  trafiBc  necessity,  it  loses  no  beauty 
as  an  engineering  work,  but  gains  the  grace 
and  dignity  which  befit  the  municipal  engi- 
neering works  of  the  greatest  American  city. 


RESPONSIBILITY    FOR    GRADE 
CROSSING    ACCIDENTS. 


It  is  perhaps  unduly  severe  to  say  that 
Governor  Odell,  of  the  State  of  New  York, 
is  guilty  of  murder  in  any  degree  in  the 
killing  of  Frank  B.  Read  at  Van  Cortlandt 
Park  on  June  12;  yet  this  and  other  fre- 
quent grade-crossing  accidents  were  caused 
quite  directly  by  him.  So  high-placed  an 
officer  should  be  presumed  to  have  full 
knowledge  of  the  fatal  results  of  preventing 
the  elimination  of  points  where  highways 
cross  railroad  tracks  at  grade.  The  records 
of  years  of  killing  and  maiming  at  these 
points,  increasing  with  increases  of  speed 
and  density  of  traffic,  were  available  to  him, 
and  during  the  years  of  his  unfeeling  oppo- 


sition to  this  simple  measure  for  saving  life 
they  have  often  been  collected  and  presented 
to  him  in  forms  understandable  by  a  most 
primitive  mind.  Nevertheless,  he  continues 
to  veto  the  moderate  appropriations  needed 
for  the  fulfilment  of  a  most  beneficent  law. 
And  he  kills  people. 

The  Governor's  point  of  view  in  the  mat- 
ter, if  he  has -any,  seems  to  be  that  grade- 
crossing  removal  is  the  sole  concern  of  the 
railroad,  and  that  State  funds  are  needed 
for  other  purposes,  such  as  escorting  per- 
sonally conducted  parties  to  St.  Louis.  But 
the  matter  is  fully  covered  by  law,  which 
takes  into  consideration  the  fact  that  many 
existing  grade  crossings  date  back  through  a 
long  period  of  years  to  the  time  when  the 
establishment  of  communi-cation  was  the  im- 
mediate necessity  and  the  great  congestion 
of  population  about  large  cities  had  scarcely 
begun.  From  the  early  desires  of  the  com- 
monwealth for  means  of  transit  and  the  ab- 
sence of  laws  to  the  contrary,  it  is  fair  to 
say  that  the  State  of  New  York  in  early 
times  assumed  the  responsibility  for  grade 
crossings,  and  it  is  obviously  fair  to  suppose 
that  some  share  at  least  of  this  responsi- 
bility still  remains.  Under  the  present  laws 
if  a  new  railroad  crosses  an  existing  high- 
way, the  expense  of  avoiding  a  grade  crossing 
must  be  borne  entirely  by  the  railroad,  and 
if  a  new  highway  is  built  crossing  an  exist- 
ing railroad  the  expense  is  rightfully  shared 
alike  by  the  municipality  which  demands 
the  highway  and  the  railroad  which  by  its 
location  obstructs  it.  But  where  there  are 
existing  crossings — and  they  are  shockingly 
numerous  in  the  highly  populated  State  of 
New  York — half  the  expense  of  removal  is  to 
be  borne  by  the  railroad  and  the  balance  is 
divided  equally  between  the  municipality 
and  the  State.  The  cost  to  the  railroad  of 
grade-crossing  removal,  therefore,  is  twice 
as  great  as  the  cost  to  the  State;  yet,  at  the 
present  time,  the  railroads  in  New  York  are 
most  anxious  to  prosecute  this  work  with 
zeal,  and  are  provokingly  delayed  by  the 
action  of  the  State's  chief  officer,  and  by  him 
alone. 

The  present  grade-crossing  law  went  into 
effect  in  1897,  prior  to  which  the  only  cross- 
ings eliminated  were  those  changed  volun- 
tarily by  the  railroad  companies,  or  through 
mutual  arrangements  with  the  towns  and 
municipalities.  The  law  now  provides  for 
an  annual  appropriation  by  the  Legislature 
out  of  any  moneys  not  otherwise  appropri- 
ated of  $100,000,  to  pay  the  State's  share  of 
the  expense  of  removing  existing  highway 
crossings  from  grade.  That  is  to  say,  $400,- 
000  a  year  is  all  that  may  be  spent  for  this 
purpose,  after  the  State's  contribution  has 
been  swelled  by  the  share  borne  by  the  rail- 
roads and  the  municipalities,  respectively; 
but,  if  less  than  this  is  spent  during  any 
year,  the  balance,  instead  of  going  to  the 
credit  of  the  account,  becomes  part  of  the 
appropriation  for  the  ensuing  year,  and  does 
not  increase  it.  Last  year  the  Legislature 
appropriated  sums  for  prosecuting  the  elim- 
ination of  grade  crossings  generally  through- 
out the  State,  and  for  two  or  three  particu- 
lar localities.  The  Governor  vetoed  all  of 
these  sums  with  the  sole  exception  of  $75,000 
toward  the  total  estimated  cost  of  the  State's 
appropriation  of  $275,000  for  Schenectady. 

This  year  the  State  Legislature  appro- 
priated the  following  sums: 

(1)   For  general  grade-crossing  work  still 


unexpended  on  sums  appropriated  two  years 
ago,  which,  under  the  law,  has  to  be  re- 
appropriated,  $74,893. 

It  is  to  be  very  much  regretted  that  the 
Governor  vetoed  this  appropriation,  so  that 
work  which  was  started  two  years  ago  in 
good  faith  on  sums  then  appropriated,  has 
either  to  be  discontinued  or  taken  care  of 
from  the  sum  mentioned  below  in  para- 
graph 3. 

(2)  For  general  grade-crossing  work,  not 
to  be  expended  until  next  year  and  several 
years  thereafter,  so  as  to  enable  the  Board 
of  Railroad  Commissioners  to  consider  plans 
and  approve  them  with  the  knowledge  that 
money  was  available  with  which  to  do  the 
work,  $200,000. 

This  amount  was  vetoed  by  the  Governor, 
so  that  the  Railroad  Commissioners  are  un- 
able to  consider  and  approve  plans  for  which 
they  have  not  the  money  in  sight. 

(3)  For  general  grade-crossing  work 
throughout  the  State,  $150,000. 

Out  of  this  sum  must  come  the  $74,893 
that  remains  unspent  from  the  appropriation 
of  two  years  ago,  since  the  re-appropriation 
was  vetoed  by  the  Governor;  and  it  must 
also  provide  for  the  further  sum  of  about 
$25,000  for  the  expenditure  of  which  the 
Railroad  Commissioners  are  committed  by 
previous  action;  so  that  there  now  remains 
available  not  over  about  $50,000  to  be  ap- 
plied on  work  to  be  approved  by  the  Rail- 
road Commissioners,  and  this  work  may  be 
still  further  decreased  by  cost  in  excess  of 
estimates. 

In  other  words,  the  great  State  of  New 
York,  with  its  8,000  miles  of  railroad  and 
8,600  grade  crossings,  has  less  than  $50,000 
with  which  to  continue  the  work  of  elimi- 
nating these  crossings,  to  compare  with  the 
half  million  dollars  appropri,ated  annually 
by  the  State  of  Massachusetts  for  the  same 
purpose.  For  the  past  two  years  the  three 
parties  in  interest — the  railroad  company, 
the  municipality,  and  the  State,  through  its 
Legislature — have  been  willing  and  anxious 
to  spend  the  money  required  to  carry  out 
grade-crossing  elimination;  yet,  the  will  of 
these  parties  in  interest  is  thwarted  by  the 
action  of  one  man,  who,  for  his  own  reasons, 
continues  systematically  to  veto  appropria- 
tions. 


BRITISH    PRECAUTIONS  AGAINST  SUB- 
WAY   DISASTERS. 


The  circular  of  the  British  Board  of  Trade 
which  is  printed  in  another  column  em- 
bodies the  recommendations  which  have 
been  made  from  time  to  time  by  Mr.  George 
Wcstinghouse  as  to  precautions  necessary 
for  the  safe  operation  of  electric  trains. 
The  attitude  of  Mr.  Westinghouse  on  this 
question  has  always  been  broad  and  far- 
sighted,  and  on  several  occasions  he  has 
taken  pains  to  point  out,  freely  and  can- 
didly, the  danger  places  in  electric  traction, 
particularly  as  applied  to  elevated  or  sub- 
way lines,  where  the  egress  of  passengers 
in  case  of  accident  is  necessarily  restricted. 
The  danger  due  to  the  third  rail  has  not 
been  directly  mentioned  in  the  Board  of ' 
Trade  regulations,  but  the  precautions  de- 
manded in  the  construction  of  the  cars, 
roadbed,  stations,  etc.,  if  conscientiously  car- 
ried out.  will  reduce  the  third  rail  dangers 
to  a  minimum. 

The  Board  of  Trade  takes  a  decided  stand 
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on  the  use  of  multiple  unit  control  in  sec-  of   single   track   line   during   the   past   year, 


Railroad    Gross    Earnings   for    IVlay. 


tlon  9  of  its  report,  which  says:  "No  main 
electric  cable  to  be  carried  through  the 
train,  and  motors  to  be  placed  on  the  front 
and  rear  carriages  only.  No  motor  to  be 
situated  in  the  middle  of  the  train."  The 
current  required  by  a  train  of  several  cars 
is  suflBcient,  if  short  circuited,  to  melt  a 
good-size  section  of  iron  or  steel  and  set 
fire  to  the  woodwork  about  the  car,  roadbed 
or  stations.  As  is  well  known,  in  the  mul- 
tiple unit  system,  each  car  takes  up  only 
enough  power  for  its  own  operation,  thus 
eliminating  the  use  of  a  main  electric  cable 
passing  beneath  the  entire  train.  The  regu- 
lation prohibiting  motor  cars  in  the  middle 
of  the  train  will  make  necessary  some 
changes  in  the  make-up  of  trains  on  several 
of  the  London  underground  roads.  The 
Great  Northern  &  City  line  now  runs  seven- 
car  trains  consisting  of  three  motor  cars 
and  four  trailers.  Each  motor  car  has  250 
horse-power  in  motors,  so  that  if  seven-car 
trains  are  still  run,  the  use  of  but  two 
motor  cars,  one  at  the  head  and  one  at  the 
rear  of  the  train,  will  cut  down  the  power 
available  for  acceleration  by  33I3  per  cent. 
High  acceleration  is  one  of  the  important 
features  of  electric  traction,  and  where  stops 
are  frequent  the  average  speed  of  a  trip  is 
dependent  on  the  acceleration  obtained  on 
leaving  stations.  Of  course,  an  underground 
road's  acceleration  is  not  so  important  as  on 
surface  or  elevated  roads,  because  the  num- 
ber of  stops  is  not  so  large.  The  Central 
London  Underground  Railway  runs  six-car 
trains,  including  a  motor  car  at  each  end  of 
the  train,  but  this  arrangement  of  cars  was 
made  necessary  because  the  tunnel  is  not 
high  enough  for  cars  having  motors  beneath 
the  floor.  The  motor  cars  used  are  of  special 
construction,  the  floor  being  raised  over  the 
trucks  which  carry  the  motors.  In  case  of 
fire  the  use  of  a  motor  car  at  each  end  of  a 
train  is,  of  course,  an  element  of  safety,  as 
the  burning  motor  car  can  be  quickly  un- 
coupled from  the  train,  but  with  the  pre- 
cautions taken  to  make  the  cars  incombus- 
tible it  is  quite  possible  that  this  provision 
is  unnecessary. 

The  full  statement  of  precautionary  rules 
and  measures  for  the  New  York  subway  has 
not  yet  been  made  public,  but,  leaving  out 
of  the  discussion  the  arrangement  of  motor 
cars,  it  may  be  said  that  the  New  York  re- 


and  of  about  125  miles  of  double,  or  more. 
The  following  table  of  gross  earnings,  re- 
duced to  American  currency,  shows  that  the 
earnings  from  third-class  traffic  are  over 
eight  times  as  great  as  from  either  first  or 
second  (second-class,  however,  is  found  on 
relatively  few  trains). 

There  was  a  slight  gain  in  the  receipts 
from  all  branches  of  passenger  traffic,  except 
first-class,  which  was  somewhat  smaller  than 
it  was  last  year.  The  total  freight  earnings 
have  also  showed  what  we,  in  this  country, 
would  call  a  small  but  steady  increase  since 
1901.  Expenses  have  kept  to  a  moderate 
ratio  of  increase,  and  in  the  item  of  locomo- 
tive power  have  shown  quite  a  notable  de- 
crease, in  view  of  the  traffic  gains,  so  that 
net  earnings  make  a  good  showing. 

But  the  favorable  net  earnings  are  subject 
to  a  certain  modification  before  they  can  be 
in  any  way  compared  with  American  prac- 
tice, for  a  large  betterment  charge,  which 
in  this  country  would  quite  universally  be 
charged  against  earnings,  is  here  piled  up  on 
the  other  side  of  the  account.  The  English 
shareholder  insists  on  receiving  a  full  di- 
vision of  the  balance  of  what  is  left  after 


Although  railroad  gross  earnings  for  the 
month  of  May  show  a  decrease  over  the 
same  month  last  year,  this  decrease  is  not 
so  large  as  was  expected  after  the  appear- 
ance of  the  reports  of  April  earnings. 
-Eighty-one  roads  report  a  decrease  in 
gross  from  May,  1903,  of  $2,811,823.  Of  56 
of  the  more  important  railroads  reporting 
gross  earnings  for  the  month,  36  show  de- 
creases. But  while  the  decreases  in  April 
were  found  in  all  parts  of  the  country,  those 
for  May  are  marked  only  in  the  Northwest, 
Southwest  and  Middle  We?t.  The  factors 
which  worked  toward  the  decrease  in  gross 
for  May  may  be  summarized  as  follows: 
The  presidential  election  making  -trade  very 
quiet;  labor  troubles,  especially  in  Colorado; 
and  late  rains  in  the  Southwest.  And 
it  should  be  taken  into  consideration  that 
gross  earnings  in  May,  1903,  were  abnor- 
mally heavy. 

In  the  Middle  West  the  movement  of  gen- 
eral merchandise  has  been  extremely  slug- 
gish. In  certain  cases  the  decrease  can  be 
traced  more  specifically,  as  in  the  loss  of 
$218,610    reported    by    the    Hocking    Valley 


1901. 

Tctal    capitalization,    paid    up $.5, 810.443, .363 

Gross  receipts  : 
From  passenger  traffic  : 

1st  class $17,111,880 

2d  class    15,073,110 

3d  class    140,4.55,210 

Season  tickets 17,366,617 

Excess    luggage,   parcels,    etc 31,394,152 

Mails     5,220,175 

Total  from  passenger  traHic $226,621,144 

From  goods  traffic $257,412,665 

Total  gross  receipts  .,. $518,152,560 

Working  expenditure  : 

Maintenance  of  way,  works,  etc .$48,239,242 

Locomotive   power   94.  iS'.t..,ii:; 

Repairs  and  renewals  of  carriages  and  wagons.  :;i;. 111:4. ii.-,ii 

Traffic  expenses 9i;,ii:jii,j>4 

Kates  and  taxes   19.343,.")  i  7 

Other    43.260,191 

Tolal     $328,276,850 

Net    reccints    $189,875,709 


1902. 
$5,913,946,506 


$17,297,984 
16,015,829 

141,203,893 

18,048,738 

32.419,602 

5,342,015 

$230,328,060 

$265,689,197 
$.532,301,030 


$49,603,760 
90.790,209 
26,730,349 
98,236,171 
20,546,101 
44,079.918 

$329,986,510 

$202,314,519 


1903. 

(Prelim. 

figures.) 

$6,049,888,380 


$17,146,080 
16,208,100 

141.848,820 

19,051,200 

33,354,180 

5,438,340 

$233,046,720 

267,834,600 
$539,095,500 


$51,117,480 
89,895,420 
27,143,100 
98,964,180 
21.811.680 
44,362,080 

$333,293,940 

$205,810,560 


operation   costs   and  a  very  limited   charge    Railroad,  due  directly  to  the  suspension  of 


against  earnings  to  maintain  the  property. 
Even  if  we  are  extremists  in  the  other  point 
of  view — that  property  which  is  merely 
maintained  is  in  a  constant  state  of  depre- 
ciation or  of  stagnancy,  and  that  it  should 
be  substantially  better  every  year  before 
anything  is  divided — the  American  reader 
stands    rather    aghast  at   the    accumulated 


the  mo\ement  of  soft  coal  toward  the  lower 
lake  ports,  owing  to  the  lake  strike.  This 
strike  was  also  felt  by  the  Illinois  Central, 
the  Toledo  &  Ohio  Central  and  the  Wheeling 
&  Lake  Erie.  This  trouble  on  the  lakes  is 
now  ended.  The  continued  suspension  of 
lake  navigation,  on  the  other  hand,  has  un- 
doubtedly helped  the   May  earnings  of  the 


quirements  will  be  In  every  respect  equal,  if    capitalization  which  has  been  created  by  the     Pere  Marquette,  the  Wabash,  the  C.  C.  C.  & 


not  superior,  to  those  laid  down  by  the 
British  Board  of  Trade.  For  example,  all 
the  lighting  in  the  New  York  subway  is  to 
be  done  by  circuits  independent  of  the  power 
circuit,  while  the  British  requirements  pro- 
vide only  that  "not  less  than  25  per  cent,  of 
the  lights"  be  supplied  from  independent 
sources.  Our  signal  system  is  the  best  that 
human  skill  can  provide,  and  the  steel  cars. 


English  practice.  In  1901  the  total  paid-up 
capital  per  mile  of  road  was  $263,178;  in 
1902  it  was  $266,971,  and  in  1903  $270,32'F. 
The  American  critic,  although  he  under- 
stands fully  the  difference  in  conditions,  the 
populous  country  through  which  the  lines 
pass,  and  the  stringent  board  of  trade  regu- 
lations, which  cost  the  companies  annually  a 
pretty  sum  of  money  over  and  above  that 
from  the  expenditure  of  which  any  increase 


St.  L.  and  the  Grand  Trunk. 

In  the  Southwest  the  traffic  movement  has 
been  in  general  fair,  but  the  strike  in  Colo- 
rado and  heavy  floods  in  Arkansas  and 
Texas  have  caused  some  serious  shrinkages. 
Among  the  railroads  showing  decreases  in 
this  section  are  the  Colorado  &  Southern, 
with  a  loss  of  $141,708;  the  International  & 
Great  Northern,  with  a  loss  of  $111,560;  the 
Denver    &    Rio    Grande,    $102,400,    and    the 


designed  to  supersede  the  experimental  cars    ju  public  safety  is  visible,  is  disposed  to  ask    Texas  &  Pacific,  $114,311. 


now  in  use  on  the  elevated,  are  as  nearly  in- 
combustible as  possible. 


Railroads  of  the  United  Kingdom  in   1903. 


The  preliminary  summary  for  the  year 
1903,  in  comparison  with  the  two  previous 
years,  gives  the  total  length  of  line  open 
for  traffic  at  22,380  miles,  as  against  22,152 
miles  in  1902  and  22,078  miles  in  1901.  Of 
the  present  mileage,  '.^.'Ml'^  miles  consist  of 
single  track,  and  the  rest  of  double,  or  more. 

There  was  an  addition  of  about  100  miles 


where  the  thing  is  going  to  end.  If  earnings 
can  increase  fast  enough  to  pay  interest  and 
at  the  same  time  provide  always  for  divi- 
dends on  the  augmented  stock,  well  and  good; 
but  it  would  seem  that  this  could  hardly  be 
expected  in  a  country  already  so  densely 
populated  as  the  British  Isles.  It  seems  to 
the  American  observer,  who  simply  sees 
British  conditions  from  afar  and  gets  a  per- 
spective instead  of  an  intimate  knowledge  of 
traffic  conditions,  that  in  Great  Britain  the 
time  cannot  be  far  off  when  the  increases  in 
fixed  charges  will  overtake  the  increases  in 
net  earnings. 


In  the  Northwest  the  situation  is  similar 
to  that  in  the  Middle  West,  with  the  excep- 
tion that  the  lake  tie-up  has  not  been  so 
severely  felt.  The  movement  of  merchan- 
dise is,  however,  very  light  compared  with 
the   volume  carried  last  year  at  this  time. 

Gross  .earnings  for  May,  when  divided  geo- 
graphically, show  decreases  summarized  as 
follows:  Southwest  and  South  Pacific  group 
(ten  railroads),  decrease  $395,270;  Middle 
and  Middle  West  group  (13  railroads),  de- 
crease $369,876;  Northwest  and  North  Pa- 
cific group  (13  railroads),  decrease  $1,089,- 
744;   Trunk  Lines   (six  railroads),  decrease 
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$1,223,903;  Southern  group  (ten  railroads), 
increase  fl()8,248.  As  some  of  the  railroads 
in  the  Trunlc  line  and  anthracite  groups 
have  not  as  yet  reported  earnings,  the  show- 
ing may  yet  te  improved. 

Of  the  separate  roads,  several  have  re- 
ported fair  increase  over  May,  1903.  The 
most  noteworthy  of  these  are  the  Canadian 
Pacific,  which  shows  an  increase  of  $209,000; 
the  Mobile  &  Ohio,  with  an  increase  of  $128, 
711;  the  Atchison,  Topeka  &  Santa  Fe,  witli 
$123,346,  and  the  Central  of  New  Jersey, 
which  shows  an  increase  of  $85,639  for  the 
month.  In  direct  contrast  to  this,  however, 
the  New  York  Central  &  Hudson  River  and 
the  Baltimore  &  Ohio  show  decreases  for  the 
month  of  $342,480  and  $475,903  respectively. 
The  Chicago  and  North  Western  and  the 
Illinois  Central  also  show  losses  of  $500,- 
946  and  $284,474  respectively. 

In  general  It  may  be  said  that  as  the 
losses  are  mostly  in  the  Middle  West 
and  Southwest  where  the  trouble  is  due  to 
strikes.  It  may  be  assumed  that  the  root  of 
the  trouble  is  not  permanent.  As  soon  as 
these  strikes  are  over,  the  products  of  the 
mines  will  again  move. 


May  Accidents. 


The  condensed  record  of  the  principal 
train  accidents  which  occurred  in  the  United 
States  in  the  month  of  May,  printed  in  an- 
other column,  contains  accounts  of  14  col- 
lisions, 25  derailments,  and  5  other  acci- 
dents. Those  which  were  most  serious,  or 
which  are  of  special  interest  by  reason  of 
their  causes  or  attending  circumstances,  oc- 
curred as  follows: 

Killed.  Injured. 

1st.  Dayton,   Tex 0  o 

2d.    Shevlin,  Minn 0  8 

8th.   Huachuca,  Ariz 2  2 

10th.   Port  Chester.  N.  Y 2  0 

11th.  Rock  Fish.  Va 2  0 

17th.  Moorcraft.  Wvo 1  3 

22d.      Pine   Bluff,    Arlj 

2.5th.   Haughton,  La 2  6 

26th.   Alton,   111 0  1 

Eight  of  these  nine  accidents  are  notable, 
from  the  standpoint  of  our  record,  only  on 
account  of  their  magnitude;  the  causes,  so 
far  as  appears  from  the  details  given,  are 
not  different  from  those  of  scores  of  other 
collisions  and  derailments  to  be  found  in 
the  current  reports.  The  ninth  accident, 
that  at  Pine  Bluff,  Ark.,  is  notable  mainly 
by  reason  of  its  insignificant  cause,  a  hot 
box.  Butting  collisions,  costly  in  property 
loss  and  disastrous  to  lives  are  prominent  in 
the  record,  as  usual,  but  none  of  them  ap- 
pears to  be  exceptional.  The  derailment  at 
Portchester,  N.  Y.,  has  given  rise  to  some 
speculation  as  to  the  best  way  of  arranging 
signals  at  the  approach  to  crossovers,  on 
four-track  lines,  in  situations  where  it  is 
desirable  to  run  trains  from  one  track  to 
another  at  full  speed,  or  at  the  highest  speed 
practicable.  The  view  is  expressed  that  un- 
less the  signal  arm  for  indicating  the  high- 
est-speed is  always  fixed  highest  on  the  post 
the  engineman's  difficulties  are  unnecessarily 
increased;  and  it  is  also  argued  that  if  the 
arm  which  is  second  in  importance  is  at 
some  places  cleared  for  a  fast  train  (the 
crossover  being  safe  at  say  40  or  50  miles 
an  hour)  the  practice  will  lead  enginemen 
(receiving  a  precisely  similar  signal)  to  tun 
fast  through  some  other  crossover  where 
the  curvature  is  not  so  favorable.  Costly 
derailments  of  passenger  trains  have  oc- 
curred in  this  way.  While  these  are  inter- 
esting questions,  it  is  important  to  bear  in 
mind  that  they  do  not  relieve  the  superinten- 
dent of  the  old,  hard  and  persistent  prob- 
lem of  training  his  enginemen  to  carefulness 
and  vigilance;  to  the  combination  of  cau- 
tiousness and  the  spirit  of  hustle  which  is 
necessary   to   make  time  and   still   be   safe. 


Enginemen  who  run  past  a  given  signal 
every  day  may  and  ought  to  become  so  fa 
miliar  with  it  that  no  amount  of  diffeie..t 
circumstances  at  other  places  can  coni'u&c 
them  concerning  it.  Theoietical  discussions 
in  the  office  sometimes  £eem  to  ignore  this 
element  of  the  problem.  While  it  is  the  duty 
of  the  signal  engineer  to  sin^puiy  signal  in- 
dications for  the  benefit  of  engii.emen,  it  is 
the  duty  of  the  superinteader.t  to  have  run- 
ners who  are  equal  to  all  diffici.tiei.  bim- 
plifying  signals  paves  the  way  for- the  em- 
ployment of  runners  with  poorer  brains;  but 
will  any  superintendent  say  that  he  should 
take  advantage  of  the  opportunity  thus  of- 
fered? Of  course  not;  the  quest  for  better 
brains  remains  a  duty. 

The  number  of  electric  car  accidents  re- 
ported in  the  newspapers  in  May  was  22,  in 
which  four  persons  were  killed  and  99  in- 
jured. • 


According  to  the  Chicago  Record-Herald 
the  Railway  Protective  Bureau,  the  organi- 
zation which  has  been  established  by  the  co- 
operation of  many  railroads  to  do  what  it 
can  to  stamp  out  the  ticket-scalping  indus- 
try, has  found  rottenness  in  Its  own  con- 
stituency. Many  irregularities  attending  the 
issue  of  Exposition  tickets  to  St.  Louis  have 
been  disclosed,  and  the  bureau,  therefore, 
sends  a  plainly  worded  circular  letter  to  the 
railroads  in  the  association,  reminding  them 
that  some  of  them  are  not  dealing  fairly 
with  the  courts.  In  securing  an  injunction 
a  few  weeks  ago  forbidding  Chicago  brokers 
to  deal  in  non-transferable  tickets,  the  rail- 
road lawyers  enlarged  upon  the  excellence  of 
the  protective  features  of  their  tickets  and 
gave  the  court  to  understand  that  these  pro- 
tective features  had  been  universally 
adopted.  The  courts  accepted  these  features 
as  proper  and  reasonable  and  have  prohib- 
ited the  fraudulent  representation  which 
their  transfer  to  other  than  the  original  pur- 
chaser involves.  "If,  therefore,"  says  the 
circular,  "the  lines  refuse  to  avail  themselves 
of  these  protections  by  issuing  the  tickets  in 
blank  or  by  negligent  execution  of  the  con- 
tracts, they  are  in  contempt  of  the  tribunals 
of  whom  they  have  asked  protection  and  re- 
dress, and  have  nullified  the  efforts  of  the 
courts  in  their  behalf.  .  .  .  Connivance 
at  fraud  and  complicity  with  questionable 
transactions  on  the  part  of  lines  which  have 
pledged  themselves  to  connections  and  com- 
petitors, have  already  resulted  in  material 
loss  to  the  carriers  generally  and  in  profit 
and  encouragement  for  the  ticket  scalp- 
ers. .  .  ."  And  the  hope  is  expressed 
that,  before  it  is  too  late,  the  evils  will  be 
remedied.  The  salient  feature  of  this  cir- 
cular is  that  the  facts  stated  are  very  like 
the  facts  which  have  been  reported  in  so 
many  other  cases  for  25  years  past.  The 
ticket  scalper's  nature  seems  never  to 
change,  even  when  he  becomes  a  general 
passenger  agent.  It  will  be  interesting  to 
see  what,  if  any,  notice  is  taken  of  this  situ- 
ation by  the  judge  who  granted  the  recent 
injunction.  Failure  to  keep  faith  with  a 
rival  railroad  is  one  thing;  failure  to  keep 
faith  with  a  United  States  Court  may  prove 
to  be  quite  another.  It  would  help  to  clear 
the  atmosphere  if  passenger  men  who  do  not 
keep  their' word  could  be  brought  before  the 
courts  now  and  then;  the  light  of  publicity 
would  be  beneficial. 


TRADE   CATALOGUES. 


detail!.,  accompany  each  class  showa.  A 
fee.p.^ii  description  of  the  compressors  i;s 
Sive.i,  and  several  pages  are  devoted  to  cou- 
scructive  principles,  the  different  important 
ieatures  being  illustrated  and  described  in 
cetail.  The  volume  also  includes  informa- 
tion of  various  sorts,  of  interest  in  connec- 
tion with  compressors  and  compressed  air. 
The  company  is  also  sending  out  a  small 
circular  relative  to  the  Duntley  air-cooled 
electric  drill.  It  is  wound  for  110  or  220 
volts,  and  is  made  in  sizes  corresponding  to 
the  "Little  Giant'"  pneumatic  drills.  The 
size  illustrated  in  the  circular  weighs  12 
lbs.,  drills  up  to  ij  in.  diameter  in  iron 
and  %  in.  in  wood,  and  runs  at  850  r.p.m. 
They  are  fitted  with  breast  plate  and  feed 
screw  when   desired. 


The  Union  Pacific  issues  a  folder  contain- 
ing particulars  of  the  U.  S.  Government 
grant  in  Nebraska;  also  a  map  of  its  road 
and  connections  and  a  map  in  colors  of  that 
part  of  Western  Nebraska  showing  the  pub- 
lic lands  oDened  for  distribution  by  the  Gov- 
ernment a"d  these  for  sale  by  the  company. 


The  Chicaqo  Pnetiiiiatie  Tool  Co.  has  is- 
sued a  72-page  catalogue  of  air  compressors 
built  at  its  Franklin,  Pa.,  works.  All  types 
of  compressors  built  by  the  company  are  il- 
lustrated and  described,  including  the  new 
type  G.     Lists  of  sires  with  full  descriptive 


British  Precautions  Against  Subway  Disas- 
ters. 

The  British  Board  of  Trade  has  issued  the 
following  circular  of  precautionary  standard 
specifications  and  instructions  to  be  observed 
by  underground  electric  railways.  Further 
comment  on  these  regulations  will  be  found 
in  the  editorial  columns; 

STATIONS  AND  PERMANENT  WAY. 

1.  Sleepers  to  be  of  hard  v,-ood.  not  creosoteJ, 
and  to  be  laid  in  concrete  or  ballast,  and  cov- 
ered with  a  layer  of  gravel  or  finely  broken 
stone  free  from  dust,  the  ballast  to  be  finished 
to  a  level  surface,  so  as  to  form  a  convenient 
Vindway  for  passengers  in  case  of  emergency. 
If  ballast  is  not  used,  the  space  between  the 
r;ils  to  be  covered  with  aranolithic  slabs,  or 
.■-labs  of  a  similar  material,  to  form  as  wide  a 
roadway  as  possible  for  passengers.  No  tim- 
ber planks  to  be  used. 

2.  Tunnels  to  be  provided  with  lights  capa- 
ble of  bein?  tui;ie(l  on  from  the  stations  at 
either  end  of  each  section,  and.  if  necessary,  at 
some  intermediate  points.  The  lighting  circuits 
to  be  independent  of  the  traction  supply. 

3.  Separate  entrances  to  and  eiit.s  from  each 
platform  of  the  stations  to  be  nrovided.  and 
to  be  situated  as  nearly  as  possible  in  the  mid- 
dle of  the  platforms. 

4.  All  stairways,  passages,  and  exits  from 
the  stations  to  be  conspicuously  lighted.  Not 
le.ss  than  25  per  cent,  of  the  lights  in  these 
places  to  be  supplied  from  independent  source. 
If  necessarv.  the  exits  1o  be  made  more  conspic- 
uous by  the  use  of  colored  lights,  in  addition  to 
v.'hite  lights. 

5.  Platforms  not  to  be  made  of  wood,  and 
woodwork  to  be  eliminated  as  far  as  nossi- 
ble  from  signal  boxes,  lifts,  offices,  etc.,  below 
ground. 

6.  Efficient  hydrants,  hose  and  fire  prevention 
apnliancps  to  be  provided. 

7.  Ventilating  wa.\s  to  he  provided  wherever 
possible  from  the  station  and  the  tunnels  to 
the  surface. 

EQUIPMENT. 

S.  Cars  to  be  constructed  of  metal ;  woodwork 
to  be  reduced  to  a  minimum,  and  to  be  non- 
inflammable.  Hard  wood  to  be  used  in  prefer- 
ence to  soft.  Interior  fittings,  panels,  seats, 
etc.,  to  be  of  incombustible  material. 

9.  No  main  electric  cable  to  be  carried 
through  the  train,  and  motors  to  be  placed  on 
the  front  and  rear  carriages  only.  No  motor 
to  be  situated  in  the  middle  of  the  train. 

10.  Means  to  be  provided  at  both  ends  of 
every  train  to  enable  passengers  to  alight  from 
the  cars  in  ca.se  of  emergency.  Oil  lamps  to  be 
carried  in  every  train. 

11.  India   rubber   or  other  inflammable   insu- . 
lating  materials  to  be  avoided  n.s  much  as  pos- 
sible,   and   the   outer   covering   of   cables   to    be 
uninflammable   material   that   will   not   give   off 
smoke. 

12.  Means    to   be    Tirovided     for     enabling     a 
driver  at  any  part  of  the  tunnel  to  mit  himself 
into    telenhonic   communication    with    the   adja- 
cent  stations.  HERBERT  .TeKVLL. 
l!o<ii-d  of  Trade    (Railway  Department  1.   May, 

1004. 
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Front    Elevation    of    Anchorage. 


Architectural    Features   of    the    Manhattan 
Bridge. 


The  accompanying  illustrations  are  from 
photographs  of  the  architect's  drawings  for 
the  new  Manhattan  Bridge  across  the  East 
river  just  above  the  Brooklyn  Bridge.  Offi- 
cially this  bridge  is  known  as  No.  3  and  is 
a  part  of  the  extensive  plans  made  shortly 
after  the  Brooklyn  Bridge  was  built  for 
connecting  the  then  independent  cities  of 
New  York  and  Brooklyn.  The  Williams- 
burgh  Bridge,  or  No.  2,  was  opened  for  foot 
and  wagon  traffic  last  December,  and  No.  4 
or  the  Blackwell's  Island  Bridge  is  almost 
ready  for  the  erection  of  the  superstructure. 
The  first  plans  for  the  Manhattan  Bridge 
were  prepared  some  years  ago  by  Mr.  R.  S. 
Buck.  Chief  Engineer  under  Bridge  Commi=- 
sioner  Shea.  They  called  for  a  three-span 
suspension  bridge  with  straight  carbon  steel 


Back    Elevation    of    Anchorage. 


Side  Elevation  of  Anchorage. 


Section    through    Anchorage. 


Side    Elevation    of    Tower. 


wire  cables  and  a  suspended  stiffening  truss, 
hinged  at  the  towers  and  anchorages  and 
continuous  over  the  centers  of  all  three 
spans.  The  clear  span  was  fixed  at  1,470 
t't.,  with  two  identical  shore  spans,  each  725 
ft.  long.  The  towers  were  steel,  each  com- 
prising eight  braced  legs,  self-contained  and 
fixed  at  the  base.  This  design  was  fully 
developed  and  a  large  number  of  drawings 
made  when  Mr.  Gustav  Lindenthal  came  into 
the  office  of  Bridge  Commissioner  and  un- 
dertook to  redesign  the  entire  bridge,  using 
the  same  spans  on  account  of  the  fact  that 
work  on  the  masonry  foundations  of  the 
piers  had  already  been  begun.  His  substi- 
tute design  called  for  a  three-span  suspen- 
sion bridge  with  nickel-steel  eye-bar  chain 
cables  instead  of  wire  cables  and  with 
spandrel  trussing  connected  directly  with 
the  chain  cables  instead  of  the  suspended 
stiffening  truss.  The  towers  consisted  of 
four  massive  legs  braced  transversely  but 
hinged  at  the  bottom  to  rock  longitudinally. 
The  trussed  chains  were  hinged  at  the  top 
and  bottom.  The  general  features  of  this 
design  were  fully  described  in  the  Railroad 
Gazette,  December  4,  1903. 

When  the  present  Bridge  Commissioner, 
-Mr.  Best,  took  office,  last  January,  the  origi- 
nal plans  were  again  taken  up  and  revised 
with  the  view  of  soon  begiiining  work  on 
the  superstructure.  Several  changes  were 
made  in  the  original  plans  while  still  pre- 
serving the  general  features  of  wire  cables, 
steel  towers  and  suspended  stiffening  truss. 
The  plans  were  then  submitted  to  Messrs. 
Carrere  &  Hastings  to  be  studied  and  em- 
bellished architecturally.  The  result  of  their 
work,  which  has  the  approval  of  the  Munici- 
pal Art  Commission,  is  shown  in  the  accom- 
panying illustrations.  A  report  which  they 
recently  submitted  to  the  Bridge  Commis- 
sioner in  connection  with  the  studies  which 
they  have  made  says  In  part: 

If  the  two  existing  bridges,  the  Brooklyn 


Elevation    of  Tower   fro:-n    Roadway. 
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Bridge  and  Williamsburgh  Bridge,  were  com- 
pared witliout  tliought  01  arcbitectiual  study 
or  detail,  attention  would  be  strongly  drawn 
to  the  impressiveness  and  charm  of  stone 
and  iron  combined  in  the  construction  as 
seen  above  the  roadbed  on  the  Brooklju 
Bridge,  No.  1,  and  which  is  wanting  in  the 
other. 

From  the  engineering  and  practical  poini 
of  view  it  is  a  mistake  to  build  the  main 
towers  of  such  a  bridge  of  stone,  because 
the  openings  in  the  towers  must  be  so  dimin- 
ished in  size  in  order  to  be  made  of  masonry 
as  to  materially  curtail  the  volume  of  trat 
fie  over  such  a  thoroughfare.  It  is,  there 
fore,  impossible  to  obtain  any  effect  of  ma- 
sonry above  the  roadbed  by  building  the 
towers  of  stone,  but  it  is  necessary  for  the 
sake  of  harmony  that  there  should  be  some 
expression  in  stone  above  the  roadbed  of 
the  immense  amount  of  masonry  necessary 
under  the  roadbed  for  the  construction  of 
the  anchorage.  This  affords  an  opportunity 
of  bringing  stone  construction  in  contact 
with  the  great  amount  of  necessary  iron 
construction,  and.  on  the  other  hand,  makes 
it  evident  to  all  crossing  the  bridge  that 
they  are  on  the  anchorage,  by  some  other 
visible  signs  than  by  the  mere  change  in 
the  pavement  material.  In  such  a  bridge 
any  mere  matters  of  architectural  detail  in 
the  ironwork  are  lost  in  such  a  forest  of 
structural  steel  work.  The  first  and  most 
important  feature  in  design  is  the  stone 
work  over  the  anchorage.  Tnis  anchorage  is 
about  22.T  ft.  loug  x  17.5  ft.  wide  and  nothing 
could  he  more  impressive  than  the  court 
treatment  ]  20  ft.  above  the  water  level.  This 
treatment  of  the  anchorage  has  made  it  pos- 
sible to  obtain  an  extra  width  at  thl.';  part 
of  the  thoroughfare  and  has  given  places  ofC 
from  the  general  circulation  where  people 
can  rest  under  cover  on  their  way  over  the 
bridge  and  obtain  a  view  of  the  distant  city 
and  the  surrounding  waters. 

An  endeavor  has  been  made  to  utilize  the 
necessary  masonry  supports  for  the  anchor- 
age saddles  in  making  them  a  part  of  the 
architectural  scheme  connecting  the  colon 
nade;  one  of  the  pavilions  of  tvie  colonnade 
on  either  side  of  the  anchorage  is  devoted  to 
staircases,  which  connect  with  the  interior 
of  the  anchorage  and  which  will  be  finally 
connected  with  the  street.  The  architec- 
ture of  this  anchorage  as  seen  from  the 
street  is  one  of  the  most  interesting  portions 
of  the  bridge  which  has  been  treated,  and 
it  has  been  the  endeavor  to  avoid  any  un- 
necessary ornament,  using  only  structural 
decoration  and  obtaining  the  artistic  effect 
by  the  large  masses  of  material  and  stone 
jointing.  All  of  the  enrichment  has  been 
concentrated  upon  that  portion  of  the  an- 
chorage which  comes  under  the  colonnade 
and  which  expresses  an  interior  void.  Thai 
portion  of  the  anchorage  which  carries  the 
principal  amount  of  the  real  load  has  been 
kept  simple  and  massive  in  contrast  with 
the  other. 

The  perspective  which  is  shown  gives  an 
idea  of  the  relation  of  a  mass  of  stone  to 
the  iron  work  over  the  roadbed;  it  also 
shows  the  court,  which  it  is  believed  will 
be  the  most  impressive  feature  of  the  bridge. 
Money  will  be  better  spent  there  than  by 
spreading  detail  over  so  large  a  construc- 
tion. The  lines  of  the  towers  as  given  to  the 
architects  by  the  engineers  are  the  expres- 
sion of  an  economic  and  mathematical  con- 
struction; these  lines  in  themselves  are  most 
beautiful  and  need  but  little  decoration,  and 
such  decoration  as  has  been  given  has  been 
concentrated  to  accentuate  in  every  way  the 
lines  of  the  construction.  Another  oppor- 
tunity has  been  afforded  here  to  obtain  cov- 
ered re?ting  places  on  the  way  over  the 
bridge,  and  at  the  same  time  by  making  an 
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iroii  and  copper  hood  to  enrich  ana  obtain 
a  shadow  at  this  point.  Another  and  most 
important  feature  from  the  architectural 
point  of  view  is  the  crowning  of  these  steel 
towers.  Any  mere  decorative  treatment  on 
top  of  these  towers  and  above  the  cables, 
coming  against  an  open  sky  and  on  so  large 
a  construction  would  be  at  best  inadequate 
and  undignified.  It  has  therefore  been  tU2 
endeavor  to  simply  crown  them  with  a  cor- 
nic-2  effect  and  to  keep  this  crowning  under 
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Railroad  Shop  Toots. 
(Continued.) 

(  WHEEL    LATHES. ) 

Only  a  few  builders  of  machine  tools  make 
wheel  lathes.  This  is  due  to  the  fact  that 
this  class  of  tools  is  special  and  is  used 
only  by  railroads  and  locomotive  builders, 
and  hence  the  number  sold  is  relatively 
small,  as  compared  to  other  classes  of  tools. 

rhe      Niles-Bement-Pond     80-in.      driving: 


Fig.   1 — Niles-Bement-Pond  80-m.   Wheel   Lathe. 


the  lines  of  the  cable,  like  the  cap  of  a  col- 
umn under  an  architrave.  This  cornice  has 
been  made  of  heavy  iron  with  a  large  pro- 
jection and  all  the  decorative  features  have 
been  concentrated  in  a  gallery  effect  the 
whole  width  of  the  tower.  The  main  lines 
of  the  cables  and  suspended  trusses  as  given 
by  the  engineers  are  beautiful  in  themselves, 
expressing,  as  they  do,  the  rational  and 
simple  solution  of  the  problem  from  the 
engineering  point  of  view. 


The  Austrian  government  thought  it  neces- 
sary to  increase  its  income  by  imposing  a 


wheel  lathe  (Fig.  1)  was  recently  built  for 
the  Louisville  &  Nashville,  and  one  of  these 
machines  is  also  exhibited  at  the  St.  Louis. 
Exposition.  The  swing  of  this  lathe  is  80 
in.  over  the  bed  and  72  in.  over  the  car- 
riages. The  face-plates  are  80  in.  in  diam- 
eter and  are  driven  by  a  steel  pinion  engag- 
ing in  an  internal  gear  on  the  face-plate. 
The  pinions  are  attached  to  auxiliary  shafts- 
in  the  headstoek,  and  on  the  opposite  end 
of  each  auxiliary  shaft  is  mounted  a  spur 
gear  driven  by  a  pinion  on  the  main  driv- 
ing shaft,  which  traverses  the  length  of  the 
bed.  Heretofore  in  driving  wheel  lathes  one 
of   the    sources   of   weakness   has   been    the 


Fig.  2 — Niles-Bement-Pond   90-in.  Wheel   Lathe. 


tax  on  railroad  tickets.  One  of  the  princi- 
pal private  railroads  reports  as  follows  what 
it  had  to  do  in  order  to  collect  this  tax  dur- 
ing the  year  1903,  when  it  amounted  on  its 
lines  to  a  little  more  than  $100,000:  8, .376,000 
new  tickets  had  to  be  printed,  distributed 
and  placed  on  sale,  some  210,000  other  kinds 
of  printed  papers  provided,  and  .5,000,000  old 
tickets,  no  longer  usable,  called  in,  counted 
and  destroyed.  It  is  quite  convenient  for 
the  State  to  use  the  railroad  companies  as 
tax  gatherers,  but  not  so  agreeable  to  the 
companif-s. 


long  driving  shaft,  causing  chattering  in  the 
machine  by  its  torsion.  The  method  adopt- 
ed in  this  machine  of  gearing  and  driving, 
shaft  into  the  face-plates  relieves  the  shaft 
of  a  very  large  part  of  the  strain  found  in 
the  usual  construction. 

The  main  driving  motor  is  placed  at  the 
left-hand  end  of  the  machine  and,  by  gear- 
ing, transmits  motion  to  the  face-plates  both 
for  tire  and  journal  turning.  The  face- 
plate speeds  for  tire  turning  are  designed 
to  pive  cutting  speeds  ranging  from  10  to 
22  ft.  per  minute  on  diameters  ranging  fronk 
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48  ill.  to  68  in.  on  the  tread.  The  motor 
Las  a  speed  range  of  1:3.  The  axle  is  put 
into  the  machine  on  centers,  each  head- 
stocli  has  a  sliding  spindle  in  which  the 
centers  are  inserted.  Each  face-plate  has  an 
opening  for  the  crank-pins,  so  that  the 
wheels  can  be  brought  close  to  the  face- 
plates. 

The  right-hand  headstock  is  moved  into 
position  by  a  3\'2  h.-p.  motor.  The  carriage 
and  tool-rests  engage  with  an  adjusting 
screw  lying  lengthwise  in  the  bed  by  an 
opening  and  closing  nut  operated  by  a  SVu 
h.-p.  motor.  This  enables  each  carriage  to 
be  moved  on  the  bed  by  power  in  either 
direction,  making  the  adjustment  of  each 
carriage  independent  of  the  other.  The 
feeds  are  operated  by  an  adjustable  crank- 
plate  driven  by  gearing  on  the  right-hand 
headstock.  From  here  the  motion  is  con- 
veyed to  the  feed-screws  by  a  rock-shaft 
placed  on  the  front  of  the  bed  and  connected 
by  ratchets  to  the  screws. 

The  face-plate  spindles  are  gun-iron  cast- 
ings. Both  the  front  and  the  rear  bearings 
of  the  spindle  are  fitted  with  heavy  bronze 
bushings  made  in  halves.  All  the  driving 
shafts  have  bronze  bearings.  All  the  smaller 
pinions  are  forged  steel  and  the  larger  gears 
and  the  gears  on  the  face-p'ates  are  made  of 


Fig.  4 — Niles-Bement-Pond  Quartering   IVIachine. 


either  right  of  left  hand  lead  up  to  80  in. 
in  diameter  on  the  tread.  The  maximum 
distance  between  centers  is  9  ft.  The  sad- 
dles have  angular  adjustment  for  any  length 
of  stroke  from  12  to  34  in.  The  boring 
spindles  have  15  in.  traverse,  two  changes 
of  power  feed  and  rapid  hand  movement. 
The  motor  drive  feature  of  the  machine  is 
lather  a  novel  design.  In  order  to  change 
from  right  to  left  hand  quartering,  the  base 


Fig.  3 — Niles-Bement-Pond  Car  Wheel   Lathe. 


gun-iron  or  semi-steel  castings.  The  90-in. 
wheel  lathe  shown  in  Fig.  2  was  built  for 
the  Canadian  Pacific  by  the  Niles-Bement- 
Pond  Company  and  is  similar  in  design 
to  the  80-in.  lathe  just  described.  An  in- 
duction motor  is  used  to  drive  this  ma- 
chine. This  accounts  for  the  rather  com- 
plicated gearing,  as  the  speed  changes  had 
to  be  made  by  gearing  instead  of  electric 
control. 

The  Pond  car  wheel  lathe  shown  in  Fig. 
3  will  turn  car  wheels  up  to  42  in.  in  diam- 
eter. Self-centering  chucks  to  grasp  the 
axle  journals,  and  chuck  jaws  to  engage  the 
tires,  are  provided.  There  has  always  been 
more  or  less  difficulty  in  holding  the  wheels 
sufficiently  rigid  to  allow  the  full  power  of 
the  machine  to  be  used  at  the  tool  without 
straining  the  axles.  This  machine  is  pro- 
vided with  a  special  device  by  means  of 
which  the  wheels  are  securely  wedged  be- 
tween the  face-plates  and  the  driving-plates. 
This  prevents  the  axles  from  being  strained 
when  the  machine  is  worked  at  its  full  ca- 
pacity. The  tool  slides  are  operated  either 
by  hand  or  by  positive  power  feed,  and  can 
be  set  to  give  any  desired  coning  to  the 
tread  of  the  wheels.  This  lathe  has  a  rec- 
ord for  turning  from  5  to  7  pairs  of  wheels 
per  day. 

The  quartering  machine  shown  in  Fig.  4 
is    designed    for     quartering    wheels     with 


on  which  the  motor  stands  is  placed  on  the 
other  side  of  the  machine,  and  the  part 
which  now  forms  the  base  for  the  motor  is 
placed  in  contact  with  the  slide  of  the  ma- 
chine, and  the  part  which  now  is  in  contact 
with  the  slide  forms  the  base  for  the  mo- 
tor. The  tension  in  the  chain  drive  is  r-igu- 
lated  by  an  adjusting-screw. 
The    Putnam    Machine    Company's    92-in. 


driving  wheel  lathe  is  shown  in  Fig.  5.  A 
novel  feature  of  this  machine  is  the  arrange- 
ment of  the  tool  carriages,  each  of  which  is 
in  two  sections.  The  front  and  rear  sections 
of  the  carriages  are  fitted  upon  separate  sets 
of  ways,  and  when  the  tool  blocks  are  in  the 
forward  position  for  turning  the  tires  the 
rear  sections  are  placed  together  between 
the  driving  wheels,  so  as  not  to  interfere 
with  them.  After  the  tires  are  turned,  the 
front  carriages  are  set  over,  so  that  their 
T  slots  come  into  line  with  those  of  the  rear 
carriages.  The  tool  blocks  are  then  moved 
up.  automatically  connecting  the  front 
and  rear  carriage  sections  so  that  the 
operator  can  proceed  to  turn  up  the 
journals.  The  lathe  is  fitted  with  the  Put- 
I'.am  standard  quartering  attachment  on  both 
the  head  and  the  tail  stock  for  boring  crank- 
pin  holes.  On  the  head  stock  the  boring  at- 
tachment is  placed  vertically  above  the  main 
spindle,  while  on  the  tail  stock  it  is  placed 
horizontally  at  the  rear.  The  boring  attach- 
ment is  adjusted  for  boring  crank-pin  holes 
for  the  different  strokes  of  piston  by  means 
of  the  hand  wheel  shown.  The  main  driv- 
ing shaft  of  this  lathe  is  steel,  TVs  in.  lu 
diameter,  and  is  supported  in  the  middle  to 
prevent  vibration.  The  internal  spindles  are 
.50  in.  long  and  8  in.  in  diameter;  they  are 
fitted  with  tool  steel  center  points,  which  are 
4  in.  in  their  largest  diameter.  Outside  rein- 
forcing hold-fasts  are  provided,  and  these 
are  bolted  directly  to  the  face  plates.  The 
diameter  of  the  primary  face-plate  gears  is 
90  in.  The  face  of  the  cogs  is  71/0  in.  and 
the  circumferential  pitch  is  2i/^  in.  The 
feed  mechanism  is  arranged  to  give  tool 
feeds  ranging  from  .002  to  0.1875  in.  per 
revolution  of  the  work.  The  maximum 
swing  of  the  lathe  is  921/2  in.  The  greatest 
distance  between  centers  is  8  ft.  1  in.,  and 
the  bed  is  20  ft.  4  in.  long  by  6  ft.  9  in.  wide. 
The  weight  of  the  machine  is  77,500  lbs. 
( 7o  6e  continued.) 


Fig.  5 — Putnam   IVIachine  Company's  92-ln.  Wheel  Lathe. 
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Master  Car  Builders'  Convention. 


The  biSth  Annual  Convention  of  the  Mas- 
ter Car  Builders'  Association  was  held  at 
Saratoga  Springs,  N.  Y.,  Juue  22,  23  and  24. 
The  attendance  was  larger  than  ever  before 
and  more  than  the  usual  interest  was  taken 
in  the  discussions.  President  F.  W.  Brazier, 
New  York  Central,  presided.  The  first  meet- 
ing was  called  at  10  a.  m.  and  after  a  prayer 
and  an  address  of  welcome  Mr.  H.  H.  Vree- 
land.  President  of  the  New  York  City  Rail- 
way Company,  made  a  brief  address.  He 
said,  in  part: 

"A  few  years  ago  I  made  an  address  be- 
fore a  body  of  railroad  men  which  I  termed 
a  prophecy  of  the  advance  of  long-distance 
electric  traction.  To-day  that  prophecy  has 
come  true  and  I  now  stand  before  you,  not 
as  a  prophet,  but  as  herald.  ...  In  and 
about  New  York  there  is  now  in  progress  of 
installation  a  practically  new  means  of  pro- 
pulsion as  applied  to  steam  railroads.  With 
the  introduction  of  electricity  at  the  New 
York  termini  of  the  New  Y'ork  Central,  and 
possibly  the  Pennsylvania,  there  will  come 
into  use  a  new  class  of  vehicle  each  with 
Individually  contained  power  apparatus,  and 
the  intimate  association  between  the  vehicle 
and  the  mechanism  of  its  propulsion  is  so 
close  as  to  make  the  divorcing  of  them  prac- 
tically impossible.  The  day  when  the  mo- 
tive power  was  sent  to  a  roundhouse  and 
the  inert  rolling  stock  to  a  yard  or  shop 
Is  at  an  end.  A  young  man  who  aspires  to 
shop  eflBciency  must  in  the  very  nature  of 
things  find  himself  equipped  to  handle  both. 
The  safetj'  and  maintenance  of  the  new  ap- 
pliances by  which  light  and  heat  and  power 
are  furnished  have  been  suddenly  thrown, 
as  a  new  responsibility,  on  the  craft  of  car- 
building. 

"See  how  much  higher  is  the  demand  that 
•will  be  made  upon  you  in  the  immediate  fu- 
ture. When  I  say  you,  I  include  the  jour- 
neymen car  builders,  forming  that  valuable 
recruiting  arm  from  which  men  for  impor- 
tant stations  can  be  graduated.  This  great 
revolution  in  motive  power  will  not  only 
tax  you,  but  every  man  down  the  line. 
Tracks,  switches,  roundhouses  and  repair 
shops  will  need,  under  these  new  conditions, 
men  with  considerably  more  than  the  rudi- 
mentary knowledge  that  has  heretofore  suf- 
ficed, and  it  is  the  duty  of  all  of  us  to  drive 
this  truth  home  in  order  that  it  may  be 
fully  appreciated  and  that  we  may  recognize 
the  new  necessity  that  is  upon  us. 

"That  there  is  a  revolution  going  on,  might 
be  profitably  insisted  on  with  a  slight  note 
of  alarm.  Every  other  revolution  that  has 
taken  place  in  railway  equipment  has  been 
a  gradual  one,  and  men  have  had  time  to 
slowly  adapt  themselves  to  altered  condi- 
tions. The  basis  has  been  all  along  practical- 
ly the  same,  and  the  successive  revolutions 
have  been  mere  modifications  and  improve- 
ments along  a  given  line.  This  is  not  the 
case  with  the  present  change.  There  is  an 
absolute  annihilation,  not  only  of  the  pres- 
ent means  of  power,  but  the  substitute  for 
that  power  instead  of  being  centralized  and 
capable  of  isolation,  is  so  associated  with 
the  rolling  stock  as  to  make  it  an  integral 
part  of  it,  to  be  given  into  your  charge. 
There  has  been  very  little  preparation  for 
this  change  which  adds  to  the  requirements 
of  your  craft  the  elements  of  an  art  that 
none  of  us  are  any  too  familiar  with. 

"All  your  roads,  and  particularly  the  two 
great  corporations  that  I  have  mentioned, 
as  soon  as  they  have  installed  electric  trac- 
tion in  New  York,  will  be  handling  in  their 
shops  these  new  hybrid  combinations,  which 
are  neither  all  cars  nor  all  locomotives,  but 
something  of  both,  and  it  will  take  moro 
than  an  expert  carpenter  or  blacksmith  to 
keep  them  In  order. 


"The  magnitude  of  the  change  is  shown  in 

tabulated  form  below,  the  total  electric  gen- 

trating  capacity  located  at  New  York  being 

so  divided  as  to  show  at  a  glance  the  amount 

in    operation    at    the    present    moment   and 

that  contracted  for  for  near  future  delivery. 

In  Operation.      Contracted  for. 

Eqiiiv-  Equiv- 
alent alent 
K.  W.       H.  P.  K.  W.  H.  P. 
Manhattan    Ry....4S,000     72,000  0,000  9,000 

jiKlvn.   Si.i.    lines.  .*20,000     30,000  

luterboro.   subway 48,000  72,000 

1..    1.   K.   K lt>,500  24,750 

A.   1.  C.   K.  It 40,000  60,000 

Total 68,000   102,000   110,500   165,750 

♦Estimated. 

"It  is  proposed  to  substitute  for  steam  on 
the  Interborough,  the  Long  Island  and  the 
New  York  Central,  156,750  horse-power 
units,  or  54,750  units  more  than  the  Brook- 
lyn elevated  lines  and  the  Manhattan  Rail- 
way are  at  present  developing.  Within  the 
next  two  or  three  years  you  are  to  have 
turned  over  to  your  care  much  of  the  ma- 
chinery by  means  of  which  this  tremendous 
volume  of  energy  is  to  be  transformed  into 
work,  for  adjustment  on  the  vehicles  you 
make  and  repair. 

"Academic  and  scientific  men  have  done 
their  work.  Their  problem  has  been  solved; 
yours  is  yet  to  be.  Into  your  keeping  is  to 
be  handed  over  the  adjustment  and  dispo- 
sition of  the  machinery  which  the  scientific 
men  have  invented  and  adapted,  and  on  your 
efficiency  depends  the  validity  of  the  invest- 
ment of  millions  of  dollars  and  virtually 
the  whole  responsibility  of  reforming  the 
method  by  which  the  most  important  part 
of  the  business  of  any  civilized  people — that 
of  transportation — is  conducted.  There  is  to 
be  made  upon  you,  gentlemen,  a  sudden  de- 
mand affording  small  opportunity  for  the 
gradual  acquirement  of  efficiency.  The  de- 
mand must  be  answered  at  once,  or  the 
man  failing  to  answer  mu=t  inevitably  fall 
back.  I  want  to  point  out  that  what  the  sit- 
uation needs  is  preliminary  preparation,  so 
that  when  the  demand  arises  the  men  may  be 
already  equipped.  The  great  necessity  in  all 
kinds  of  railroad  work  is  preparedness. 
Slowly,  year  by  year,  with  the  enlargement 
of  the  necessities  of  a  great  businesslike 
transportation,  its  demand  upon  the  individ- 
uals employed  becomes  more  and  more  ex- 
acting. The  burning  question  is  'Where  can 
we  get  a  man  who  can  go  into  a  carhouse 
and  take  care  of  the  electrical  equipment  of 
a  car?'  He  must  be  a  combination  man,  for 
there  can  be  no  separation  of  forces. 

"The  displacement  of  the  engine  on  sub- 
urban branches  of  steam  roads  will  be  ab- 
solute as  from  time  to  time  electricity  is 
developed  and  applied.  There  will  be  no 
change  from  the  car  builder's  standpoint 
except  the  addition  of  the  electro-mechani- 
cal principles  of  electrical  operation  which 
will  come  under  his  supervision.  There 
will  be  no  other  special  features  of  the 
work  connecte_d  with  the  car  other  than  the 
special  electrical  motor  work  which  will  go 
to  the  central  machine  shop.  You  must  be 
prepared  to  take  not  only  your  car,  but  to 
take  the  intricate  motive  power  and  me- 
chanical working  parts  of  the  car  and  care 
for  It  in  the  car  shop  and  turn  it  out  for 
service  the  following  day." 

President  Brazier  then  addressed  the  As- 
sociation. After  commenting  briefly  on  the 
progress  in  car  building  since  the  organiza- 
tion of  the  Master  Car  Builders'  Associa- 
tion, he  pointed  out  some  of  the  unsolved 
problems  in  car  work  and  suggested  some 
possible  lines  of  profitable  investigation  for 
the  future.     In  part,  he  said: 

"The  expensive  parts  of  freight  and  pas- 
.senger  equipment  to  maintain  to-day  are 
the  draft  rigging,  couplers,  uncoupling 
levers  and  running  parts.    One  of  the  great- 


est expenses  is  maintaining  so  large  a  num- 
ber or  ditt'erent  makes  of  couplers,  which 
each-  road  is  compelled  to  carry  in  stock, 
thus  necessitating  the  carrying  of  many  dif- 
ferent kinds  of  knuckles  and  other  parts  of 
couplers  to  maintan  cars  running  over  its 
system.  It  would  be  desirable  if  all  the 
roads  could  adopt  one  standard  M.  C.  B. 
steel  coupler,  or  have  the  number  reduced 
to  at  least  three  or  four  makes.  The  whole 
subject  of  automatic  couplers  is  so  complete- 
ly covered  with  over  8,000  patents  that  it 
would  probably  be  exceedingly  difficult  to 
get  up  a  new  coupler  that  would  be  accept- 
able to  a  majority  of  the  railroads  without 
incurring  much  trouble  and  inconvenience 
due  to  these  patents.  I  would  suggest  that 
a  committee  be  appointed  to  report  upon  the 
desirability  of  having  a  coupler  designed,  if 
one  is  not  already  in  existence,  which  our 
association  could  take  as  a  standard;  a 
coupler  which  would  consist  of  the  follow- 
ing parts:  1st,  coupler  body;  2d,  knuckle,  so 
designed  that  in  the  event  of  a  knuckle  pin 
breaking  the  knuckle  will  not  pull  out;  3d, 
a  knuckle  pin;  4th,  a  knuckle  lock. 

"I  desire  to  call  attention  to  the  impor- 
tance of  a  closer  inspection  of  couplers  and 
attachments  to  prevent  break-in-twos  of 
freight  trains.  Some  roads  have  adopted 
the  plan  of  having  trains  stretched  at  ter- 
minals and  the  couplers  gaged  with  a  small 
gage  which  can  be  handily  carried  by  in- 
spectors. In  case  this  gage  will  slip  in 
between  the  knuckle  and  the  face  of  the 
coupler  the  car  is  set  out  and  the  trouble 
remedied.  It  is  not  always  a  worn  knuckle 
that  causes  an  uncoupling;  sometimes  other 
wearing  parts  become  so  worn  that  they  al- 
low the  knuckle  to  open  sufficiently  to  un- 
couple the  train. 

"The  svggestion  hag  been  made  that  new 
couplers  should  have  a  bushing  in  the  pin 
hole,  so  constructed  that  it  can  be  removed 
when  worn  too  large,  and  a  new  bushing  ap- 
plied or  some  means  provided  to  take  up  tho 
wear.  In  some  new  couplers  it  has  been 
found  the  pin  hole  was  from  Va  to  %  in.  too 
large,  and  in  some  cases  the  pins  too  small. 
Knuckles  received  from  manufacturers 
should  be  gaged  to  see  that  they  are  made 
according  to  the  standard  contour  lines. 
Many  knuckles  on  the  market  to-day  are  not 
standard  to  the  make  of  coupler  in  which 
they  are  intended  to  be  used.  When  two 
knuckles  not  made  according  to  the  M.  C.  B. 
contour  lines  are  placed  in  adjacent  coup-, 
lers,  trains  will  part  without  either  of  the 
knuckles  opening.  Consequently  particular 
attention  should  be  paid  to  see  that  all  ne^v 
knuckles  are  probably  gaged  when  received. 
The  coupler  committee  should  also  take  up 
the  question  of  coupler  side  clearance.  With 
our  long 'freight  cars  we  should  give  more 
iiide  play  in  our  coupler  yokes. 

"There  has  been  considerable  discussion 
as  to  whether  an  80,000  and  100,000  lbs.  ca- 
pacity box  car  is  an  economical  vehicle  of 
transportation  for  merchandise.  The  aver- 
age lading  of  even  our  60,000  lbs.  capacity 
ear  is  much  less  than  its  capacity,  which 
would  indicate  that  it  is  rather  expensive 
to  haul  the  additional  weight  of  the  larger 
cars.  However,  this  its  a  question  for  the 
operating  and  traffic  departments  to  deter- 
mine, but  there  are  features  connected  with 
it  in  which  the  car  department  is  interested. 

"Since  the  adoption  of  the  rale  providing 
for  the  per  diem  charge  on  freight  cars  there 
is  no  question  but  that  the  extent  of  repairs 
made  to  freight  cars  on  foreign  lines  has 
greatly  diminished,  the  tendency  being  to 
make  only  such  repairs  as  are  absolutely 
necessary  to  put  the  car  in  safe  condition 
for  movement  over  the  road  on  which  the 
repairs  are  made  and  get  rid  of  the  car  as 
quickly  as  possible,  in  order  to  avoid  the 
penalty   prescribed   by   the   per   diem    rule. 
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The  result  is  that  in  neglecting  to  make 
some  slight  repairs  to  a  car  very  extensive 
repairs  are  often  necessary  by  the  time  the 
oar  reaches  its  home  road.  On  the  other 
hand  when  cars  weie  handled  on  the  mile- 
age basis  (there  being  no  penalty  for  hold- 
ing a  car  the  requisite  time  in  which  to 
make  the  necessary  repairs),  more  repairs 
for  which  owners  were  responsible  were 
made  and  the  cost  thereof  billed  against  the 
owners.  While  it  is  important  that  each 
railroad  should  release  foreign  cars  which 
ai'e  held  for  repairs  as  promptly  as  possible, 
Ftill  many  repairs  are  neglected  which,  if 
made  at  the  time  the  defect  is  discovered, 
would  possibly  prevent  subsequent  damage 
and  obviate  the  necessity  of  making  heavier 
repairs. 

"In  all  branches  of  mechanical  activity 
there  is  great  need  for  improving  systems  of 
apprenticeship.  This  is  particularly  true  of 
car  departments  of  railroads.  Car  builders 
have  been  rather  remiss  in  this  matter  and 
it  is  exceedingly  important  that  we  should 
encourage  young  men  of  the  right  sort  to 
become  apprentices  in  car  building  and  to 
properly  provide  such  apprentice  regula- 
tions as  are  necessary  to  attract  young  men 
of  the  kind  we  need.  We  have  talked  about 
apprenticeship  for  years;  let  us  now  do 
something. 

"The  Master  Car  Builders'  and  Master 
Mechanics'  associations  should  be  brought 
together  as  one  organization.  The  work  of 
the  Master  Mechanics'  Association  is  largely 
educational,  and  as  locomotives  are  not  in- 
terchanged it  has  not  the  legislative  func- 
tion of  the  Master  Car  Builders'  Association 
in  the  matter  of  interchange  rules.  It  would 
seem  that  the  interests  of  the  two  associa- 
tions are  not  now  sufficiently  far  apart  to 
warrant  maintaining  separate  organizations. 
Conventions  may  be  arranged  so  that  car 
and  locomotive  subjects  will  be  grouped  to- 
gether and  discussed  at  separate  sessions, 
special  days  being  set  apart  for  the  rules 
of  interchange  and  other  subjects  specially 
pertaining  to  cars.  The  time  for  seriously 
considering  this  question  has  arrived." 

The  suggestions  of  the  president  may  be 
summarized  as  follows: 

1.  The  adoption  of  a  standard  coupler. 

2.  Standardizing  the  pivot  pin  and  the 
material  to  be  used  in  its  manufacture. 

3.  Investigation  of  coupler  side  clearance. 

4.  A  standard  formula  for  journal  bear- 
ings and  linings. 

5.  Improvement  in  the  quality  of  waste  for 
use  In  freight  and  passenger  service. 

6.  An  addition  to  be  maae  to  the  require- 
ments of  the  standard  brake  beam,  calling 
for  test  across  line  of  fulcrum. 

7.  The  standardization  of  steel  freight 
cars. 

8.  The  use  of  40  and  50  ton  capacity  box 
cars,  from  an  economical  standpoint. 

9.  Improvements  in  uncoupling  arrange- 
ments on  couplers. 

10.  Adoption  of  standard  archbar  truck. 

11.  An  adequate  apprenticeship  system. 

12.  The  consolidation  of  the  Master  Car 
Builders'  and  Master  Mechanics'  associa- 
tions. 

The  secretary's  report  showed  a  total  pres- 
ent membership  of  581,  composed  of  335  ac- 
tive, 217  representative,  10  associate  and  19 
life  members.  The  total  number  of  cars 
represented   in  the  association  is  1,755,682. 

The  report  of  the  treasurer,  John  Kirby, 
showed  a  balance  on  hand  on  June  15,  1904, 
of  $3,469.38. 

The  Executive  Committee  recommended 
that  the  annual  dues  be  $4  per  vote  instead 
of  $3,  and  this  was  approved  by  the  associa- 
tion. 

Mr.  Appleyard    (Pullman  Company)    read 
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the  committee  report  on  standards  and 
recommended  practice.  The  discussion  was 
on  the  indiviuuai  recommexidations  of  the 
committee  and  action  was  taken  on  each  as 
it  was  read.  The  first  subject  considered 
was  a  standard  length  of  brake  beam  and 
the  recommendation  that  a  committee  be  ap- 
pointed to  report  on  standard  dimensions  of 
brake  beams  was  adopted.  The  suggestion 
that  the  standard  diameter  for  knuckle  pins 
be  made  1%  in.  was  referred  to  the  commit- 
tee on  couplers.  Sections  2,  3,  4  and  5  of  the 
committee  report  relating  to  limit  gages  for 
couplers  and  yoke  and  drawbar  straps  for 
couplers  were  referred  to  the  proper  stand- 
ing committees.  The  suggestion  that  buffer 
blocks  on  freight  cars  be  left  off  in  the  fu- 
ture was  adopted  after  some  discussion,  sev- 
eral members  being  strongly  in  favor  of  re- 
taining them  as  valuable  aids  in  preventing 
undue  slack  in  trains.  A  change  in  dimen- 
sions of  the  wheel  defect  gage  was  referred 
to  the  committee  on  wheels.  The  proposed 
adoption  as  standard  of  1%  in.  bolts  for  5 
in.  X  9  in.  journal  boxes  was  approved.  The 
recommendation  that  a  committee  be  ap- 
pointed to  prepare  a  design  for  a  filled  bear- 
ing for  51,^  in.  X  10  in.  journals  was  ap- 
proved, as  was  also  the  recommendation  that 
a  committee  be  appointed  to  prepare  designs 
for  standard  arch-bars  for  100,000  lb.  trucks. 
A  committee  was  authorized  to  prepare  de- 
signs for  a  standard  ladder  for  box  cars 
and  to  determine  upon  the  location  of  the 
ladder  and  also  the  handholds  on  the  roof. 
Committees  were  ordered  appointed  to  con- 
sider recommended  practice  for  attachments 
of  draft  gear  to  steel  cars,  design  of  a  flush 
car  door  to  replace  the  present  sliding  door, 
and  the  location  of  airbrake  parts  on  steel 
cars.  The  location  of  air  pipes  and  angle 
cocks  now  embodied  in  the  Recommended 
Practice  was  advanced  to  standard,  subject 
to  letter  ballot.  Safety  chains  for  freight 
cars,  the  advisability  of  abandoning  short 
draft  sills,  revision  of  the  present  design  of 
twist  gage  for  couplers,  and  changes  in  the 
drawings  shown  of  the  M.  C.  B.  drop  test 
machine,  were  all  referred  to  the  respective 
standing  committees. 

Mr.  E.  A.  Moseley,  secretary  of  the  Inter- 
state Commerce  Commission,  then  addressed 
the  convention.  An  abstract  of  his  address 
was  printed  last  week  in  the  Railroad  Ga- 
zette, p.  64. 

The  report  of  the  committee  on  triple 
valve  tests  was  included  in  the  joint  com- 
mittee report  on  revision  of  air  brake  and 
signal  instructions.  The  report  was  not 
read,  but  was  referred  to  letter  ballot  for 
adoption. 

The  committee  on  brake  shoe  tests  report- 
ed that  no  brake  shoes  had  been  submitted 
to  it  for  test  during  the  last  year.  Prof. 
W.  F.  M.  Goss,  Purdue  University,  a  mem- 
ber of  the  committee,  called  attention  to  the 
inactivity  of  this  important  standing  com- 
mittee and  suggested  that  it  should  again  re- 
sume the  investigations  of  brake  shoe  effi- 
ciency carried  on  some  years  ago.  Mr.  Gar- 
stang  (Big  Four)  moved  that  any  railroad 
using  brake  shoes  which  have  not  been  pre- 
viously tested,  send  a  sample  of  the  shoe  to 
the  committee  with  an  analysis  of  the  shoe's 
composition,  and  that  the  reports  of  such 
tests  be  submitted  as  the  committee's  report 
next  year.    The  m.otion  was  carried. 

The  committee  report  on  tests  of  M.  C.  B. 
couplers  was  read  by  Mr.  Appleyard  (see 
Railroad  Gazette.  June  24,  p.  78 ) .  There  was 
some  discussion  on  the  recommendation 
that  there  be  1  16  in.  clearance  between  the 
knuckle  pin  and  the  hole,  some  of  the  mem- 
bers being  of  the  opinion  that  this  was  too 
much.  Mr.  W.  T.  Bentley  (B.  &  0.),  agreed 
with  the  recommendation  in  the  President's 
address  that  some  form  of  pin  hole  bushing 
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be  used  or  that  the  hole  be  machined  in  order 
to  reduce  the  lost  motion  at  that  point.  The 
recommendations  of  the  committee  were  or- 
dered submitted  to  letter  ballot. 

The  committee  report  on  standard  location 
of  third  rail  was  read,  accepted  and  the 
committee  discharged  without  further  dis- 
cussion. (See  Railroad  Gazette,  June  24, 
p.  70.) 

The  committee  on  stenciling  cars  asked  to 
be  continued  for  another  year,  and  made  no 
report. 

Mr.  R.  P.  C.  Sanderson  (Seaboard  Air 
Line)  read  the  report  of  the  committee  on 
coupling  chains  (see  Railroad  Gazette,  June 
24,  p.  69).  Mr.  R.  L.  Cline  (P.  R.  R.),  a 
member  of  the  committee,  presented  a  mi- 
nority report.  Mr.  Sanderson  called  atten- 
tion to  the  idea  that  seems  to  prevail  that 
permanent  safety  chains  will  take  the  place 
of  wrapping  chains  in  double  loads.  The 
large  amount  of  slack  in  the  permanent 
safety  chains  will  not  permit  cars  to  be 
properly  blocked  apart.  Wrapping  chains 
are  essential  for  this  purpose.  With  the 
permanent  chains,  if  the  couplers  part,  the 
two  cars  carrying  a  double  load  can  move 
apart  from  18  in.  to  20  in.,  and  this  might 
cause  serious  disarrangement  of  the  load. 
On  motion,  the  committee  was  continued 
for  another  year,  that  it  might  make  a 
unanimous  report.  The  meeting  then  ad- 
journed for  the  day. 

SECOND  day's   PROCEEDIJS'GS. 

The  first  order  of  business  was  the  reading 
and  discussion  of  the  report  of  the  commit- 
tee on  air  brake  hose  specifications.  Mr. 
Le  Grand  Parish  (Ind.,  111.  &  la.),  read  the 
report  by  abbtract.  (See  Railroad  Gazette, 
Jun.i  24,-  p.  71.)  Mr.  A.  M.  Waitt  moved  that 
the  committee  be  continued  for  another 
year,  with  instructions  to  carry  out  further 
tests  at  Purdue  University,  and  that  in  the 
meantime  the  clause  in  the  Rules  of  Inter- 
change requiring  all  cars  to  be  equipped  with 
M.  C.  B.  standard  hose  after  July,  1905,  be 
thrown  out  until  the  committee  can  frame  a 
more  satisfactory  specification.  The  motion 
was  carried.  Mr.  G.  R.  Henderson  referred 
to  the  damage  caused  to  hose  by  the  ma- 
chines used  in  mounting  the  nipples.  An  ex- 
amination of  several  thousand  hose  after  they 
had  been  removed  showed  that  more  than 
three-fourths  of  them  had  been  damaged  in 
forcing  the  nipples  into  the  coupling,  due 
largely  to  the  rough  and  irregular  shape 
of  the  fittings.  Another  cause  of  burst  hose 
are  the  machines  for  stripping,  some  of 
which  have  a  chisel  to  split  the  hose  around 
the  fitting.  This  chisel  is  often  forced  into 
the  nipple  and  forms  a  sharp  burr  which 
cuts  the  lining  when  a  new  hose  is  applied. 

Mr.  Sanderson  was  of  the  opinion  that  the 
proposed  requirements  for  trainmen  going 
between  cars  and  uncoupling  hose  on  arrival 
of  a  train  in  yards,  could  not  be  enforced, 
because  it  would  mean  putting  up  a  blue 
flag  every  time  it  was  done,  and  this  would 
congest  traffic  too  greatly.  He  believed  the 
pulling  apart  of  hose  could  not  be  stopped 
altogether  or  even  in  great  part.  As  a  busi- 
ness proposition  it  would  not  pay  the  rail- 
roads to  buy  expensive  hose  when  nearly  90 
per  cent,  of  hose  removed  was  removed  for 
causes  not  attributable  to  poor  quality.  Sev- 
eral others  sustained  his  position  on  that 
point.  It  was  finally  agreed  to  abrogate  the 
present  M.  C.  B.  standard  recommendations 
and  substitute,  subject  to  letter  ballot,  the 
new  specifications  as  recommended  practice. 

The  committee  report  on  draft  gear  was 
read  by  Mr.  Parish  (see  Railroad  Gazette, 
June  24.  p.  72).  Mr.  Sanderson  and  Mr. 
Parish  were  both  of  the  opinion  that  the 
round  back  yoke  was  a  good  design,  but  that 
perhaps  better  results'could  be  obtained  with 
n    round   back   construction  made  of  malle- 
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able  iron  in  preference  to  using  a  wrought 
iron  flat  follower  1%  in.  or  2^  in.  thick 
with  a  tilling  piece.  Roads  should  have  the 
option  of  using  either  form.  Mr.  Hennesey 
(C,  M.  &  St.  P.)  was  in  favor  of  increasing 
the  size  of  the  yoke  rivets  from  IVg  in.  to  1% 
in.  in  view  of  the  niany  failures  of  draft 
gear  at  that  point.  He  advocated  doing 
away  with  the  gibs  or  turned  down  ends  that 
fit  over  the  liner  blocks  and  also  widening 
the  yoke  from  4  in.  to  4io  in.  over  the  liner 
blocks.  His  recommendations  were  referred 
to  the  committee  on  standards.  The  report 
of  the  committee  was  accepted. 

Mr.  J.  S.  Chambers  (Atlantic  Coast  Line) 
read  the  committe  report  on  stake  pockets 
(see  Railroad  Gazette.  June  24,  p.  73).  Mr. 
Kiesel  (P.  R.  R  )  objected  to  using  only  \-2 
in.  metal  at  the  top  of  the  pocket  because  it 
would  be  too  weak.  He  also  objected  to  the 
recommendation  of  4  in.  x  5  in.  temporary 
stakes  on  the  ground  that  the  clearances 
for  large  numbers  of  cars  now  in  service 
would  not  allow  more  than  4  in.  x  4  in. 
stakes  to  be  uted.  Mr.  Ball  (Lake  Shore) 
saggested  that  a  minimum  instead  of  a  maxi- 
mum weight  be  specified,  because  the  ten- 
dency was  always  in  making  malleable  iron 
castings  too  light.  The  report  was  referred 
to  the  committee  on  standard. 

Mr.  H.  S.  Hayward  (P.  R.  R.)  read  the 
report  of  the  committee  on  prevention  of 
rust  on  steel  cars  (see  Railroad  Gazette, 
June  24,  p.  70).  In  presenting  the  report 
he  explained  that  it  was  based  largely  on 
the  recommendations  of  roads  having  large 
numbers  of  steel  cars  in  service.  On  the 
Pennsylvania,  coal  tar  placed  between  the 
joints  had  proved  an  excellent  preservative. 
Most  of  the  graphite  paints  used  were  mixed 
with  linseed  oil.  Mr.  W.  T.  Gorell  (P.  &  R.) 
said  that  some  time  ago  a  car  which  had 
been  in  the  shop  had  been  thoroughly 
cleaned  and  coated  with  linseed  oil.  After 
three  months'  service  it  appeared  to  be  in 
excellent  condition,  showing  that  the  sup- 
posed cracking  of  linseed  oil  when  dried  out 
is  not  a  serious  defect.  Mr.  Sanderson  (Sea- 
board Air  Line)  suggested  the  use  of  tar 
paper  for  protecting  steel  underframe.  wood 
body  cars  from  the  effects  of  acid  leaching 
through  the  load,  the  paper  to  be  laid  over 
and  around  the  sills  under  the  floor.  Mr.  Mc- 
intosh (C.  R.  R.  of  N.  J.)  thought  the  secret 
of  success  in  painting  steel  cars  lay  in 
thoroughly  painting  the  cars  when  new,  and 
having  a  good  foundation  for  successive 
coats.  The  report  of  the  committee  was  ac- 
cepted and  placed  on  file. 

The  report  of  the  arbitration  committee 
was  taken  up  next  in  order.  Contrary  to  the 
usual  custom,  it  was  accepted  without  read- 
ing or  discussing  the  several  proposed 
changes.  The  decisions  in  the  arbitration 
cases  brought  before  the  committee  were 
formally  approved  by  the  association. 

The  committee  report  on  prices  for  re- 
pairs to  steel  cars  was  read  by  abstract  and 
opened  for  discussion  (see  Railroad  Gazette, 
June  24,  p.  69).  Mr.  Hennesey  (C,  M.  &  St. 
L.)  suggested  that  the  price  for  bodies  of 
80,000-lb.  cars  be  fixed  at  $100  less  than 
those  of  100,000-lb.  cars,  but  both  Mr.  Stark 
(Pitts.  Coal  Co.)  and  Mr.  Mcintosh  thought 
this  too  much  and  that  $30  less  would  be  a 
fair  valuation.  Mr.  W.  T.  Bentley  (B.  &  O.) 
thought  that  the  price  recommended  for 
scrap  at  %  cents  per  lb.  was  too  much,  and 
that  Vi  cent  would  be  a  fairer  price.  Mr. 
Mord  Roberts  (K.  C.  So.  Ry.)  spoke  of  the 
injustice  to  roads  situated  a  long  distance 
from  the  source  of  steel  supplies  which  the 
rule  regarding  charges  for  material  at  mar- 
ket prices,  presumably  f.o.b.  shipping  point, 
would  involve.  Mr.  Schroyer  (C.  &  N.  W.) 
thought  this  would  involve  but  little  hard- 
ship, as  on  his  rosid  the  average  annual  cost 


of  repairs  to  foieign  steel  cars  was  $1.62. 
The  splice  for  center  sills  shown  in  a  sketch 
in  the  report  was  severely  criticised  by  sev- 
eral members  as  not  being  strong  enough 
for  th*  shocks  it  is  required  to  resist.  The 
committee  was  continued  to  submit  another 
design  next  year.  A  committee  of  five  was 
appointed  to  draw  up  a  satisfactory  set  of 
interchange  rules  covering  passenger  equip- 
ment, on  motion  of  Mr.  H.  F.  Ball  (Lake 
Shore)  after  Mr.  J.  T.  Chamberlain  (B.  & 
M.)  had  read  a  communication  from  the 
New  England  Railroad  Club. 

The  committee  report  on  outside  dimen- 
sions of  box  cars  was  read  by  Mr.  Appleyard 
(see  Railroad  Gazette,  June  24,  p.  71).  Mr. 
Sanderson  questioned  the  possibility  of  run- 
ning cars  of  the  proposed  dimensions 
through  certain  tunnels  on  the  B.  &  O.  and 
the  Pennsylvania,  but  Mr.  Appleyard  stated 
that  these  roads  had  both  approved  the  di- 
mensions as  satisfactory.  The  report  was 
referred  to  letter  ballot  for  adoption  as 
recommended  practice. 

Mr.  William  Forsyth  followed  with  an  in- 
dividual paper  on  steel  for  passenger  car 
construction  (see  Railroad  Gazette,  June  24, 
p.  74).     In  introducing  the  subject  he  said: 

"My  object  is  to  call  attention  to  the  ia- 
creasing  weight  of  passenger  cars  and  the 
unequal  distribution  of  strength  in  passen- 
ger trains.  Twenty  years  ago  passenger 
coaches  weighed  50,000  lbs.;  they  now  weigh 
110,000  and  112,000  lbs.  The  weight  has 
been  more  than  doubled  and  the  capacity 
has  not  been  increased  more  than  30  per 
cent.  Pullman  cars  now  weigh  as  much  as 
a  passenger  locomotive  and  tender  weighed 
then.  They  have  been  increasing  in  weight 
at  the  rate  of  5.000  lbs.  a  year  for  the  last 
six  or  eight  years.  This  great  weight  in 
passenger  trains  creates  not  only  a  big  ex- 
pense in  hauling  heavy  passenger  trains,  but 
the  weight  prevents  an  increase  in  schedule 
time.  The  Master  Car  Builders  should  make 
some  effort  to  prevent  this  constant  increase 
in  the  weight  of  equipment.  The  use  of 
steel  would  increase  the  safety  of  the  equip- 
ment, without  increasing  the  weights.  It  is 
usually  claimed  that,  weight  for  weight, 
wood  is  as  strong  as  iron,  but  when  disposed 
in  the  form  of  a  deep  plate  flanged  girder 
with  thin  web.  there  is  quite  a  difference  in 
favor  of  steel  as  compared  with  the  rect- 
angular wooden  beam." 

Mr.  G.  R.  Henderson  suggested  that  a 
committee  be  appointed  to  consider  not  only 
a  design  of  steel  frame  for  passenger  cars, 
but  also  a  suitable  and  harmonious  list  of 
non-combustible  interior  and  exterior  trim- 
mings. Mr.  M.  K.  Barnum  (C,  R.  I.  &  P.) 
thought  that  postal  cars  as  well,  should  be 
considered,  and  that  the  association  should 
take  some  action  along  this  line  before  it 
was  compelled  to  do  so  by  the  Government, 
which  was  seriously  considering  a  safer  con- 
struction of  postal  cars.  Mr.  F.  H.  Clark 
(C,  B.  &  Q.)  said  that  his  road  has  a  num- 
ber of  cars  built  with  the  Challender  truss 
similar  to  the  girder  side  frame  proposed  by 
Mr.  Forsyth,  and  that  a  good  deal  of  trouble 
had  been  experienced  on  account  of  corro- 
sion. The  plates  are  not  easy  to  get  at  for 
inspection  and  painting,  and  rust  eats  them 
out  rapidly.  Mr.  Ball  suggested  that  the 
committee  consider  not  only  an  all-steel  de- 
sign but  should  also  prepare  an  alternative 
design  with  wood  body  and  steel  under- 
frame.     The  committee  was  so  instructed. 

The  report  of  the  committee  on  cast-iron 
wheels  elidted  much  discussion  (see  Rail- 
road Gazette.  June  24,  p.  68).  Mr.  Garstang 
read  the  report  and  recommended  that  it  be 
submitted  to  letter  ballot  for  adoption  as 
recommended  practice.  Mr.  Hennessey  ob- 
jected to  the  clause  requiring  wheels  for  ac- 
ceptance  in   interchange   to   weigh   not   less 


than  585,  635  and  G85  lbs.  for  the  three 
classes  of  cars  respectively.  Mr.  Mcintosh 
suggested  that  the  clause  be  made  to  read 
so  as  to  include  only  wheels  cast  after  De- 
cember 1,  1904.  Mr.  J.  E.  Muhlteld  (B.  & 
O.)  said  that  experience  on  that  road  had 
shown  that  the  form  of  wheel  proposed  had 
not  given  as  satisfactory  service  as  some 
other  designs.  One  in  particular,  which  has 
given  excellent  results  under  hard  service 
conditions,  originated  in  the  B.  &  O.  foundry 
some  18  years  ago,  and  it  is  a  great  improve- 
ment over  the  old  M.  C.  B.  standard. 
In  the  proposed  design  of  wheel  there  are 
different  stresses  that  tend  to  work  against 
one  another.  In  the  design  of  wheel  referred 
to  there  is  a  harmony  and  a  unison  in  the- 
contractive  and  expansive  efforts.  The  pro- 
posed design  of  wheel  would  have  a  tread 
contour  which  is  liable  to  create  flange  fric- 
tion. Flange  friction  results  in  cracks  at 
the  throat  of  the  flange  and  eventually  in 
the  breakage  of  the  flange.  The  proposed 
wheel  has  an  increased  depth  of  the  metal 
at  the  tread  in  order  to  relieve  the  chilling 
action  at  the  flange,  and  it  has  not  added 
strength  at  that  point.  The  other  design  re- 
ferred to  has  the  advantage  of  backing  up 
the  flange  with  more  metal;  the  tread  is 
deepened  at  that  point  and  tends  to  reduce 
the  chilling  action;  and  the  plates  are  of 
such  design  as  to  prevent  the  cracking. 
While  they  have  had  cracked  plates  with 
that  design  of  wheel,  they  have  not  had,  in 
proportion  to  the  number  of  wheels  of  the 
different  types  used,  anywhere  near  the 
same  number.  Under  severe  service  condi- 
tions on  heavy  grades  and  where  heavy,  se- 
vere braking  power  is  required,  and  with 
heavy  equipment  it  will  sooner  or  later  re- 
sult in  the  condemnation  of  the  cast-iron 
wheel.  This  seems  to  be  the  concensus  of 
opinion  on  the  Baltimore  &  Ohio  from  the 
practical  results  of  the  last  ten  years.  The- 
railroads  to-day  are  not.  however,  in  a 
position  to  increase  operating  expenses 
by  adopting  a  very  expensive  wheel  un- 
less they  are  forced  to.  Mr.  Fowler 
(Can.  Pac.)  said  that  on  the  Southern 
Pacific,  where  the  curves  and  grades, 
were  probably  as  severe  as  anywhere  in  the 
country,  they  had  used  a  design  somewhat 
similar  to  the  one  mentioned  by  Mr.  Muhl- 
feld,  and  that  it  had  given  poor  service. 
They  had  then  adopted  a  design  similar  to- 
the  proposed  new  design  and  obtained  very 
satisfactory  results.  Mr.  Whyte  (B.  &  O.) 
did  not  see  how  the  Association  was  justified 
in  adopting  the  proposed  wheel  when  for  the- 
last  18  months  wheels  of  almost  identical 
design  had  been  giving  so  much  trouble- 
from  the  very  causes  which  it  was  proposed 
to  remedy.  Mr.  Garstang  told  of  the  com- 
mittee's rneeting  with  the  wheel  makers  and 
of  the  final  adoption  of  the  proposed  design 
as  satisfactory  to  all  concerned.  He  said  he 
believed  that  the  time  for  adopting  a  stand- 
ard wheel  was  never  so  opportune  as  at 
present.  Mr.  Onderdonk  (B.  &  O.)  referred" 
to  a  test  started  some  years  ago  in  order  to 
determine  the  cause  of  the  development  of 
seams  in  the  throat  of  cast-iron  wheels.  A 
numl)er  of  wheels  were  put  under  100,000  lb. 
cars,  one  truck  having  the  regular  brake  ap 
plied  and  the  other  truck  being  free  from 
brakes.  This  was  to  determine  whether  the 
seams  were  developed  in  the  throats  of  the 
wheels  where  no  brake  shoes  were  applied. 
After  being  in  service  for  between  18  months 
and  two  years,  two  or  three  of  the  wheels 
on  which  a  brake  shoe  had  never  been  ap- 
plied developed  these  seams  and  broke. 
These  were  cars  operated  in  the  eastern  end 
of  the  B.  &  O.,  where  the  curves  are  quite  se- 
vf>r».  Other  wheels  under  heavy  equipment 
that  had  not  been  operated  on  grades,  but 
simply   around   curves,   deve'oped  the   same 
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seam.  He  had  never  found  that  seams  are 
UOL  diiecii.v  aue  to  braking.  The  cracking 
o:  the  plates,  ho.vever,  is  due  to  the  heat 
from  the  brakes  and  expansion.  This  has 
been  overcome  to  a  certain  extent  by  the  de- 
sign of  the  wheels.  The  wheel  recommended 
by  the  wheel  makers  at  the  present  time 
was,  he  thought,  a  wheel  that  is  easy  of 
manufacture;  that  is,  a  wheel  that  can  be 
cast  or  molded  more  readily  than  some  of 
the  other  wheels  that  have  been  found  to 
give  better  service. 

'1  he  committee's  report  consisting  of  draw- 
ings of  wheels  and  specifications  was  or- 
dered submitted  to  letter  ballot  for  adoption 
as  recommended  practice. 

Mr.  J.  J.  Hennessey  opened  the  first  topi- 
cal discussion  on  the  advantages  or  disad- 
vantages of  a  2-in.  main  steam  pipe  with 
1%-in.  steam  hose.  Mr.  Ball  quoted  a  test 
made  last  winter  on  a  16-car  train,  which 
showed  that  it  could  be  properly  heated  with 
30  lbs.  steam  pressure  if  the  2-in.  pipe  was 
used,  and  that  it  required  80  lbs.  pressure 
with  the  I'i-in.  pipe.  Practical  tests  in  heat- 
ing trains  running  over  the  road  with  1% 
coupling  hose  showed  better  results  than  had 
ever  before  been  attained,  despite  the  se- 
verity of  the  winter.  The  Lake  Shore  is 
equipping  its  trains  as  fast  as  possible  with 
2-in.  pipe  and  1%-in.  hose.  Mr.  F.  W.  Chaf- 
fee (N.  Y.  C.)  said  that  all  the  cars  on  that 
road  had  been  equipped  with  2-in.  pipe  and 
large  hose,  and  the  results  were  uniformly 
satisfactory.  The  hose  coupling  has  a  lock 
on  it  which  is  considered  essential.  The 
opinions  of  Mr.  Mcintosh  and  Mr.  Schroyer 
were  at  variance  with  the  other  gentlemen. 
They  could  not  see  the  advantage  of  using 
a  2-in.  pipe  when  thfe  ll^-in.  pipe  will  carry 
off  all  the  steam  that  can  be  spared  from 
the  engine.  It  is  essential,  of  course,  to  have 
a  straight,  clear  opening  through  all  the 
pipes,  fittings,  hose  and  couplings  through- 
out the  train;  otherwise  trouble  will  occur 
with  any  size  pipe  which  may  be  used.  The 
consensus  of  opinion  seemed  to  be  that  the 
larger  pipe  and  hose  were  advantageous, 
and  that  their  use  should  be  encouraged. 
Topical  Discussions. 

Mr.  E.  B.  Gilbert  opened  the  next  topical 
discussion  on  the  subject,  "To  what  extent 
does  friction  draft  gear  reduce  expenses  for 
repairs,  etc.?" 

Friction  draft  gear  does  reduce  repairs 
and  expenses  below  that  of  spring  draft 
gear,  though  it  is  difficult  to  obtain  detailed 
statistics  showing  the  actual  relations  be- 
tween the  two.  The  points  to  be  considered 
in  comparing  the  two  are: 

First.  The  cost  of  repairs  to  the  draft  gear 
itself,  taking  into  consideration  the  origi- 
nal prices  of  the  two  gears. 

Second.  Cost  of  repairs  to  couplers,  yokes, 
draft  lugs,  draft  sills,  end  sills  and  other 
adjacent  parts  which  depend  largely  upon 
the  draft  gear. 

Third.  Expenses  connected  with  switching 
and  operating  cars  on  road. 

On  the  B.  &  L.  E.,  which  has  heavy  grades, 
the  actual  cost  of  repairs  to  friction  draft 
gear  on  6,800  steel  cars  of  100,000  lbs.  capa- 
city, purchased  at  various  times  from  1897 
to  the  present,  has  been  AM  cents  per  car 
per  year.  "We  are  unable  to  find  anything 
giving  the  cost  of  maintaining  spring  gear 
on  a  similar  car,  but  from  our  experience 
with  wooden  cars  it  must  be  considerably 
greater. 

Considering  the  cost  of  repairs  to  couplers, 
yokes,  etc.,  records  were  kept  by.  two  con- 
necting western  railroads  for  a  period  of 
a  year  of  all  their  coupler  failures  on  two 
series  of  100.000  lb.  capacity  steel  cars,  built 
exactly  alike  with  the  exception  of  the  draft 
gear,  one  series  being  equipped  with  a  fric- 
tion gear  and  the  other  with  a  twin  spring 


gear.  The  ratio  was  all  in  favor  of  the  fric- 
tion gear,  as  follows: 

Coupler  failures — car  mile  per  failure.  .  .  4.8  to  1 
Knuclile  failures — car  mile  per  failure.  .26.2  to  1 
Yoke  failures — car  mile  per  failure 61.1  to  1 

According  to  statistics  which  have  been 
compiled,  over  30  per  cent,  of  the  cost  of 
maintaining  freight  cars  is  due  to  repairs 
to  draft  rigging  and  adjacent  parts.  With 
less  repairs  to  make  we  save  not  only  the 
cost  of  the  repairs  but  we  keep  the  cars  in 
service,  a  matter  of  vital  importance  to  the 
transportation  department.  x 

In  these  days,  when  the  great  problem  is 
to  keep  the  freight  moving,  yard  men  in 
drilling  cars  and  making  up  trains,  in  order 
to  save  time,  keep  the  cars  moving  at  higher 
speeds  and  bring  them  together  with  greater 
force  in  order  to  expedite  handling  and  in- 
sure coupling.  In  order  to  be  able  to  do 
this  and  save  the  time,  we  should  have  a 
draft  gear  that  will  absorb  considerable 
energy  in  itself.  From  the  report  of  tests 
of  the  1902  committee  on  draft  gear,  the  best 
test  of  spring  gear  showed  the  total  work 
absorbed  to  be  6,852  ft.  pounds,  while  on  the 
best  test  of  friction  gear  the  work  absorbed 
was  18.399  ft.  pounds,  90  per  cent  of  this  be- 
ing absorbed  by  friction.  This  cannot  help 
but  keep  down  repairs  when  you  can  ab- 
sorb this  large  amount  of  energy  which 
otherwise  would  result  in  broken  draft  sills, 
etc. 

High  capacity  spring  gear  has  great  re- 
coil, giving  back  a  large  percentage  of  the 
blow  it  receives.  This  damages  the  cars  and 
often  causes  break-in-twos,  with  their  disas-' 
trous  results. 

In  double  spring  gears  with  a  maximum 
capacity  of  40,000  lbs.,  the  recoil  is  16,000 
lbs.,  while  in  friction  draft  gear  a  force  of 
from  150,000  to  175,000  lbs.  is  required  to 
compress  the  draft  gear  solid,  yet  the  re- 
action is  less  than  7,000  lbs.  It  cannot  be 
emphasized  too  strongly  the  possibility  of 
preventing  break-in-twos  by  the  use  of  the 
friction  gear,  the  attendant  results  of  such 
breaks  being  well  known. 

Oh  one  of  our  allied  roads  two  167-ton  lo- 
comotives were  equipped  with  spring  gear, 
which  required  repairs  about  every  10  weeks, 
the  cost  averaging  83  cents  per  thousand 
miles.  Subsequently,  friction  gear  was  ap- 
plied and  no  repairs  were  made  for  over  15 
months. 

The  topical  discussion,  "To  what  extent 
will  a  more  rigid  inspection  of  car  couplers 
at  terminal  points  reduce  accidents  and  re- 
pairs?" was  opened  by  Mr.  James  Macbeth 
(N.  Y.  C),  as  follows: 

In  view  of  the  large  number  of  break-in- 
twos  of  trains,  it  would  appear  imperative 
to  arrange  for  close  inspection  of  couplers 
nnd  attachments  not  only  at  large  terminals, 
but  at  all  points  where  inspectors  are  lo- 
cated and  where  it  is  found  possible  to  do 
so. 

On  one  road  they  have  been  averaging 
about  50  break-in-twos  on  freight  trains  per 
month,  which  were  directly  traceable  to 
worn  coupler  parts;  fully  60  per  cent,  being 
due  to  worn  couplers  or  knuckles,  the  bal- 
ance being  due  to  worn  knuckle  locks,  lock 
pins  and  knuckle  pins.  In  order  to  over- 
come this  trouble  some  roads  have  adopted 
the  practice  of  stretching  trains  before  de- 
taching the  engines,  i.  e.,  setting  brakes  on 
a  few  rear  cars,  then  taking  out  all  the  slack 
and  setting  the  brakes  on  several  cars  at  the 
head  end,  thereby  leaving  all  the  strain  on 
the  couplers  and  giving  inspectors  an  op- 
portunity to  gage  them  with  a  small  gage 
provided  for  that  purpose.  This  gage  is  con- 
structed upon  the  basis  of  the  M.  C.  B.  limits 
and  can  be  handily  carried  by  inspectors  in 
their  pockets.  If  the  gage  will  <-lip  in  be- 
tween the  knuckle  and  face  of  (oupler.  the 


cars  are  parted  and  a  close  examination  is 
made  to  ascertain  the  part  at  fault  and 
either  remedy  the  trouble  on  the  spot,  or  if 
it  is  found  impracticable  to  make  the  open- 
ing in  ihe  train,  condemn  the  car  to  the  re- 
pair track.  This  practice  undoubtedly  has 
a  beneficial  effect  in  reducing  the  number 
of  break-in-twos  and  consequent  damage  to 
cars. 

Mr.  W.  E.  Fowler  said  that  on  the  Can- 
adian Pacific  they  had  been  using  as  a  sub- 
stitute for  this  gage,  a  straight  flat  piece  of 
steel  514  in.  long  and  %  in.  wide,  which  the 
inspector  could  easily  slip  into  his  pocket. 
If  necessary,  he  was  in  favor  of  taking  the 
radical  step  of  increasing  the  labor  charge 
for  knuckle  renewals,  so  as  to  force  owners 
to  keep  the  couplers  up  to  standard.  Mr. 
Mcintosh  said  he  had  experimented  to  some 
e.xtent  with  bushings  placed  in  the  coupler 
head  around  the  knuckle  pin  on  passenger 
equipment  and  the  results  had  been  so  sat- 
isfactory that  he  contemplated  trying  the 
s;ame  remedy  on  freight  equipment. 

The  topic,  "The  advantages  and  disadvan- 
tages of  the  different  varieties  of  side  bear- 
ings now  in  use,"  was  opened  by  a  contribu- 
tion from  Mr.  L.  H.  Turner  (P.  &  L.  E.),  as 
lollows: 

"Fully  one-half  of  the  wheels  removed 
from  under  cars  are  taken  out  for  sharp 
flanges,  due  entirely  to  improper  construc- 
tion and  failure  to  use  devices  that  will  re- 
move in  a  great  degree,  side  rail  wear.  Re- 
duction of  train  resistance  presents  greater 
possibilities  in  reducing  cost  of  train  move- 
ment than  any  other  factor,  and  the  con- 
struction of  body  bolsters  and  trucks  can 
be  so  improved  as  to  admit  of  a  greater  train 
load  with  higher  rate  of  speed,  less  con- 
sumption of  'fuel,  at  no  increase  of  locomo- 
tive energy,  or,  in  other  words,  an  applica- 
tion of  power  where  it  belongs,  to  the  move- 
ment of  freight  and  not  consumed  in  need- 
lessly wearing  out  wheel  flanges  and  rails. 
Build  the  body  bolsters  of  such  material  and 
strength  as  will  enable  them  to  carry  the 
load  upon  the  center  bearing;  and  make  the 
center  plates  so  as  to  offer  the  least  possi- 
ble resistance  to  the  rotative  movement  of 
the  truck.  Give  side  bearings  of  whatever 
type  used  sufficient  clearance  so  as  to  not 
come  in  contact  except  on  curves  with  high 
elevation.  A  dynamometer  test,  with  a 
train  with  trucks  and  bolsters  arranged  and 
constructed  as  recommended,  will  show  start- 
ling results  in  comparison  with  one  as  usually 
found  with  weak  bolsters  with  one-half  or 
more  often  nearly  the  whole  of  the  load  carried 
upon  side  bearings.  There  are  no  advantages 
in  using  side  bearings,  when  considered 
alone,  except  that  they  support  the  side  of 
the  car,  which  the  poor  and  improperly  de- 
signed body  bolster  fails  to  do,  and  for  this 
purpose  one  type  is  as  good  as  another.  The 
disadvantages  are  numerous.  The  greatest 
is  the  increased  cost  without  corresponding 
benefits.  We  are  striving  to  correct  evils 
with  wrong  remedies.  Patented  devices  have 
come  into  the  market  without  number  and 
none  have  accomplished  what  was  claimed 
for  them,  and  none  will  until  center  plates 
receive  intelligent  attention.  When  this  is 
done  the  cost  for  transportation  per  ton 
mile  will  be  greatly  reduced,  due  to  increased 
train  tonnage  per  unit  of  power,  trains  will 
be  moved  faster,  with  an  all-round  improve- 
ment in  service.  Frictionless  side  bearings 
with  frictionless  center  plates,  or  as  nearly 
so  as  can  be  made,  in  connection  with  prop- 
erly constructed  body  bolsters,  are  sorely 
needed.  Mr.  George  L.  Fowler  gave  some 
results  of  an  interesting  experiment  made 
some  time  ago  to  determine  the  cause  of  un- 
equal wear  on  curves. 

Mr.  Gorrell  (P.  &  R.)  opened  the  discus- 
sion on  the  present  method  of  securing  spring 
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pockets  to  couplers  on  freight  cars.  Mr. 
Ball  suggested  that  possibly  some  form  of 
pocket  and  attachment  could  be  devised  that 
could  be  removed  from  broken  couplers  and 
reapplied  to  nev>-  couplers  at  any  small  inter- 
change or  repair  point  with  the  labor  at 
hand.  He  also  thought  that  with  the  long 
pockets  used  in  connection  with  friction 
draft  gears,  some  form  of  flexible  connec- 
tion between  the  coupler  and  spring  pocket 
would  b'.'  advisable.  He  showed  a  drawing 
of  such  a  connection  in  which  the  coupler 
is  made  with  an  enlarged  end  at  the  rear 
of  the  shank,  which  will  take  a  2i2-iii-  pin. 
The  coupler  is  also  provided  with  a  bush- 
ing. The  pocket  is  made  of  1-in.  x  5-in.  iron 
with  the  ends  upset  to  form  a  circular  lug 
concentric  with  the  center  of  the  pin.  This 
gives  additional  bearing  surface  for  wear. 
The  M.  C.  B.  pocket  has  100  per  cent, 
strength  through  the  rivets;  this  design  has 
125  per  cent,  through  the  pin  hole  and  116 
per  cent,  through  the  pin  for  resisting  shear. 
AVith  this  form  of  pocket  the  coupler  could 
be  detached  at  any  small  repair  point  and 
a  new  one  easily  applied.  The  design  also 
permits  of  greater  lateral  motion  of  the 
coupler,  a  very  important  consideration.  On 
motion  of  Mr.  F.  H.  Stark,  the  subject  was 
referred  to  a  committee  for  report  next 
year. 

Mr.  W.  E.  Fowler  opened  the  discussion 
on  brake-beams  and  the  proper  method  of 
hanging  them  to  secure  brake-shoe  clearance. 
At  least  one-half  of  all  the  brake-shoes  on 
most  of  the  freight  trains  on  this  continent 
drag  on  the  wheels  when  the  cars  are  in  mo- 
tion. The  retarding  effect  of  this,  or  the 
additional  power  required  to  overcome  the 
necessary  friction,  has  been  estimated  to  be 
as  high  as  5  per  cent.  No  relief  has  so  far 
appeared  for  brakes  when  hung  to  the  body, 
and  none  that  is  practical  and  effectual  when 
hung  to  the  trucks.  The  only  proper  place 
for  attachment  of  the  brake  hanger  is  to 
the  truck,  and  to  that  part  of  it  not  affected 
by  epring  movement,  this  being  necessary 
to  secure  uniform  piston  travel  and  braking 
power.  Inner  hung  brakes  applied  in  this 
way  are,  however,  almost,  if  not  always,  so 
hung  that  the  top  (if  not  all)  of  the  brake- 
shoe  drags  on  the  wheel,  creating  friction, 
which  is  costly,  both  in  brake-shoes  and 
power.  The  trussed  brake-beam,  unless  sup- 
ported at  the  lower  fulcrum  by  a  suspension 
spring  or  hanger,  will  produce  friction,  as 
will  attachment  of  hanger  too  low  on  the 
brake  head,  a  brake  hanger  too  nearly  ver- 
tical, a  brake  lever  fulcrum  which  carries 
the  lever  too  far  forward,  a  bottom  connec- 
tion too  short,  etc.  The  suspension  spring 
at  the  fulcrum,  a  bottom  rod  of  proper 
length,  a  truck  wheel  base  long  enough  to 
permit  brake  hanger  to  assume  an  angle  of 
about  110  deg.  with  a  line  drawn  through 
the  center  of  the  brake  head  and  center  of 
the  wheel — all  these  are  factors  in  the  prob- 
lem. Thf  suspension  spring  is  neither  dur- 
able nor  reliable,  and  it  adds  considerably 
to  the  cost  of  the  truck.  The  brake  head 
should  be  so  re-designed  that  with  a  wheel 
base  of  5  ft.  3  in.  or  5  ft.  4  in.,  and  brake- 
beam  center  14  in.  from  top  of  rail,  the  con- 
tour of  the  face  of  the  brake-shoe  will  coin- 
cide with  the  section  of  the  wheel  tread  pre- 
sented to  it,  and  the  angle  of  the  brake 
hanger  should  be  sufficient  to  withdraw  the 
brake-shoe  from  the  wheel  evenly — top  and 
bottom — when  brakes  are  released.  It  would 
also  be  well  to  have  the  brake  hanger  as 
long  as  possible,  so  that  the  difference  in 
position  of  brake  levers,  caused  by  wear  of 
shoes,  would  have  the  minimum  effect  on 
the  hanging  of  the  shoe. 

Tests  made  Indicate  that  a  reliable  re- 
lease spring  requires  to  overcome  ft  a  pres- 
sure as  great  as  10  lbs.  per  sq.  in.  In  the 


cylinder,  and  as  it  also  requires  more  at- 
tention than  it  is  likely  to  receive  in  the 
way  of  adjustment,  we  should  look  for  a 
way  of  overcoming  the  difficulty  by  gravity. 
Mr.  G.  R.  Headerson  pointed  out  that  when 
retardation  due  to  braking  takes  place  the 
weight  is  thrown  on  the  forward  wheel  of 
the  truck,  and  the  weight  is  decreased  on 
the  rear  wheel.  If  the  hangers  are  placed 
inside,  the  effect  of  the  angle  of  the  hanger 
will  be  to  reduce  the  braking  power  on 
the  rear  wheel,  which  has  the  weight  de- 
creased, and  to  increase  it  on  the  front 
wheel,  which  has  the  increased  weight,  so 
that  the  full  benefit  of  the  brakes  is  had 
without  slipping.  If,  however,  the  brakes 
are  hung  outside,  then  the  angle  of  the 
hanger  tends  to  effect  an  increased  brak- 
ing power  on  the  rear  wheel,  which 
has  the  diminished  weight,  and  to  re- 
duce the  braking  power  of  the  front 
wheel,  which  has  the  increased  weight. 
In  order  to  prevent  wheels  from  slipping  a 
smaller  co-efficient  must  be  used  for  braking 
if  brakes  are  outside  hung  than  if  they  are 
inside  hung. 

Mr.  J.  J.  Hennessey  was  of  the  opinion 
that  theoretically  the  correct  position  for  a 
brake  is  inside  and  hung  from  the  spring 
plank  or  some  part  of  the  truck  that  does 
not  vary  in  height,  yet  a  brake  that  is  not 
relieved  at  all  by  the  spring  is  shut  out 
of  good  working  action  so  very  often  that 
in  practice  it  becomes  a  serious  matter  to 
hang  a  brake  where  it  is  not  relieved  by 
the  spring,  either  inside  or  outside.  There 
would  be  little  trouble  with  outside  hung 
brakes  if  a  hanger  long  enough  was 
hung  at  such  an  angle  that  as  soon  as 
the  brakes  are  released  it  would  draw  the 
shoe  off  and  not  drag  on  the  front  end. 

Mr.  P'owler  in  reply  said  that  inside-hung 
brakes  are  hung  to  parts  of  the  truck  not 
affected  by  the  truck  spring  movements  and 
that  this  insured  uniform  piston  travel  in 
the  brake  system  under  all  conditions.  This 
is  one  of  the  most  important  points  in  con- 
nection with  the  subject. 

The  next  topic,  "Stronger  Draft  Gear  for 
Passenger  Cars,"  was  opened  by  Mr.  H.  La 
Rue  (C,  R.  I.  &  P.).  He  said  that  two 
years  ago  they  began  to  strengthen  the  draft 
arrangement  on  certain  classes  of  equipment 
with  the  wooden  draft  timbers.  A  tandem 
arrangement  was  not  used  for  the  reason 
that  very  often  this  equipment  was  placed 
in  a  three  or  five  car  train  and  the  draft 
springs  were  too  stiff.  The  main  trouble 
was  to  hold  the  draft  lugs  to  the  timbers 
and  keep  them  from  splitting. 

A  special  casting  was  designed,  which  has 
been  applied  on  all  old  cars  brought  into 
the  shop  for  over  a  year  and  they  have 
never  had  to  renew  one  for  any  cause.  The 
casting  is  made  in  two  parts  and  is  securely 
blocked  between  the  horn  on  the  front  of 
the  casting  and  the  end  sill;  also  it  is  se- 
curely blocked  between  the  back  of  the  cast- 
ing and  the  body  transom.  This  arrange- 
ment has  been  applied  to  use  on  all  classes 
of  cars  with  wooden  draft  timbers  without 
changing  the  standard  extension  of  the  draw- 
bars and   has  given  excellent  results. 

About  three  years  ago  they  increased  the 
standard  draft  arrangement  under  the 
heavier  equipment  that  have  steel  platforms, 
by  making  the  spring  follower  1%  in.  thick 
and  the  distance  between  the  pulling  lugs 
or  draft  beams  11  in.,  but  still  using  the 
standard  6  in.  x  8  in.  draft  spring. 

Some  companies  are  using  the  tandem 
springs,  but  in  most  cases  this  necessitates 
different  lengths  of  drawbars  to  suit  the 
different  equipment,  possibly  making  two 
or  three  different  lengths,  which  Is  a  very 
serious  objection   upon   a   large   system   on 


account    of    the    large    stock    carried    at    so 
many  different  points. 

The  ideal  arrangement  should  operate  so 
that  the  first  %  in.  of  the  travel  of  the  draw- 
bar should  be  comparatively  easy  or  about 
the  same  as  the  present  8-in.  spring.  The 
balance  of  the  travel  should  go  up  in 
strength  very  quickly  and  much  stronger,  to 
suit  both  light  and  heavy  trains,  and  also 
the  space  occupied  by  such  an  arrangement 
should  be  but  a  very  little  more  than  the 
present  single  spring  arrangement,  so  that 
the  same  length  of  drawbar  can  be  main- 
tained on  all  classes  of  cars.  Mr.  E.  M. 
Herr  (Westinghouse  A.  B.  Co.)  said  that 
greater  yielding  resistance  is  rather  diffi- 
cult to  obtain  in  the  very  limited  space 
available.  It  is  exceedingly  difficult  to  bring 
in  yielding  resistances  without  having  con- 
siderable space.  In  order  to  absorb  the 
energy  which  must  be  done  in  the  starting, 
you  must  have  space  in  which  to  do  it.  He 
doubted  very  much  if  any  successful  device 
could  be  arranged  that  would  only  occupy 
8  in. 

Mr.  G.  R.  Henderson — The  subject  of  tan- 
dem springs  in  passenger  equipment  is  im- 
portant. It  was  referred  to  by  the  speaker 
as  not  being  entirely  satisfactory.  The  last 
road  I  was  connected  with  hauled  heavy 
trains,  up  to  15  and  18  cars,  and  we  found 
with  the  single  springs  that  it  was  impos- 
sible to  keep  the  platforms  together,  and 
they  would  stand  apart  as  much  as  2  inches. 
We  adopted  the  policy  of  placing  two  springs 
— tandem  springs — and  we  found  quite  a 
benefit  in  reducing  the  shock. 

Mr.  La  Rue — What  I  had  reference  to  as 
the  tandem  spring  not  being  entirely  sat- 
isfactory was  in  the  length  of  space  occu- 
pied. My  object  in  bringing  this  matter 
up  was  to  stimulate  some  one  to  devise  an 
arrangement  steady  enough  to  do  the  work 
to  occupy  a  space  of  about  17  inches.  If  it 
cannot  be  brought  inside  these  figures,  as  I 
stated  before,  it  will  necessitate  different 
lengths  of  extensions  of  the  drawbars,  and 
that  is  something  we  would  rather  not  go 
to,  unless  it  is  absolutely  impossible  to 
get  something  which  will  answer  the  pur- 
pose. I  realize  that  the  tandem  spring 
would  be  satisfactory  for  the  baggage  cars, 
and  such  as  that,  and  I  believe  it  would  be 
all  right  for  the  forward  cars,  but  I  do  not 
think  it  is  right  for  all  coaches,  because  I 
think  there  is  too  much  resistance  in  the 
spring. 

Mr.  J.  J.  Hennessey  (C,  M.  &  St.  P.) 
ihought  the  ideal  passenger  car  spring  or 
attachment  should  be  constructed  for  an  or- 
dinary spring,  and  that  possibly  the  M.  C.  B. 
spring  of  jthe  present  strength  could  be  used. 
Give  that  an  opportunity  to  yield  li/4  in. 
and  then  have  a  friction  come  in  that  would 
take  the  severe  shocks.  The  friction  would 
not  act  at  all  except  when  the  jerks  or  the 
shocks  are  more  than  are  usually  found  in 
ordinary  service.  The  objection  to  large 
spring  power  is  that  a  recoil  that  is  very  ob- 
jectionable cannot  be  avoided. 

Mr.  La  Rue  said  his  idea  in  venturing  the 
suggestion  that  the  first  %  of  an  inch  would 
be  the  ordinary  spring  was  on  account  of 
the  switching  of  the  passenger  cars  and 
throwing  them  together  at  the  present  time 
with  the  knuckles  closed,  and  also  to  give 
the  ordinary  spring  resistance  with  the  IM- 
in.  movement  that  is  had  on  the  buffers  at 
the  present  time  on  passenger  equipment. 
After  that  was  absorbed  then  the  power 
should  all  come  in  the  next  inch,  running 
up  on  the  car  to  a  resistance  of  probably 
50,000,  55,000  or  60,000  lbs. 

Mr.  Herr  said  there  is  no  difficulty  what- 
ever in  obtaining  exactly  what  was  described 
in   existing   friction   gears,   but  not   In   the 
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small  space.     It  would  require  more  than  8 
in.  of  space  in  which  to  put  it. 
The  meeting  then  adjourned. 

THIUD    day's    PROCEEUINGS. 

The  first  business  of  the  third  session  was 
the  supplementary  report  of  the  Arbitration 
Committee  on  the  questions  submitted  to  it 
for  action  during  the  two  previous  sessions. 
The  committee  reported  against  placing  a 
minimum  weight  on  wheels  for  acceptance 
in  interchange;  fixed  the  price  for  40-ton 
box  car  bodies  with  wooden  bodies  and  steel 
underframes  when  36  ft.  long  and  under  40 
ft.  at  $675;  approved  the  suggestions  of 
the  committee  on  prices  of  repairs  to  steel 
cars  in  all  their  important  points  except 
the  price  of  %  cent  for  scrap  credits,  which 
was  recommended  to  be  changed  to  i/i  cent. 
The  supplementary  report  was  adopted  with- 
out discussion  and  the  convention  proceed- 
ed to  the  report  of  the  committee  on  loading 
long  materials.  After  much  dis,-;ussion,  es- 
pecially on  the  recommendation  that  ties 
and  fence  posts  loaded  on  flat  cars  be  not 
accepted  for  shipment,  the  report  was  or- 
dered referred  to  letter  ballot  for  action 
on  each  rule.  A  standing  committee  was 
ordered  to  be  appointed  to  take  up  this  ques- 
tion each  year. 

The  next  report  was  on  steam  and  air  line 
connections.  The  committee  was  unable  to 
make  anything  but  a  progress  report  and 
asked  to  be  continued  another  year.  The 
repoi-t  of  the  committee  on  subje3ts  was  re- 
ceived and  adopted.  (See  Railroad  Gazette. 
June  24,  p.  68.)  Mr.  C.  M.  Bloxham  read 
the  report  of  the  committee  on  tank  cars 
and  Mr.  A.  W.  Gibbs  asked  that  it  be  received 
as  a  progress  report  and  the  committee  con- 
tinued another  year.  The  American  Rail- 
way Association  will  not  take  definite  action 
on  the  subject  of  rules  for  tank  car  move- 
ments in  trains  until  next  fall  and  the  com- 
mittee has  still  a  number  of  important  tests 
to  make  before  any  definite  action  is  taken 
looking  toward  a  standard.  The  committee 
was  continued.  After  hearing  the  report  of 
the  committee  on  resolutions  and  the  nomi- 
nating committee  the  annual  election  took 
place.  The  following  oflScers  were  elected 
for  the  coming  year:  Presiaent,  W.  P.  Ap- 
pleyard  (The  Pullman  Company) ;  1st  Vice- 
President,  Joseph  E.  Buker  (Illinois  Cen- 
tral); 2d  Vice-President,  W.  E.  Fowler  (Ca- 
nadian Pacific) ;  3d  Vice-President,  George 
N.  Dow  (Lake  Shore) ;  Treasurer,  John 
Kirby.  The  executive  committee  for  the 
coming  year  is  composed  of  James  Macbeth 
(N.  Y.  C),  A.  E.  Mitchell  (Lehigh  Valley), 
H.  D.  Taylor. 

The  retiring  president  and  incoming  presi- 
dent made  suitable  speeches  and  after  Mr. 
Appleyard  took  the  chair  the  meeting  ad- 
journed. 


Additional    Exhibits   at   Saratoga. 

The  following  list  of  exhibits  at  the  Sara- 
toga Conventions  completes  the  partial  list 
printed  last  week,  p.  79: 

American  Balance  Valve  Co.,  Jersey  Shore, 
Pa. — American  balanced  slide  valves,  Ameri- 
can balanced  piston  valves,  the  J.  T.  Wilson 
high-pre.ssure  balanced  valve,  American  metal- 
lic piston  rod  and  valve  stem  packing,  Nixon 
safet.v   stay-bolt  sleeve. 

American  Machinery  Co.,  Grand  Rapids, 
Mich. — Oliver  woodworking  tools,  wood  trim? 
raers,  hand  jointers,  saw  benches,  band  saws, 
wood  lathes  and  pattern  shop  tools. 

American  Nut  &  Bolt  Fastener  Co.,  Pitts- 
burg, Pa. — Samples  of  nut  locks  and  bolt  fast- 
eners. 

American  Steel  Foundries,  New  York. — The 
"R.   E.   Jannev"  cast-steel  coupler. 

American  Stoker  Co.,  Erie,  Pa. — Model  of  a 
reverberatory  furnace  with  stoker  attachment 
and  a  stoker  foree  stand. 

Andrew  Ventilator  Company,  New  York — 
Showing  car  ventilator. 


Ashtou  \'alvo  Co.,  Boston,  Mass. — Exhibit 
in  a  room  at  the  Grand  I'liion  Hotel  of  loco- 
motive muffler  and  pop  safety  valves,  blow-off 
valves,  air  and  steam  gages,  gage  testers  and 
chime  whistles. 

Aurora  Metal  Co.,  Aurora,  111. — Samples  of 
the  Lewis  &  Kunzer  metallic  piston  packing. 

Baltimore  Railway  Specialty  Co.,  Baltimore, 
Md. — Norwood  ball-bearing  center-plates  and 
side  bearings. 

Barnett  Equipment  Co.,  Newark,  N.  J. — - 
The  Barnett  connector  for  automatically  coup- 
ling the  steam,  air  and  signal  pipe  lines  be- 
tween cars. 

Beard,  Andrew  J.,  Birmingham,  Ala. — The 
Beard  coupler. 

Berlin  Machine  Co.,  Beloit,  Wis. — Photo- 
graphs and  drawings  of  woodworking  machin- 
ery. 

Charles  H.  Besly  &  Co.,  Chicago,  111.— Gard- 
ner grinding  machines,  taps,  parallel  clamps, 
spiral   grooves. 

Best  International  Calorific  Company,  Los 
Angeles,  Cal. — Showing  locomotive,  stationary 
and  blacksmith  furnace  burneis. 

Herman  Boker  &  Co.,  New  York. — Samples 
of  "Novo"  steel  twist  drills,  cutters  and  other 
tools. 

L.  J.  Bordo  Co.,  Philadelphia,  Pa.— The 
Bordo  blow-off  valve  and  Bordo  swing  joints. 

Buchanan,  Dr.  A.  T..  Chicago,  111.— Show- 
ing the  Fay  Manilla  Roofing  Company's  in- 
sulating  paper. 

Cambria  Steel  Co.,  Johnstown,  Pa. — Exhibit 
of  locomotive  forgings  and  two  steel  cars  placed 
on  the  D.  &  H.  tracks. 

Camel  Co.,  Chicago,  111. — Hose  clamps  and 
car  doors. 

Car  Builders'  Supply  Co.,  Chicago,  111. — Mc- 
intosh ventilated  hatch  cover,  freight  and  pas- 
senger car  side  bearings,  oil  box. 

The  Philip  Carey  Manufacturing  Co.,  Lock- 
land,  Ohio. — Samples  of  85  per  cent,  magnesia 
locomotive  lagging  and  steam  pipe  covering. 

J.  M.  Carpenter  Tap  &  Die  Co.,  Pawtucket,- 
R.  I. — Exhibit  of  taps,  dies  and  other  small 
tools. 

Case  Manufacturing  Co..  Columbus,  Ohio. — 
Crane  trolleys,  electric  hoists  and  controlling 
apiiaratus  for  crane  motors. 

Chicago  Railway  Equipment  Co.,  Chicago, 
111. — "Creco"  automatic  frictionless  side  bear- 
ing. "Diamond"  special  brake-beam  for  high- 
speed brakes,  "Diamond"  adjustable  brake- 
beam. 

Cling-Surface  Mfg.  Co.,  Buffalo,  N.  Y.— Sam- 
ples of  belt  dressing. 

Coburn  Trolley  Track  Mfg.  Co.,  Holyoke, 
Mass. — Exhibit  of  overhead  trolley  track  with 
traveler  and  hoist  fitted  with  an  automatic  hoist- 
ing rope  lock. 

Columbus  Steel  Rolling  Shutter  Co.,  Colum- 
bus,   Ohio. — Samples    of    steel   rolling   shutters. 
Corkerv  Door   Hanger  Co.,   East  Cambridge. 
Mass. — Model    of   car    door    hung    on    Corkery 
door  hangers. 

Corrington  Air  Brake  Co.,  Matteawan,  N.  Y. 
— Air  brake  equipment  for  engines  and  cars 
and  the  Corrington  alternate-continuous  brake 
system  apparatus. 

Crandall  Packing  Co.,  Palmyra,  N.  Y.— Sam- 
ples  of  steam,   air   and   hydraulic   packings. 

Creasor,  J.  H..  Wabigoon,  Canada. — Showing 
the  Creasor  roller  bearings. 

Curtain  Supply  Co.,  Chicago,  111.— Attrac- 
tive booth  fitted  with  several  styles  of  car  cur- 
tains with  Burrowes  and  Forsyth  "Roller  Tip' 
fixtures. 

Damascus  Brake  Beam  Co.,  St.  Louis,  Mo. — 
Damascus  brake-beams. 

Davis  Expansion  Boring  Tool  Co.,  St.  Louis, 

]\Io. — Davis   expansion  car   wheel   boring   tools. 

Detroit   Lubricator  Co.,   Detroit,   Mich.-^Ex- 

hibit   of   several   sizes   of    locomotive   sight-feed 

lubricators  of  the  original  "buirs-eye"  type. 

The  J.  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 
^Samples  of  Dixon  graphite  paints  and  lubri- 
cants. 

Dressel  Railway  Lamp  Works,  New  York. — 
Locomotive  headlights,   signal   lamps. 

G.  Drouve  Co.,  Bridgeport,  Conn. — Models  of 
the  Lovell  window  operating  device  for  shops 
and  other  buildings. 

Economy  Locomotive  Sander  Co.,  Baltimore, 
Md. — Exhibit  of  locomotive  sanding  devices. 

Edgar  Car  Lock  &  Seal  Co.,  Kansas  City, 
]^jo. — Car  locks  and  seals  for  refrigerator  car 
doors  and  sliding  doors.  „,.,,, 

The  Electric  Storage  Battery  Co..  Philadel- 
phia, Pa. — Chloride  accumulator  storage  bat- 
teries for  train  lighting. 

Empire  Saf'^ty  Tread  Co.,  Brooklyn,  N.  Y. — 
Samples  of  carborundum  safety  treads  for  car 
steps. 

The  Fairbanks  Co.,  New  York.— A  large  ex- 
hibit of  gas  engines,  valves,  scales,  trucks, 
pumps,  lenthor  lieltirg.  Dart  unions  and  flanges, 
power  hacksaws,  poiver  liammers.  copy  presses. 


pipe-threading  machines  and  other  miscellaneous- 
railroad  tools  and  appliances. 

Federal  Co.,  Chicago,  111. — Railroad  water 
closets  and  toilet  fixtures. 

Flauuery  Bolt  Co.,  Pittsburg,  Pa. — Tate  flex- 
ible stay-bolts. 

Garlock  Packing  Co.,  Palmyra,  N.  Y.— A  full 
line  of  air,  steam  and  hydraulic  hose,  packings 
and  rubber  goods,  including  the  Garlock  throt- 
tle and  air-pump  packings. 

General  Manifold  Co.,  Franklin,  Pa. — Sam- 
ples of  manifold  sheets,  requisition  blanks,  de- 
fect cards,  etc. 

Goldschmidt  Thermit  Co.,  New  York. — Sam- 
ples of  pieces  welded  by  the  Alumino-Thermic 
process. 

Goodwin  Car  Co.,  New  York. — Catalogues 
and   photograplis  of  the   Goodwin  dump  car. 

A.  Morris  Hall,  Philadelphia,  Pa. — Drop 
forgings  made  by  the  Transue  &  Williams 
Co.,  Alliance,  Ohio,  including  car  and  locomo- 
tive forgings,  ball-bearing  center-plates.  Buck- 
eye track  jacks,  drop-forged  keys  and  wedges. 
Hall  Signal  Co.,  New  York. — A  two-blade 
electro-gas  signal  in  operation  and  illuminated 
by   the  Commercial  Acetylene  Co.'s   system. 

Hanlon  Locomotive  Sander  Co.,  Winchester, 
Mass. — Working  model  of  locomotive  sander. 

Harris  Manufacturing  Co.,  Greenville,  S.  C. 
— Showing  a  train  signal  device  operated 
through  an   independent  line  of   %-in.  pipe. 

Harrison  Dust  Guard  Co.,  Toledo,  Ohio.— 
Exhibit  of  four  sizes  of  Harrison  dust  guards 
for  20,  30,  40  and  50-ton  cars ;  also  a  car  jour- 
nal lubricator. 

N.  L.  Hayden  Mfg.  Co.,  Columbus,  Ohio. — 
Samples  of  Downing  metallic  packing.  Tippet 
locomotive  safety  valve  and  Hercules  malleable 
pop  safety  valve. 

Helwig  Manufacturing  Co.,  St.  Paul,  Minn.^ 
Pneumatic  tools. 

Hill,  Clarke  &  Co.,  Boston,  Mass.— One  No.  2 
plain  milling  machine,  one  No.  2  Universal 
milling  machine,  one  No.  2  Lucas  boring  ma- 
chine, one  4-ft.  Western  radial  drill,  one  24-in. 
wet    topi   grinder,   motor   driven. 

Iless-Bright  Mfg.  Co.,  Philadelphia,  Pa.^ 
Exhibit  of  ball  bearings. 

Hoffman  Grain  Door  Co.,  Battle  Creek,  Mich. 
— Model  of  the  Hoffman  grain  door. 

Home  Rubber  Co.,  TVenton,  N.  J. — Samples 
of  "N.  B.  O."  packing,  sheet  packing  and  steam 
and  air  hose. 

Industrial  Water  Co.,  New  York. — Full  size 
model  of  a  chemical  regulating  device  for  a 
water-softening  machine   in  operation. 

International  Text-Book  Co.,  Scranton,  Pa. 
— Complete  sets  of  the  "Library  of  Technol- 
ogy," electrical  and  mechanical  engineering 
courses  and  law  course  and  one  of  their  in- 
struction cars  on  the  D.  &  H.  tracks. 

Jenkins  Bros.,  New  York. — Full  line  of  angle 
and  globe  valves  for  high  and  low  pressures  and 
samples  of  Jenkins'  "96"  packing. 

Kennicott  Water  Softener  Company,  The, 
Chicago,  111. — Showing  water-softening  appa- 
ratus. 

Keystone  Drop  Fors;e  Works.  Philadelphia, 
Pa. — Drop  forgings  for  car  and  locomotive 
work,  including  Keystone  connecting  links, 
safety  shackle  hooks  and  crocodile  wrenches. 

Kindl  Car  Truck  Co..  Chicago,  111.— Models 
of  Kindl  and  Cloud  trucks. 

Locomotive  Fuel  Saving  Company,  New 
York. — Catalogues,  records  and  photographs  of 
fuel-saving  device. 

Mc(iuire.  Cummings  Mfg.  Co.,  Chicago.  111. — 
A  model  of  a  new  grain  door  with  safety  door 
brackets. 

Mann,  McCann  Co..  Chicago.— The  Bruyn 
smoke  jack.  Northwestern  locomotive  air  sander, 
McCann  grader  and  spreader  car,  the  Young 
locomotive  valve  gear,  the  Ravlin  system  of 
electric  wiring  for  roundhouses  and  shops. 

Manufacturers'  Railway  Supply  Co.,  Chi- 
cago, 111. — Plain  and  pocket  faced  interlocking 
brake  shoes  for  cars  and  locomotives,  samples 
of  shoes  taken  direct  from  service  from  sev- 
eral' large  roads.  Displav  showing  difference 
between  amount  of  scrap  from  Interlocking  and 
other  types  of  brake-shoes.  Brake-beams  for 
demonstrating  the  application  and  working  of 
the  shoes. 

Modern  Tool  Co.,  Erie.  Pa. — "Magic"  chucks, 
self-opening  dies,  taps,  mills,  grinders  and  Wal- 
lace chaser. 

Monarch  Supply  Co.,  Chicago,  111. — Roller 
side   bearing. 

Moran  Flexible  Joint  Co..  Louisville,  Ky. — 
Moran  flexible  joints  for  steam  and  air  con- 
nections between  engine  and  tender. 

Nathan  Mfg.  Co.,  New  York. — Exhibit  of  in- 
jectors, lubricators  and  Klinger  reflex  water 
glass. 

Nernst  Lamp  Company,  The.  Pittsburg,  Pa. 
— Showing  the  Nernst  lamp,  in  the  Westiug- 
lionse  joint  exhibit. 

New  Jersey  Tube  Co.,  Newark.  N.   J. — Cor- 
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rugated  boiler  tubes  and  a  hydraulic  machine 
for  testing  their  expansion. 

Page  Car  Company,  Winterport,  Me. — Mod- 
els of  dumping  cars. 

Peck,  Stow  &  Wilcox  Company,  New  York. — 
Wrenches,   braces  and  chisels. 

I'eckham  Manufacturing  Company,  The.  Xew 
York. — Taylor  non-chattering  brake  hanger, 
photographs  and  blue  prints  of  electric  and 
steam  railroad  trucks. 

Philadelphia  Pneumatic  Tool  Co..  Philadel- 
phia, Pa. — Chipping,  calking  and  riveting  ham- 
mers, yoke  riveters,  rotary  drills,  breast  drilLs, 
foundry  rammers,  air  hoists  and  complete  pneu- 
matic equipments ;  also  a  Herron  &  Bury  com- 
pressor. 

Post  &  Co.,  E.  L.,  New  York. — Post  "Zero" 
metal  for  car  and  locomotive  bearings. 

Pyle-National  Electric  Headlight  Co..  Chi- 
cago", 111. — See  exhibit  of  Commercial  Acetylene 
Co. 

Railway  Appliances  Co.,  Chicago,  111. — Olds- 
mobile  railroad  inspection  car. 

Rostand  Manufacturing  Company,  New 
Haven.  Conn. — Model  of  extension  hat  and  bag 
rac-y   for   "issenser   coacues. 

Schoen  St-el  Wliel  Co..  Pittsburg.  Pa.— Ex- 
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IV. — Batteries  axd  Their  Exclosukes. 

The  gravity  cell  is  the  most  common  type 
of  battery  in  use  for  working  track  circuits, 
being  best  adapted  to  heavy  discharges  and 
frequent  short  circuits.  Generally  speaking, 
two  such  cells  are  placed  in  multiple;  this  is 
done  in  order  to  keep  the  voltage  as  low  as 
is  practicable  (about  one  volt  being  avail- 
able). This  arrangement  of  cells  is  consid- 
ered necessary  in  order  to  avoid  the  possibil- 
ity of  failure  to  operate  the  relay  in  case  one 
jar  breaks. 

This  cell  is  easily  maintained,  it  being  nec- 
essary to  renew  the  sulphate  of  copper  about 
once  every  four  weeks.  A  4-lb.  zinc  of  good 
quality  will  wear  three  months.    These  zincs 
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dition,  the  cells  are  kept  in  iron  pipes  called 
"chutes,"  set  in  the  ground,  which  brings  the 
lowest  cell  about  7  ft.  below  the  surface; 
deep  wooden  wells  are  also  used  and  some- 
times surface  battery  houses.  With  these 
precautions,  generally  speaking,  there  have 
been  no  interruptions  to  the  continual  flow 
of  current,  but  the  last  winter  made  new  dis- 
closures, and  it  will  be  necessary  to  try  new 
preventives. 

A  number  of  gravity  cells  wei'e  frozen  for 
the  first  time  because  frost  penetrated  the 
earth  farther  than  ever  before- — from  six  to 
eight  feet.  These  conditions  have  been  met 
successfully  by  using  a  liberal  amount  of 
mineral  wool  about  10  in.  thick  around  the 
chute  for  a  depth  of  four  feet.  One  very  try- 
ing case  of  frozen  track  battery  was  that 
where  the  temperature  remained  at  from  28 
deg.  F.  to  32  deg.  F.  below  zero  for  several 
days.  It  was  impossible  to  keep  the  circuits 
in  service  without  the  aid  of  heat,  which  was 
supplied  by  putting  kerosene  lamps  within 
the  chutes.  In  another  instance  the  ther- 
mometer registered  from  10  deg.  F.  to  20 
deg.  F.  below  zero  for  a  period  of  ten  days, 
the  frost  penetrating  to  a  depth  of  five  feet. 
This  cold  spell  was  followed  by  a  rising  tem- 
perature for  a  period  of  three  days,  the  ther- 
mometer on  the  third  day  reaching  50  deg. 
F. ;    then   there   was   a   steady   thermometer 


Fig.    1  —  Iron    Battery    Well. 


Fig.  2 — Battery  Well  with   Small   Opening. 


Fig.    5 — Wooden    Battery   Well. 


hibit    of    Schoen    solid    rolled    and    forged   steel 
wheels. 

Charle.s  R.  Silkmnn.  New  York. — An  exhibit 
of  .samples  of  "Pluviusin,"  an  artificial  leather. 

Smart  Car  Door  Co.,  Na.shua,  N.  H. — Model 
of  Smart  flush  car  door. 

Spiral  .Journal  Bearing  Co.,  New  York. — 
Exhibit  of  new  and  worn  journal  bearings. 

Standard  Brazing  Co.,  Boston,  Mass. — Braz- 
ing process. 

Standard  Paint  Co.,  New  York. — Refrigera- 
tor car  models  showing  insulation  sheeting  and 
Insulating  paper,  iron  and  wood  preservative 
paint,  car  flooring  and  "Knberoid"  roofing. 
'  Tlie  Standard  Steel  Works,  Philadelphia, 
Pa. — The  Standard  rolled  steel  wheel. 

Stannard  &  White,  Racine,  Wis. — Exhibit 
■of  locomotive  cab  seats. 

Star  Brass  Manufacturing  Co.,  Boston,  Mass. 
— St.^am  gages,  pop  safety  valves,  lubricators, 
renewable  seat  and  disc  globe  valves,  angle 
valves,  blow-off  cocks,  water  gages,  recording 
gages  patent  cylinder  relief  and  vacuum  valves. 

Templeton,  Kenly  &  Co.,  Ltd.,  Chicago,  III. 
— Simplex  ja'ks. 

Trararnell,  E.  R.,  Lakeland,  Fla. — Safety  de- 
vice for  holding  up  drawheads  where  pulled 
out. 

Underwood,  H.  B.,  Philadelphia,  Pa. — Cata- 
logue of  special  tools,  boring  bars  and  valve 
seat  facers,  and  a  quartering  level. 

Washburn  Company,  The,  .Minneapolis,  Minn. 
— Freight  couplers,  flexible  head  passenger 
coup''  rs   and  switch  engine  couplers. 

Walters.  .T.  H.,  Augusta,  Ga. — Automatic 
pneumatic  track  sanders. 

Waugli  Draft  Gear  Compan.y,  Chicago. — Full 
size  model  of  spring  cushion  draft  gear. 

Wellman-Seaver-Morgan,  Co.,  Cleveland,  Ohio. 
The  Wi'llirian-Street  cast-steel  bolsters. 

Wheel  Truing  Brake  Shoe  Co.,  Detroit,  Mich. 
■ — Samjjles  of  wheel   truing  brake  shoes. 

J.  T.  Williams  &  Sons.  New  York. — Exhibit 
of  f.incy  woods  for  interior  finish  and  decora- 
tion of  cars. 


should  not  be  used  after  they  are  worn 
thin;  for  the  internal  resistance  of  the  cell 
is  then  increased  and  in  case  of  heavy  rain 
or  poor  track  insulation  from  any  cause 
there  are  likely  to  be  namerous  interrup- 
tions, due  to  the  insufHcient  voltage.  Prac- 
tice indicates  that  no  zinc  should  be  kept  in 
service  for  a  track  circuit  if  it  weighs  one 
pound  or  less. 

In  some  sections  these  cells  are  kept  in 
good  condition  by  the  frequent  use  of  a 
hydrometer,  the  density  of  the  zinc  solution 
being  maintained  at  a  specific  gravity  not  to 
exceed  1.15,  which  is  equivalent  to  about  24 
per  cent,  of  zinc  sulphate  plus  7  molecules  of 
water.  While  this  may  work  out  to  a  nicety, 
a  better  way  is  to  adopt  stated  periods  for 
renewing  the  cells,  say,  once  in  four  weeks, 
if  the  traffic  is  reasonably  heavy  and  once 
in  six  weeks  if  it  is  not  over  30  train  move- 
ments in  24  hours.  It  can  be  said,  however, 
that  when  working  under  such  conditions 
cells  should  be  inspected  at  least  once  be- 
tween renewals.  If  there  is  too  much  zinc 
solution  it  should  be  diluted  with  water.  Care 
should  be  taken  to  thoroughly  screen  and 
wash  all  sulphate  of  copper  in  a  cell  when  it 
is  renewed,  also  to  remove  all  collections  of 
copper  so  as  to  discourage  the  so-called 
"caking."  Zincs  should  be  kept  scrupulously 
clean,  so  that  there  may  be  free  action.  This 
battery,  being  made  of  a  solution  of  sulphate 
of  copper,  freezes  when  the  temperature 
falls  below  32  deg.  F.    To  anticipate  this  con- 
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•Previous  articles   on   pages  137,   242,   287  and 


ranging  from  32  deg.  F.  to  40  deg.  F.  for  a 
period  of  three  days  at  the  end  of  which  the 
cells  in  six  chutes  were  frozen  solid.  The 
failure  of  the  track  section  due  to  this  freeze- 
up  occurred  on  the  ninth  day  following  the 
breaking  up  of  the  cold  spell.  It  is  proposed 
to  meet  this  condition  by  putting  a  liberal 
quantity  of  manure  around  and  over  the  tops 
of  these  chutes.  It  is  believed  this  will  be 
an  absolute  protection.  This  conclusion 
seems  warranted  from  experience  gathered 
on  another  section  of  the  same  road,  where 
under  parallel  conditions,  the  cells  worked 
without  interruption,  having  been  protected 
by  piling  manure  around  iron  battery  wells 
in  which  were  cells  of  several  different  de- 
signs. In  the  case  of  the  six  chutes  frozen, 
it  is  known  that  the  earth  was  not  closely 
packed  when  the  chutes  were  set. 

The  gravity  cell  is  also  used  for  operating 
signal  magnets,  clutches  and  locks.  When 
used  for  thjs  purpose,  the  cell  need  not  have 
so  close  inspection  as  when  it  is  used  for 
track  circuits.  The  cells  are  connected  in 
series;  with  the  higher  voltage  and  freedom 
from  polarization  under  a  heavy  and  con- 
tinued current  output  the  cell  is  popular. 
The  labor  involved  in  making  renewals  when 
the  cells  become  exhausted  is  somewhat 
greater  than  for  cells  using  soda  or  potas- 
sium. The  objections  to  the  cell  are  briefly: 
1,  liability  to  freeze;  2,  expense  of  renewals. 
To  anticipate  freezing,  many  designs  of  cel- 
lars or  wells  have  been  devised.  Those  made 
of  iron  are  generally  like  Fig.  1.  In  this  de- 
sign, boiler  iron  Vi   in.  thick  is  used.     The 
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"well  is  circular  with  the  bottom  riveted  In  so 
as  to  guarantee  a  water-tight  enclosure.  The 
shelves  on  which  the  cells  are  set,  the  "frost- 
breaker"  and  the  top  are  made  of  wood. 
These  wells  are  usually  7  ft.  deep  and  5  ft. 
in  diameter. 

There  is  also  a  design  of  cellar,  or  "tub," 
as  it  is  usually  termed,  made  of  wood  of  the 
same  general  appearance  as  the  iron  well 
just  described.  In  both  designs  of  cellars,  it 
is  necessary  to  provide  frost  doors  or  break- 
ers, A  X  Fig.  1.  Where  this  is  not  sufficient 
protection  manure  must  be  piled  around  and 
over  the  top  of  the  well. 

There  is  in  service  a  cellar  constructed  on 
lines  corresponding  closely  with  Fig.  2;  in 
this  design,  it  will  be  seen  that  the  opening 
is  only  2  ft.  square.  I  have  never  heard  of  a 
frozen  gravity  cell  in  such  a  well;  a  number 
are  in  service  in  the  west  and  northwest. 

Where,  because  of  quicksand,  rock  or 
swamp,  it  is  not  expedient  to  use  the  cellar, 
it  is  advisable  to  build  shelters  on  the  sur- 
face. Of  this  type  of  shelter  the  most  com- 
mon is  a  small  frame  building  with  double 
thickness  wall  and  an  air  space  of  3  in.  filled 
with  sawdust;  double  floor  and  double  ceil- 
ing lined  in  same  manner.    The  roof  is  gen- 
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class  is  the  "Edison  Primary  Cell."  Its  gen- 
eral design  is  too  well  known  to  require  de- 
scription. Of  the  second  class  there  are  now 
four  prominent  types  in  the  market — Water- 
bury,  Gordon,  Nungesser  and  Gladstone- 
Lalande.  In  the  first  three,  the  cathode  or 
copper  element  is  in  the  form  of  scale  in- 
stead of  a  compressed  plate  as  in  the  Edison. 
The  use  of  scale  makes  it  necessary  to  use  a 
perforated  basket  or  cylinder. 

In  the  Gladstone-Lalande,  the  mechanical 
construction  compares  favorably  with  the 
Edison  Primary,  differing  from  that  princi- 
pally in  its  solution,  which  is  a  20  per  cent, 
solution  of  caustic  soda.  Gravity  cells  are 
being  replaced  by  cells  of  the  acid  type  and 
frequently  they  are  placed  in  the  enclosures 
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cold  weather  the  benefit  of  the  new  solution 
may  be  had;  others  think  it  is  the  very  na- 
ture of  the  solution  and  that  unless  heat  is 
applied  it  cannot  be  prevented;  still  another 
opinion  is  advanced  that  the  solution  is  not 
properly  prepared  by  the  men  who  do  the 
recharging — that  they  use  too  much  water 
for  the  quantity  of  potash. 

A  number  of  cells  having  a  solution  of  20 
per  cent,  potassium  hydrate  with  a  specific 
gravity  of  1.175  show  a  decrease  of  .1  volt 
per  cell  in  24  hours  with  the  thermometer  at 
20  deg.  F.  below  zero.  When  this  drop  in 
voltage  was  noticed,  the  specific  gravity  of 
the  cells  was  1.25,  they  having  been  in  serv- 
ice about  six  months.  As  to  the  renewal  of 
the  cells  in  the  fall,  opinion  differs  very 
much,  some  claims  being  made  that  there  is 
no  difference.  Cases  are  cited  where  renewed 
cells  were  placed  within  the  same  enclosure 
with  old  cells  and  they  all  suffered  alike. 
Tests  carried  through  two  winters  indicate 
that  the  trouble  is  traceable  to  the  density 
of  the  solution,  principally.  It  is  likely  that 
most  of  this  trouble  can  be  anticipated  if  the 
proper  strength  of  solution  is  used;  the 
trouble  with  a  weak  solution  being  its  lia- 


Fig.    3 — Brick    Battery    House. 


Fig.   4 — Iron    Battery    Enclosure. 


Fig.   6 — Iron    Battery   Enclosure. 


erally  of  shingle.  This  box  has  withstood 
temperatures  as  low  as  zero,  but  where  the 
thermometer  drops  below  that  point,  arti- 
ficial heat  must  be  provided.  This  is  usually 
done  by  burning  a  kerosene  lamp  within  the 
shelters.  Several  railroads  have  surface  en- 
closures built  of  concrete.  This  has  been 
found  to  meet  the  conditions  quite  well.  Fig. 
3  shows  a  circular  brick  shelter  with  a  con- 
crete roof;  this  is  of  recent  design  and  is 
believed  to  be  one  of  the  best  shelters  in 
service. 

Cells  in  surface  house  shelters  are  renewed 
with  less  labor  than  cells  in  cellars  or  wells, 
for  with  the  latter  all  materials  must  be 
carried  to  the  bottom  or  the  cells  must  be 
carried  to  the  surface  of  the  ground.  When 
gravity  battery  is  used,  these  interruptions 
may  cause  delay  to  trains,  unless  they  are 
quickly  anticipated,  and  then  only  at  an  in- 
creased cost  for  both  labor  and  material. 

Of  the  second  objection,  it  might  be  briefly 
stated  that  the  amount  of  labor  employed  to 
keep  in  operation  3,000  cells  of  gravity  bat- 
tery on  a  certain  road  originally  cost  30  per 
cent,  more  than  it  does  at  the  present  time 
with  more  improved  designs  of  battery. 

The  gravity  cell  is  gradually  giving  way  to 
the  more  improved  types  of  so-called  "acid 
primary  batteries,"  of  which  there  are  two 
distinct  classes;  those  consisting  of  a  solu- 
tion of  potassium  hydrate  and  those  consist- 
ing of  a  solution  of  sodium  hydrate.  It  is 
probable  that  there  are  in  service  more  cells 
of  the  former  type  than  any  other  except  the 
gravity.     The  most  prominent  type  of  this 


formerly  used  for  the  gravity.  In  many  cases 
it  is  deemed  necessary  to  keep  them  under- 
ground, so  that  their  solutions  can  be  kept 
from  congealing,  which  action  reduces  the 
e.m.f.  Carefully  compiled  records  show  a 
diversity  of  opinion  as  to  best  practice  in  this 
direction.  During  the  past  winter  the  potash 
solution,  when  used  underground,  i.  e.,  below 
the  frost  line,  did  not  congeal  enough  to 
cause  a  noticeable  decrease  in  e.m.f.  This 
appears  to  be  true  of  all  cells,  whether  they 
had  recently  been  renewed  or  had  been  in 
service  for  a  year.  These  cells  had  the  best 
protection  possible  short  of  applying  arti- 
ficial heat. 

There  are,  however,  on  record,  a  large  num- 
ber of  failures  of  this  type  where  the  cells 
were  installed  within  iron  enclosures  like 
Fig.  4.  The  drop  in  e.m.f.  varied  in  different 
localities  and  under  different  temperatures. 
In  a  region  where  the  temperature  ranged 
from  10  deg.  F.  to  20  deg.  F.  below  zero,  many 
of  these  cells  were  frozen  into  a  solid  mass 
and  ceased  to  deliver  current;  in  other  locali- 
ties, the  thermometer  went  as  low  as  36  deg. 
F.  below  zero,  but  not  enough  congealing 
took  place  to  cause  the  flow  of  current  to 
cease,  although  the  signals  moved  slowly; 
where,  under  favorable  conditions,  a  signal 
will  move  from  the  stop  to  the  proceed  posi- 
tion in  3  to  6  seconds,  the  time  was  increased 
to  30  and  even  45  seconds. 

As  to  the  cause  of  this  congealing,  there  is 
a  diversity  of  opinion.  Some  claim  that  it  is 
due  to  the  age  of  the  solution  and  advocate 
the  renewal  of  all  cells  in  the  fall,  so  that  in 


bility  to  freeze  and  with  a  strong  solution  to 
crystallize  out. 

The  cells  in  which  a  solution  of  sodium  is 
used  have  shown  remarkable  qualities  to 
withstand  severe  declines  in  temperature.  On 
a  large  installation  where  all  of  the  cells  are 
in  enclosures  like  Fig.  6  and  in  wooden  bat- 
tery wells  like  Fig.  5,  no  case  is  recorded 
where  there  was  congealing  sufficient  to  re- 
duce the  e.m.f.  more  than  one  volt  for  every 
20  cells  installed.  The  temperature  ranged 
from  zero  to  42  deg.  F.  below;  the  specific 
gravity  was  1.25,  the  cell  having  been  in  serv- 
ice about  five  months.  These  figures  apply 
to  a  25  per  cent,  solution  with  a  specific  grav- 
ity of  1.29  when  installed. 

This  record  is  from  sections  separated 
many  miles  and  the  solutions  had  been  in 
service  anywhere  from  a  few  days  to  about 
three  years;  in  one  exceptional  case  the  cells 
had  delivered  current  uninterruptedly  for  a 
period  of  43  months.  This  particular  bat- 
tery is  still  in  service  and  operates  a  home 
and  a  distant  enclosed  disk  signal  with  an 
average  train  movement  of  30  trains  every 
24  hours. 

Of  the  cells  using  sodium  over  100  were 
in  service  during  the  past  winter  for  track 
batteries  in  exposed  places  and  no  failures' 
occurred.  Many  were  in  tunnels  and  on 
bridges  where  the  gravity  cell  could  not  be 
kept  from  freezing  even  by  the  use  of  lamps. 
i3ut  to  convey  the  impression  that  such  cells 
will  not  congeal,  and  even  freeze,  would  be 
wrong;  they  are  thus  affected  when  too  much 
water  is  used  in  the  solution. 
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The   Atlanta   &    Birmingham   Air    Line. 


The  Birmingham  extension  of  the  Sea- 
board, or  the  Atlanta  &  Birmingham  Air 
Line,  as  it  is  commonly  known,  now  build- 
ing between  Atlanta,  Ga.,  and  Birmingham. 
Ala.,  presents  many  interesting  features 
owing  to  the  natural  characteristics  of  the 
country  through  which  it  passes.  The  road 
as  located  is  as  nearly  an  air  line  as  it  is 
possible  to  make  it  in  a  region  where  the 
land  is  so  badly  faulted.     Starting  outside 


being  built  under  the  general  specifications 
of  a  1  per  cent,  grade  and  a  maximum 
curvature  of  six  degrees,  compensated  with 
easements.  Seventy-five-lb.  rails  are  used 
throughout  and  passing  tracks  are  built 
every  five  miles.  There  will  be  16  depots, 
ten  water  stations  and  three  coaling  stations 


this  tunnel  is  shown  in  the  acccompanying 
photograph.  The  work  on  this  division  also 
includes  a  deck  truss  bridge  with  two  spans, 
each  135  ft.  long,  over  the  Chattahooche 
River,  four  miles  out  of  Atlanta.  This 
bridge  has  two  deck  plate  girder  trestle 
approaches,     the     eastern     one     of     which. 
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of  Atlanta  at  Howells,  the  line  passes  in  a 
northwesterly  direction  through  Fulton, 
Cobb,  Paulding  and  Polk  counties,  in  the 
State  of  Georgia,  into  the  Red  Mountain 
district  of  Alabama,  where  it  runs  through 
the  Counties  of  Calhoun,  St.  Clair  and  Jef- 
ferson, encountering  many  coal  measures 
and  ridges  of  limestone.  This  latter  region 
is  noted  for  its  browostone,  iron  ore,  red 
hematite,  coal  and  limestone,  and  these  nat- 
ural features  should  ;  eventually  prove  of 
immense  value  to  the  railroad  passing 
through  the  district.  According  to  the  pres- 
ent estimates,  the  Atlanta  &  Birmingham 
Air  Line,  when  completed,  will  be  166  miles 
long,  the  air-Iir.e  distance  between  the  two 
cities  being  about  146  miles. 

The   Atlanta   &   Birmingham   Air   Line   is 


IVIap  of  Atlanta  &  Birmingham  Air  Line. 

on  the  line.  The  coaling  stations  will  be 
located  at  Howells,  Rockmart  a^idCoal  City 
and  will  have  a  capacity  of  8t)0'  tons,  250 
tons  and  200  tons,  respectively.  I]hey  will 
be  equipped  with  Fairbanks,  Morse  &  Com- 
pany's gasoline  engines  and  hoisting  ma- 
chinery and  the  old  car-dumping  system  now 
in  vogue  will  be  abandoned,  -The  water  sta- 
tions will  each  have  a  tub  capacity  of  50,000 
gallons.  The  termiual,pflittts.  On' the  line  will 
be  at  Howells,  just  ptitside  of  Atlanta,  and 
at  Nineteenth' street  in  Birmingham.  At 
Howells,  several  new  shops  and  a  yard  have 
been  built,  and  at  Birmingham  a  new  freight 
house  is  now  going  up. 

The  work  on  the  main  line  has  been  divid- 
ed into  three  divisions,  the  first  one  extend- 
ing from  Howells  to  Rockmart,  a  distance 
of  45  miles,  where  con- 
nection is  made  with 
the  old  East  &  West 
Railroad.  This  divi- 
sion which  is  practi- 
cally a  cross  country 
line  through  a  very 
rugged  country,  has 
necessitated  a  number 
of  heavy  cuts  and 
fills  and  the  removal 
of  about  2,750,000  cu. 
yds.  of  earth.  The 
heaviest  work  is  at 
Braswell,  thirty  -six 
miles  out  of  Atlanta, 
where  there  is  a  tunnel 
700  ft.  long,  built 
through  solid  rock. 
The  rock  cut  approach 
at  the  eastern  end  of 


is  supported  on  eight  steel  bents  and 
the  western  on  four  bents.  These  bents 
rest  on  concrete  piers  and  connect  the  two 
concrete  abutments  at  either  end.  Just  to 
the  west  of  this  bridge  the  Atlanta  &  Bir- 
mingham Air  Line  encounters  the  Atlanta 
&  West  Point  Railroad,  and  a  concrete  skew 
arch  culvert  has  been  built  under  the  latter 
road,  as  shown  in  the  accompanying  photo- 
graph.    This    culvert   has   been   made   sufli- 


Twenty-five    Foot   Arch     Culvert. 

ciently  broad  for  the  building  of  a  second 
track,  as  it  is  the  intention  of  the  company 
to  eventually  make  this  line  double  track 
for  the  entire  distance.  Work  on  this  divi- 
sion is  well  advanced;  grading  is  all  com- 
pleted except  on  a  few  short  sections  and 
track  has  been  laid  for  over  two-thirds  of 
the  distance. 

The  second  division,  running  from  Rock- 
mart, Ga.,  to  Coal  City,  Ala.,  is  practically  a 
revision  of  the  old  East  &  West  Railroad 
and  the  work  has  consisted  principally  of 
reducing     the     alinement     from     14-degree 


Approach    to    Bras/veil    Tunnel,    Looking    West. 


Skew   Arch   Culvert   West   of  Chattahoochee    River. 


Jllv  1,   1904. 


THE     RAILROAD     GAZETTE. 


lO: 


curves  on  the  old  line  to  six-degree  curves  on 
the  new,  and  the  grades,  from  2  per  cent, 
to  a  maximum  of  1  per  cent.,  compensated. 
The  distance  on  the  old  line  between  these 
points  is  86  miles,  while  the  new  location 
is  only  about  80  miles  long,  saving  approxi- 
mately six  miles.  The  new  line  generally 
follows  the  grade  of  the  East  &  West  road- 
bed, except  between  Merrellton  and  Francis, 


in  place  of  the  wooden  structures  in  the  old 
line.  The  largest  bridge  is  over  the  Coosa 
River,  about  15  miles  east  of  Coal  City. 
This  bridge  is  of  plate-girder  construction, 
with  three  fixed  spans  and  a  draw.  Smaller 
bridges  have  also  been  erected  over  Fish 
Creek,  Terrapin  Creek  and  Ohatchee  Creek. 
After  passing  the  Coosa  River,  the  new 
line  diverges  sharply  from  the  East  &  West 


Coal  City  to  Birmingham,  about  40  miles. 
It  is  on  this  division  that  the  numerous 
ridges  of  the  Blue  Ridge  Mountains  are  en- 
countered, running  northeast  and  southwest, 
making  it  impossible  in  some  places  to  avoid 
tunneling  and  necessitating  a  large  number 
of  very  heavy  cuts  and  fills.  Shortly  after 
leaving  Coal  City,  the  line  encounters  the 
first  ridges  in  these  mountains.     As  it  was 


New    Receiving   Yard   at   Howells — Atlanta   &    Birmingham   Air   Line. 


wliere  an  entirely  new  location  has  been 
made.  In  all  cases  where  the  old  line  is  fol- 
lowed, the  roadbed  has  been  entirely  rebal- 
lasted  and  relaid  with  75-lb.  rails  to  make 
it  suitable  for  the  heavier  class  of  roll- 
ing stock  which  will  pass  over  it.  The 
work  on  this  division  has  also  included  the 
building  of  a  number  of  plate-girder  bridges 


roadbed  at  Ragland  and  passes  to  the  south- 
east of  the  old  alinement  until  within  a 
few  miles,  of  Coal  City.  Grading  on  the 
second  division  is  completed  and  track  has 
all  been  laid. 

The  heaviest  work  on  the  Atlanta  &  Bir- 
mingham Air  Line  is  on  the  third  division, 
which  runs  from  a  point  IH  miles  east  of 


found  impossible  to  cut  through  these 
ridges,  the  Hardwick  tunnel,  which  is  1,100 
ft.  long,  was  built.  This  tunnel  is  already 
headed  and  the  reinforced  timbering  is  being 
removed.  After  leaving  the  Blue  Ridge 
Mountains,  the  line  passes  through  the  Bea- 
ver Valley  north  of  Anderson  Mountain  and 
comes   to   the   Black   Creek    Valley.     Three 
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cieaKs  run  through  this  valley  aud  over 
each  of  these  a  bridge  75  ft.  high  has  beeu 
built.  From  there  on  coal  measures  are. 
again  encountered  until  the  Cahaba  River 
is  reached.  At  this  point  there  is  a  steel 
viaduct  500  ft.  long  and  124  ft.  high  sup- 
ported on  concrete  pedestals.  The  founda- 
tions of  this  bridge  are  finished  and  the 
■work  on  the  steel  superstructures  will  soon 
be  begun.  After  leaving  the  Cahaba  River, 
the  line  again  encounters  a  number  of  ridges 
and  at  Roper  Gap  another  tunnel  850  ft. 
long  is  being  built.  The  line  then  runs 
through  a  region  that  is  fairly  level  to  a 
point  called  Weeman's  Crossing,  ten  miles 
out  of  Birmingham.  Here  the  roadbed  is 
elevated,  as  it  crosses  over  the  tracks  of 
the  Southern  and  the  Central  of  Georgia 
railroads.  The  terminal  point  in  Birming- 
ham is  at  Nineteenth  street.  Grading  on 
this  division  is  now  finished  and  both  the 


-'SJ<i/l!ffhK~~^ 


on  the  track  side,  which  can  be  pushed  to 
one  side  when  cars  are  being  loaded  or  un- 
loaded. The  top  of  the  rail  is  4  ft.  below 
the  floor  level.  Two  s:ales  of  5,000  tons 
capacity  each  are  conveniently  located  at 
either  end  of  the  building,  and  light  is 
obtained  by  means  of  skylights  4  ft.  x  6  ft. 
cut  in  the  roof  at  intervals  of  every  40  ft. 
The  lloor  is  made  of  6-in.  concrete,  with  a 
3-in.  surface  mixture  of  Portland  cement  and 
sand,  and  is  supported  on  18-in.  concretfi 
walls  resting  on  the  foundations  of  the 
building. 

One  of  the  interesting  features  of  the  At- 
lanta aud  Birmingham  Air  Line  is  the  num- 
ber of  culverts  which  have  been  built  along 
the  route.  Most  of  these  are  of  the  usual 
arch  design,  with  heavy  abutments.  The 
largest  one  is  on  the  third  division  and 
has  a  25-ft.  span.  This  culvert  is  made  of 
concrete  reinforced  by  corrugated  bars.  The 


Cross  Section  of   Freight  Station   at   Birmingham. 


' 

'Vaqon     Oe 

4.000 

>/ery    Side 

Off.ce 

:     Skyl'ight                                       \ 
°      :                            :      0       :    rent  ' 

□     i 

i           ;    o    T    D     i 

;      -Sliyhght                     \ 

1 

Track 

Side 
3(j00" 



-^ 
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tunnels  have  been  headed.    Track  laying  will 
probably   be   finished   early   in   the   fall. 

The  general  features  at  the  terminal  con- 
sist of  a  new  yard  and  shop  at  Howells  and 
a  freight  station  at  Birmingham.  The  build- 
ings at  Howells  are  now  all  under  roof  and 
include  a  roundhouse  and  erecting  shop, 
each  containing  eight  stalls.  These  build- 
ings are  built  of  fireproof  construction  with 
walls  of  brick  and  coficrete.  The  turn- 
table is  70  ft.  in  diameter-  and  is  100  ft. 
from  the  outside  door  of  the  roundhcure. 
The  other  buildings  in  the  yard  are  a  boiler 
and  engine  shop  37  ft.  x  82  ft.,  machiie 
shop  74  ft.  X  154  ft.,  blacksmith  and  boiler 
Shop  42  ft.  X  252  ft..  Planing  mill  42  ft.  x 
109  ft.,  cab  and  pilot  shop  42  ft.  x  98  ft.  and 
a  storehouse  42  ft.  x  154  ft.  with  a  platform 
54  ft.  X  100  ft.  The  new  receiving  yard 
at  Howells  has  nine  receiving  tracks  and 
six  car  repair  tracks.  The  two  main-line 
tracks  to  Birmingham  run  just  south  of  the 
yard,  but  the  arrargeroeTit  is  such  that 
the  cars  may  easily  be  switched  into  the  re- 
ceivips  '-ard  without  disturliing  the  main- 
line traffic.  The  new  freight  station  at  Bir- 
mirgham.  on  which  work  is  we'l  under  way. 
Is  located  between  Nineteenth  and  Twen- 
tieth streets.  sTd  will  be  360  ft.  long  on  the 
track  side  ard  400  ft.  lone  on  the  street  side, 
the  extra  40  ft.  being  devoted  to  an  o*Tice 
building  which  connects  with  the  end  of  the 
freight  station.  The  station  is  sectioned 
off  by  truss  spans  into  18  divisions,  each  20 
ft.  wide  X  34  ft.  lore.  Ea^-h  of  these  divi- 
sions is  provided  with  a  rolling  steel  door 


concrete  is  1:3:6  mixture.  In  order  to  make 
the  load  per  square  foot  on  the  foundation 
as  nearly  uniform  as  possible,  the  bottom  of 
the  culvert  is  cut  out  in  the  form  of  a  V 
from  each  end.  The  arrangement  of  the 
bars  at  the  base  of  the  culvert  is  clearly 
chown   in   the   accompanying  drawing. 

We  are  indebted  to  R.  H.  Jones,  engineer 
in  charge  of  construction;  Thomas  B.  Lee, 
engineer  of  the  third  division,  and  T.  W. 
Cothram  for  the  data  furnished  and  for  the 
line  drawings. 


Train    Accidents   in    the    United    States    in 
May.' 


eq,  1st,  Texas  &  New  Orleans,  Dayton, 
Texas,  a  freight  train  was  derailed  by  a 
broken  wheel  while  passing  over  a  trestl'' 
bridge,  and  17  loaded  cars,  most  of  them  oil 
cars,   were   derailed   and   fell  to  the   ravine 

'Accidents  in  vvliich  injurips  axp  few  or  sliglil 
and  tlip  money  loss  Is  apparently  small,  will  as  a 
rule  lie  omitted  fiom  this  list.  The  official  acciden: 
record  pnl)lished  l)y  the  Interstate  Commerce  Com- 
mission (inaiterly'  Is  regularly  re|)rintcd  in  tli" 
j'ftiihoiKl  (liizdtr.  The  classification  of  tlie  acci 
dents  in  tlie  present  list  Is  Indicated  hy  the  use  of 
the  foUowlut! 

ABBREVIATIONS. 

rc        Hear  collisions. 

he        Tlutilng  colllsionR. 

xe        Miscclhi neons   collisions. 

dr        Derailments  :  defect  of  roadway. 

pf)        Iierailinents  :   defct   of   e(|Ulpment. 

dn        Ixyailinents  :  ncKligence   In    operating. 

luif      T>erallments  :   unforeseen   ohslructlon. 

iinx     Deiallments :  unexplained. 

o  Miscellaneous   accidents. 

An  asterisk  at  the  heclnnine  of  n  para(.'rai)h  In- 
dicates a  wrecic  wholly  or  partly  destroyed  liy 
fire:  a  dagger  Indicates  an  accident  causing  the 
death  of  one  or  more  passengers. 


below.     A  large  part  of  the  bridge  was  also 
destroyed. 

rc,  2nd,  Pennsylvania  road,  Van  Dyke, 
Pa.,  rear  collision  of  freight  trams,  wreck- 
ing the  engine  and  20  cars.  The  engineman 
was  badl}'  injured. 

*unf,  2nd,  Great  Northern,  Shevlin,  Minn., 
passenger  train  No.  13  was  derailed  at  a 
bridge  which  had  been  weakened  by  fire,  and 
several  cars  were  damaged.  The  engine,  ten- 
der and  most  of  the  cars  crossed  the  bridge 
in  safety.  The  rear  car  stopped  on  the 
bridge  and  took  fire  and  was  burnt  up,  but 
the  passengers  riding  in  it  escaped  in  safety. 
Eight  passengers  were  slightly  injured. 

o,  2nd,  Missouri  Pacific,  Bushong.  Kan., 
the  locomotive  of  a  passenger  train  was 
wrecked  by  the  explosion  of  its  boiler,  and 
the  engineman  and  fireman  were  blown  out 
of  the  engine  and  badly  scalded;  but  then- 
injuries  were  not  expected  to  prove  fatal, 
xc,  4th,  8  p.m.,  Delaware,  Lackawanna  & 
Western,  Hoboken,  N.  J.,  a  we?tbound  pas- 
senger train  ran  over  a  misplaced  switch 
and  into  the  head  of  an  eastbound  pas- 
senger train.  Both  trains  were  moving 
slowly.  Two  passengers  and  two  trainmen 
were  injured. 

eq,  4th,  St.  Louis,  Iron  Mountain  &  South- 
ern, Newport,  Ark.,  freight  train  No.  80 
was  derailed  by  a  broken  journal  and  nine 
cars  were  ditched.  Two  tramps  were  killed. 
4th,  Missouri,  Kansas  &  Texas,  Wirth.  Ind. 
T..  a  freight  train  was  derailed  and  11  cars 
were  ditched;  one  fireman  killed.  It  is  said 
that  the  derailment  occurred  at  a  swi,tch 
which  had  been  left  unfastened. 

be,  5th,  International  &  Great  Northern, 
Phelps,  Tex.,  butting  collision  between 
freight  train  No.  51  and  an  empty  engine, 
badly  damaging  both  engines.  The  conduc- 
tor and  fireman  of  the  freight  were  killed 
and  two  other  trainmen  were  injured.  It  is 
said  that  the  conductor  of  the  freight  over- 
looked a  meeting  order. 

be,  5th,  9  p.m..  Baltimore  &  Ohio.  Stanley, 
Ohio,  butting  collision  between  a  passenger 
train  and  a  freight,  badly  damaging  both 
engines  and  six  freight  cars.  One  engine- 
man  and  six  passengers  were  injured,  the 
engineman  fatally. 

o,  6th,  Pennsylvania  road.  Ship  Road,  Pa., 
the  locomotive  of  a  freight  train  was 
wrecked  by  the  exolosion  of  its  boiler;  a 
brakeman  and  the  fireman  were  scalded,  the 
brakenian  fatally. 

unf,  8th.  Sonora  Railroad.  Huachuca,  Ariz., 
a  passenger  train  broke  through  a  bridge 
which  had  been  weakened  by  fire,  and  the 
engine  and  all  of  the  cars  but  one  fell  15 
feet  to  the  ravine  below.  The  engineman 
and  fireman  were  fatally  injure!  and  one 
passenger  and  the  express  messenger  were 
seriously  hurt. 

o,  Stb.  11  p.m.,  Denver  &  Rio  Grande,  Col- 
orado Springs,  Col.,  one  of  the  two  locomo- 
tives of  passenger  train  No.  4  was  wrecked 
by  the  explosion  of  its  boiler,  and  the  en- 
gineman and  fireman  were  injured. 

xc,  9th';  Norfolk  &  Western,  Bristol,  Va., 
a  freight  train  drawn  hy  two  engines  be- 
came uncontrollable  on  a  steep  descending 
crade  and  ran  at  high  soeed  to  the  junction 
with  the  Southern  Railway,  where  it  col- 
lided with  an  engine  on  that  road.  Two 
engines  and  several  cars  were  badly  dam- 
aged. One  fireman  and  two  enginemen  were 
injured. 

dn,  10th,  1  a.m..  New  York,  New  Haven  & 
Hartford,  Port  Chester,  N.  Y.,  a  westbound 
train  of  Adams  Express  Company's  cars  was 
derailed  bv  running  through  a  crossover  at 
high  speed,  and  the  engine  was  overturned 
and  fell  down  a  bank.  The  engineman  was 
killed  and  the  fireman  fatally  injured.  The 
engineman  appears  to  have  disregarded  a 
distant  and  a  home  signal  set  against  him. 
eq,  11th,  Illinois  Central.  Dixon,  Til.,  a 
passenger  train  was  derailed  bv  the  break- 
.ing  of  a  .truck  of  a  refrigerator  car  in  the 
front  part  of  the  train,  and  three  cars  were 
badlv  damas-ed.  Two  trainmei  and  several 
passengers  were  injured. 

eq,  nth.  Southern  Railway,  Rock  Fish, 
Va.,  passeneer  train  No.  39  was  derailed  at 
or  annroaching  a  steel  trestle  bridge,  by  the 
hretking  of  a  side  rod  of  the  eneine.  Two 
sleeping  cars  broke  through  the  bridge  fioor 
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and  fell  part  way  down  to  the  ground  below, 
crushing  the  members  or'  the  bridge  as  they 
fell.     Two  tramps  were  killed. 

unx,  12th,  Illinois  Central,  Middleburg, 
Tenn.,  passenger  train  No.  5  was  derailed 
and  the  engine  was  overturned.  The  engine- 
man  was  killed  and  the  fireman  and  twc 
other  trainmen  were  injured. 

unf,  12th,  Pennsylvania  Railroad,  Trenton, 
N.  J.,  a  freight  train  was  derailed  by  sand 
which  had  been  washed  on  the  track  by 
water  overflowing  from  a  canal,  and  two 
main  tracks  were  blocked.  A  second  freight 
train  ran  into  the  wreck  and  20  cars  were 
badly  broken  up.     A  fireman  was  injured. 

un.x,  12th,  Union  Pacific,  Carter,  Wyo.,  pas- 
senger train  No.  2  was  derailed  and  five 
cars  were  ditched.  Three  passengers  were 
injured. 

un.x,  12th,  Atlantic  Coast  Line,  Hope  Mills, 
N.  C,  a  freight  train  was  derailed  and  the 
engine  and  many  cars  were  wrecked.  The 
engineman  was  killed  and  the  fireman  in- 
jured. 

b3,  13th,  4  a.m.,  Cincinnati,  New  Orleans 
&  Texas  Pacific,  Danville,  Ky.,  butting  col- 
lision of  freight  trains,  wrecking  both  en- 
gines and  several  cars.  It  is  said  that  the 
northbound  train  ran  past  a  station  at  which 
it  had  orders  to  wait  for  the  southbound. 

unx,  15th,  Chicago,  Bui'lington  &  Quincy, 
Plattsmouth,  Neb.,  a  freight  train  was  de- 
railed and  the  engine  and  four  cars  were 
ditched.  The  fireman,  engineman  and  one 
brakeman  were  injured,  the  fireman  fatally, 
xc,  Ifith.  Great  Northern,  Monroe,  Wash., 
a  westbound  passenger  train  ran  over  a  mis- 
placed switch  and  into  some  freight  cars 
standing  on  a  side  track,  wrecking  the  en- 
gine and  several  freight  cars.  One  brake- 
man  was  killed  and  the  fireman  was  fatally 
injured. 

xc,  17th,  night.  Southern  Railway,  Profflt, 
Va.,  passenger  train  No.  39  ran  over  a  mis- 
placed switch  and  collided  with  a  freight 
car  standing  on  the  side  track,  and  the  en- 
gineman was  injured.  It  is  said  that  the 
switch  had  been  maliciously  misplaced  and 
that  the  light  was  fixed  so  as  to  Indicate 
all-clear. 

teq,  17th,  Chicago,  Burlington  &  Quincy, 
Moorcraft,  Wyo.,  passenger  train  No.  42 
was  derailed  by  a  brake-beam  falling  to  the 
track,  and  the  engine  and  three  cars  fell 
•  down  a  bank.  One  passenger  was  killed  and 
three  were  injured. 

be.  19th.  Delaware  &  Hudson.  Lanesboro, 
Pa.,  butting  collision  of  freight  trains,  mak- 
ing a  bad  wreck;  one  fireman  killed  and  five 
other  trainmen  injured.  It  is  said  that  con- 
tradictory orders  had  been  given  by  the  de- 
spatcher. 

be,  19th,  St.  Louis,  Iron  Mountain  &  South- 
ern,   Piedmont,    Mo.,     butting    collision    be- 
tween a  passenger  train  and  a  freight:   one 
engineman  killed  and  10  passengers  injured, 
xc.   19th.   4   a.m.,   Erie   road,  Avon,  N.  Y., 


Ky.,  a  passenger  train  was  derailed  and 
one  passenger  car  was  overturned.  A  brake- 
man  was  injured.  All  of  the  20  passengers 
in  the  overturned  car  escaped  without 
serious  injury. 

o,  23d,  Philadelphia  &  Reading,  Pottstown, 
Pa.,  the  locomotive  of  a  passenger  train  was 
badly  damaged  by  the  explosion  of  its  boiler 
and  the  road  foreman  of  engines  and  the 
fireman  were  fatally  injured. 

eq,  24th,  Missouri  Pacific,  Kansas  City, 
Mo.,  a  freight  train  was  derailed  by  a  brake- 
beam  which  fell  on  the  track,  and  12  cars 
were  ditched.  Of  two  trespassers  who  were 
riding  in  the  ice  box  of  a  refrigerator  car 
one  was  killed  and  the  other  was  badly 
injured. 

unf.  24th,  Pennsylvania  road,  Manor,  Pa., 
a  freight  train  was  derailed  at  a  misplaced 
switch  and  the  two  engines  drawing  it  fell 
against  and  knocked  down  two  buildings. 
The  fireman  was  killed.  The  switch  is  said 
to  have  been  maliciously  misplaced. 

xc,  25th,  Pennsylvania  Lines,  East  Liver- 
pool, Ohio,  a  passenger  train  collided  with 
some  freight  cars  which  had  escaped  control 
on  a  side  track  and  had  run  on  to  the  main 
track,  and  15  passengers  and  three  trainmen 
were  injured. 

dn,  25th,  Vicksburg,  Shreveport  &  Pacific, 
Haughton,    La.,   a   passenger   train   was   de- 


bronze  and  copper,  as  well  as  the  form  of 
the  bolt  under  the  conditions  and  tempera- 
tures met  in  service.  (6)  Modification  in 
design  of  wide  fire-boxes  of  locomotives, 
with  a  view  of  limiting  injury  in  case  of 
low  water.  Committee  to  consider  the  ques- 
tion of  fusible  plugs  as  to  number,  location 
and  size,  and  also  the  application  of  water 
circulating  pipes  from  throat  to  crown  sheet, 
and  other  devices  which  will  localize  the 
damage.  (7)  The  practicability  of  water 
softening  for  locomotive  use  by  means  of 
chemicals  or  the  application  of  heat  and  the 
maximum  cost  per  1,000  gallons  permissi- 
ble. (8)  The  value  of  superheated  steam  for 
locomotive  work.  (9)  The  advisability  of  a 
4-4-2  Atlantic-type  locomotive  for  light  pas- 
senger service  and  a  4-6-0  locomotive  for  fast 
freight  service.  (10)  Committee  appointed 
to  act  as  an  advisory  committee  to  the  Penn- 
sylvania with  reference  to  the  locomotive 
testing  plant  at  St.  Louis  Fair  to  present  to 
Master  Mechanics'  Association  summarized 
statement  of  important  results  which  are 
obtained.  (11)  Best  method  of  heating  and 
ventilating  roundhouses.  (12)  Best  meth- 
od of  fire  protection  for  railroad  shops. 
Individual  Papers.— (1)  The  strict  observ- 


railed  by  running  over  a  misplaced  switch,     ^^^.^  ^^  ^.^^g  golden  rule  in  management  of 
and  the  first  three  cars  were  wrecked.     Two 


mail  clerks  were  killed  and  six  other  per- 
sons were  injured. 

dn,  25th,  Atlantic  Coast  Line.  Thomasville, 
Ga.,  passenger  train  No.  23  was  derailed  at 
a  misplaced  switch  and  the  engine  was  over- 
turned.    The  engineman  was  injured. 

eq,  26th,  Chicago,  Burlington  &  Quincy, 
Alton,  111.,  freight  train  No.  12  was  derailed 
by  the  breaking  of  a  truck  of  an  oil  tank 
car  while  running  at  high  speed  on  a  de- 
scending grade,  and  about  20  cars  fell 
through  a  bridge  over  Apple  Creek.  The 
conductor  fell  50  ft.  with  his  caboose  to  the 


workshops.  (2)  The  most  efficient  organiza- 
tion for  the  mechanical  department.  (3) 
The  average  engine  hours  locomotives  are  in 
service,  in  shop  under  repairs,  or  waiting  to 
get  in  shop,  per  annum,  and  the  percentage 
of  total  time  locomotives  are  actually  in  and 
out  of  service  per  annum.  (4)  Shop  layouts 
for  roads  having  350,  500,  750  and  1,000  loco- 
motives. 

Topical  Discussions. —  (1)  For  lubricating 
main,  side-rod  and  driving-box  bearings, 
which  is  The  better  practice,  to  use  grease 


stream  beneath  the  bridge,  but  was  not  badly  or  oil?     (To  be  opened  by  T.  S.  Lloyd.)     (2) 

injured.  With    the    large    modern    engines    equipped 

re,    28th,    Pennsylvania    road.    Lancaster,  with    power    brakes,    is    not    screw    reverse 

Pa.,  the  westbound  St.  Louis  express,  stand-  mechanism  preferable  to  present  hand  lever 

ing  at  the  station,  was  run  into  at  the  rear  arrangement,  and  is  quick   reversal  a  vital 

by  a  following  express  train,  damaging  the  consideration?     (To  be  opened  by  James  Mc- 


engine  and  one  sleeping  car.  It  is  said  that 
the  second  train  had  been  admitted  to  the 
block  section  by  a  clear  signal  given  by  mis- 
take. 

unx.  29th,  Chicago,  Rock  Island  &  Pacific, 
Trenton,  Mo.,  freight  train  No.  95  was  de- 
railed and  seven  loaded  cars  were  ditched. 
An  unknown  man  was  killed. 

xc,  30th.  Grand  Rapids  &  Indiana,  Grand 
Rapids,  Mich.,  collision  between  a  passenger 
train  and  an  empty  engine,  one  of  the 
engines  being  overturned.  One  engineman 
was  severely  scalded. 

unx.  30th.  St.  Louis  &  San  Francisco,  Den- 


Naughton.)  (3)  What  is  the  best  practice 
with  reference  to  providing  air  spaces  under 
locomotive  grates,  especially  with  wide  fire- 
box locomotives?  (To  be  opened  by  F.  J. 
Cole.)  (4)  What  is  the  best  method  of  car- 
ing for  exterior  of  locomotive  front  ends, 
from  the  standpoint  of  cost  and  appear- 
ance? (To  be  opened  by  AV.  O.  Thompson.) 
(5)  Packing  for  air  pumps  for  high-speed 
brakes.  (To  be  opened  by  A.  J.  Cota.)  (6) 
The  advisability  of  reducing  the  diameter 
of  stay-bolts  and  shortening  the  space  be- 
tween  ihe   stay-bolts   proportionately.      (To 


and  several  cars  were  badly  damaged; 


a  freight  train  broke  in  two   and  the  rear     express  messenger  and  one  postal  clerk  were 
portion  afterward  ran  into  the  forward  one,     injured,  the  former  fatally, 
wrecking  several  cars.   Three  trainmen  were  — 


ison,  Texas,  a  passenger  train  was  derai^led     ^^  ^^^^^^^  ^^  ^   ^   Henderson.)      (7)  Leaky 

flues  in  wide  fire-box  engines.  (To  be  opened 
by  M.  K.  Barnum.)  (8)  Limit  of  width  of 
soft-coal-burning    fire-boxes 


injured. 

19th,  Pennsylvania  road,  Philadelphia, 
Pa.,  the  rear  truck  of  the  rear  car  (a  com- 
bination baggage  and  passenger  car)  of  the 
Pennsylvania  Limited  express  was  derailed 
at  a  switch,  and  the  baggageman,  the  barber, 

and   a    porter    were    injured.      The    car    ran  ,      ,      .       ..  r,-        <.       +„»oi. 

against  a  support  of  an  overhead  bridge  and     minals  to  the  basis  of  a  machine  foi  Jtreat 
was    broken    in    two;    it    took    fire    from 


Master    Mechanics'    Reports. 

SUBJECTS. 

Committee    Work. —  (1)     What     can 
should    be    done    to    reduce    locomotive 


with  reference 
to  higher  evaporation  efficiency.  (To  be 
opened  by  S.  M.  Vauclain.) 

The   report  is   signed  by   Henry  Bartlett, 
Chairman;  J.  F.  Deems,  A.  W.  Gibbs. 


and 
ter- 


heater  in  the  buffet  but  the  flames  were 
soon  extinguished. 

unx,  21st,  Denver  &  Rio  Grande,  Salida. 
Colo.,  a  passenger  train  was  derailed;  en- 
gineman killed  and  38  passengers  injured. 

o,  22d.  St.  Louis  Southw^estern,  Pine  Bluff, 
Ark.,  a  car  in  a  freight  train  took  fire  from 
a  heated  journal,  and.  with  13  other  cars 
and  a  trestle  900  ft.  long,  was  burnt  up. 

dn.  23d,  Atlanta,  Knoxville  &  Northern, 
Knoxville.    Tenn.,    a    train    consisting    of    a 


ing  and  handling  engines,  apart  from  the 
question  of  housing,  the  object  being  prompt 
handling  of  power,  greater  efficiency  in  ser- 
vice and  less  detention  at  terminals,  while 
affording  more  time  and  better  facilities  for 
care  and  repair  of  engines.  (2)  The  best 
practice  in  ash-pan  construction,  with  spe- 
cial reference  to  wide  fire-box  engines  hav- 
ing trailing  wheels.  To  embrace  best  design 
of  trailing  wheel  arrangement.  (3)  Merits 
of  the  balanced  compound  locomotive.      (4) 


L0C0St0TI\'E    FRONT-EXDS. 

The  committee  consisting  of  H.  H. 
Vaughan,  G.  M.  Basford,  F.  H.  Clark,  W.  P. 
M.  Goss,  A.  W.  Gibbs  and  R.  Quayle  report- 
ed that  further  tests  cannot  be  made  until 
funds  are  provided.  An  outline  of  proposed 
tests  is  given. 


switching  engine  and  30  coal  cars  descend-  investigation  of  design  and  material  for  lo- 
ing  a  steep  grade  was  turned  on  to  a  spur  comotive  fronts  and  front  doors,  with  a  view 
track  by  a  misplaced  switch  and  ran  off  ^^  affording  relief  from  leaky  front-ends, 
the  end  of  the  spur  and  was  wrecked. 
Twenty  of  the  cars  fell  down  a  bank. 

unx,  23d,  Southern  Railway,  Harrodsburg, 


(5)  Investigation  of  the  suljject  of  stay-bolts 
— committee  to  consider  the  material,  iron, 


VA.RIABr.F.    SPEED   :NrOTOR.S. 

(From  a  i>nper  by  C.  A.  Seley.) 
Complete  tests  of  all  motors  and  control- 
lers have  been  made  at  the  East  Moline 
shops  of  the  Rock  Island  and  certain  typical 
ones  are  selected  for  this  report.  The  tests 
were  made  by  Mr.  S.  B.  Seaman,  of  the 
General  Electric  Company  and  Mr.  C.  H. 
True,  assistant  superintendent  at  the  shops. 
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The    variab'.e  speed    motors   at    these    shops 
may   be  subdivided  into  four  types: 

(1)    Variable  speed   motors  having  a  con- 


motor  on  either  of  the  two  voltages.  Pur-  wires  of  the  three-wire  system,  and  there- 
ther  speed  variation  is  obtained  on  each  fore,  on  the  maximum  obtainable  voltage, 
voltage  by  introducing  or  cutting  out  resist-     The  rheostat  governing  the  field  current  is 


troller   to   operate   on   a    three-wire    system,     ance  coils  in  series  with  the  motor  field.  Tliis     operated   through   the   controller.     (2)    Vari- 
enabling   the    machinf-hand   to   operate   the     motor    field    is    always    across    the    outside     able-speed    motors    having    a    controller    to 


Test    1 — CO-i;if;i    Diiiing    Wheel    Lathe,    Turning  dZM^-inch    Tires;    Motor, 


Type  IK.   S-15-150,  GOO. 


Kheo- 
stat. 


Field 
Amps. 
5..j5 
4.70 
4.00 
3.90 
3.30 
3.10 
2.90 
2.90 
2.4.5 
2.20 
1.9.5 
1.95 
1.50 
4.00 


Armature. 

Amps.  Volts. 

5  lis 

22  1(14 

23  IKi 
23  110 
20  110 
25  IKi 
27  116 

110 
llij 
lllj 
116 
115 


Klec. 

H.  P. 

1.6 


Cutting 
Speen 
F.  P.  M. 


26 
30 
30 
30 
38 
36 


113 

230 


12.5 


14.60  J 


Motor 
"  chips. 


running    light.     Two 
3/I6XV4    deep  X   .089 


per  revolution. 


Test  2 — Speed  Variation,  Wheel  Lathe  Without  Load. 


Field 


Remarks 


Stat. 

Amps.               Volts. 

R.  P.  M 

Off. 

3.00                   114 

0 

1 

5..55                   114 

150 

2 

4.80                   113 

158 

3 

4.15                   113 

165 

4 

3.75                   113 

170 

5 

3.25                   113 

175 

6 

3.00                  112 

185 

7 

2.75                   111 

195 

S 

2..-.0                     114 

205 

9 

2.3(1                   113 

215 

111 

2.15                     114 

225 

n 

:miii                  113 

230 

12 

1.90                   113 

240 

13 

1.8K                      113 

:;.i(l 

14 

1.70                   113 

265 

15 

1.60                   114 

275 

16 

1..55                   114 

295 

1     • 

5.45                   227 

290 

16 

1  ..55                   227 

630 

Test  3— 18-inch  Slotter; 

Motor,  T 

Rheo-^ 

Stat. 

Amperes.            Volts. 

El.  H.  P 

3 

1   to  10                 115 

1.4 

8 

1   to   24                 115 

3.7 

8 

1   to  .30                 115 

4.6 

12 

1   to- 28                 115 

4.3 

16 

4  to   10                 115 

1.4 

Slotter  was   making  22  cvcles 

on    the 

about  5 

inches  deep. 

Remarks. 

Chip  5/16  X  3/64. 
Chip    %  X  3/64. 
Chip    %  X  3/64. 
Chip    V2  X  3/64. 
Chip   1/16x3/64. 


Volts. 
115 
115 


115 
115 


Amps. 
17 
23 
26 
30 
33 
39 


The  fol  low- 
three  seconds  : 

44  115 

48  115 

37  115 

39  115 
38 


rheosat  on    work 


Boring  Hill,  Boring  Steel  Tire.  52  Inches  Inside  Diameter: 
Motor,    Type   CE.    6-10-275/1000. 
Cut 

Remarks. 


El.  H. 
2.6 
3.1 
3.5 
4.0 
4.4 


F.  P.  M. 
17.7 
18.5 
18.5 
19.4 
20.4 


One  chip    %  x  3/64. 


50 
50 
48 
49 


115 
115 
115 
115 


One   chin   3/16  x  3/04. 
Chips   of  dark    blue. 
Ing    readings    were    taken    at    intervals    of    approximately 


Two   chips,   %  X  3/32   each. 

Cutting  tools  would  not  stand 
up  under  this  work.  Although 
there  was  an  excessive  ampere 
overload  there  was  no  sparking  or 
heating  at  any  point  about  the 
motor,  " 


22 
22 
22 


~Test  r> — Driving  .irle   Lathe;  Motor,  Type  CK.  8-15-150/600. 


Rheo- 
stat. 
0 


5 
« 

8 

9 

10 


Field 
Amps. 


3.9 
3.3 
3.1 
2.9 
2.8 
2.6 
2.4 
2.2 
1.9 


Arm. 
Amps. 

29 

31 

32 

33 

35 

36 

39 

42 

44 

47 

48 

52 


Volts. 
114 
112 
111 
112 
112 
112 
112 
112 
112 
114 
116 
118 


El.  H.  P. 

5.9 


Cut 

F.  P.  M. 

17 


Remarks. 


Two  cuts  on  8-inch 
axle,  3/16  x  5/64. 


Did  not  get  over  on  to  230-volt  side. 


Test  6 — Z&inch  Triple-Geared  Lathe;  Motor,  Type  CE.   8-5-400/1600 


Rheo- 
stat. 

0 

0 

0 

4 

4 


Arm 

Amps. 

1 

10 

22 

l.S 

8 

23 

30 

40 


Volts. 
117 
117 
117 
118 
118 
118 
118 
117 


El.  H.  P. 


1.3 
^3.7 
U.9 

0.3 


Cut 
F.  P.  M. 


42 
48 
48 
48 
48 
48 


Remarks. 

Motor  light. 

Back  -gear  in  with  heav.v-cut, 

cast   iron.   11    Inches  dlam. 
Back  gear  In,  light. 
Back  gear  in  with  heary  cut, 

east   Iron,   11   Inches  dlam. 


Test 
r.heo 
Stat. 


7 — 42inch  Steel-Tire  Lathe;  Motor,  Type  CE.  6-10-550/1100. 


Field 
Amps. 

3 

3 

1.9 

1.75 

1.42 


Arm. 
Amps. 


13 
23 
30 


10 
12 


36 
38 


Volts. 
236 
229 

231 
231 
230 
230 
229 
230 


El.  H.  P. 
3.1 

4.7 

4.6 

.5.5 

9.7 
10.7 
11.3 
12 


Cut  in 
F.  P.  M. 

9.6 

15 

15.2 

1.5.7 

16.1 

17.2 

21.8 


Remarks. 

Lathe  running  light. 
Starting  2  cuts  30-lnch 
wheels,  3/32-lnch  feed 
2  cuts,  3/32  X  3/32. 
2  cuts,  3/16  X  3/.32. 
2  cuts,  3/16  X  3/32. 
2  cuts,    %   X  3/32. 
2  cuts,   %   X  3/32. 
2  cuts,   %   X  3/32. 


Test 

8— Speed   Vari 

ition,  42- 

nch    Ktcel-Tirc  Lathe   Without  Loc 

d. 

Rheo- 

Field 

Spindle 

Remarks. 

stat. 

Amps. 

Volts. 

R.  P.  M. 

1 

3 

2.!55 
2.J0 
1.95 
1.75 
1.62 
1.45 
1.35 
1.25 
1.25 
1.15 
1.12 
1.05 
1.00 
.95 

230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 

1.22 
1.33 
1.43 
1.53 
1.02 
1.62 
1.66 
1.71 
1.81 
1.87 
1.93 
2.00 
2.20 
2.40 
•      2.50 

3 

4 

6 

8 

n 

10 

11 

12 

13 

14 

15 

Test   9 — Special   1 

iod  I'hincr ;  MoUir.  7 

Upc  CK 

S-15-275/550. 

Rheo- 

Field 

Arm. 

Cut  ii 

Remarks. 

stat. 

Amps. 

Amps 

Volts. 

El.  H.  P. 

F.  P.  M. 

0 

4.8 

5 

227 

3 

Planer   running   light. 

0 

4.8 

20 

225 

7.5 

17 

2  cuts,  3/16  X 

083. 

2 

3.1 

21 

224 

7.2 

20 

Cutting. 

2 

.3.1 

6 

224 

Returning, 

3 

2.2 

25 

225 

8.2 

24 

Cutting. 

3 

2.2 

.T 

22.5 

Returning. 

4 

1.8 

30 

228 

9.7 

28 

Cutting. 

4 

1.8 

6 

228 

Returning. 

5 

1.5 

32 

226 

10.1 

32 

Cutting. 

5 

1.5 

9 

226 

Returning. 

6 

1.2 

36 

22.5 

11.2 

35 

Cutting. 

6 

1.2 

10 

2?. 5 

Returning. 

7 

1.1 

36 

226 

11.2 

38 

Cutting. 

7 

1.1 

11 

226 

Returning. 

8 

1. 

36 

224 

11.1 

40 

Cutting, 

8 

1. 

12 

224 

Returning. 

9 

.85 

44 

225 

13.5 

45 

Cutting. 

9 

.85 

16 

225 

Returning. 

This 

planer  has  done  work 

on  Babbitt 

metal   at   the   rate   of 

70   feet 

per   min 

ite.    the 

motor 

running 

cool    and 

sparklcss    at    1,300    R. 

P.    M., 

Test  10— 

-48  by  48 

by  0 

Pla 

ler;  Motor,  Type  CK.  8-15-275/530. 

Rheo 

Field 

Arm. 

Cut  in 

Remarks. 

Stat. 

Amps. 

Amps. 

Volts. 

VA 

H.  P 

r*.  p.  M. 

(» 

4.8 

12 

224 

5 

Cutting  7/lG  X  1/32  C.  I. 

0 

4.8 

14 

224 

Returning. 

(i 

1.2 

12 

224 

18 

Cutting. 

6 

1.2 

14 

224 

Returning. 

10 

1 

13 

224 

22.5 

Cutting. 

10 

1 

14 

224 

Returning. 

14 

.8 

18 

224 

5.7 

Cutting. 

14 

20 

224 

0.3 

Returning. 

15 

.8 

20 

904 

Cuttiug 

15 

.8 

21 

224 

Returning. 

k; 

7.5 

20 

224 

7.9 

Cutting. 

l(i 

28 

224 

8.5 

Returning. 

In   order   to   show  the  variation   in   load   on  the    motor,    the  following 
readings  were  taken  on  one  point  of  the  rheostat  : 

0  .  .  12  224  5  .  .  Bed  returning. 

32  224  9.0  .  .  Reversing   to    cut. 

14.5         224  5.7  .  .  Cutting. 

54  224  15.6  .  .  Reversing  from  cut. 

12  224  5  .  .  Returning. 


Type  CL.  6-20-375/750. 
Remarks. 


Test 

11—54 

by  54  by  34  Frame 

Plane) 

;  Motor, 

Rheo- 

Field 

Arm. 

Cut  in 

stat. 

Amps. 

Amps. 

Volts. 

Kl 

H.  P. 

F.  P.  M. 

0 

5.0 

12 

2.30 

5.4 

12.8 

0 

5.6 

18 

228 

7.2 

4 

2.7 

12 

230 

16.75 

4 

18 

232 

8 

1.6 

14 

230 

22.66 

8     , 

20 

232 

12     ' 

1.1 

18 

230 

28 

12 

24 

232 

16 

.82 

22 

230 

7 

31.4 

16 

28 

230 

8.9 

Planer  running  light. 

Returning. 

Two  cuts   %   X  5/32  C.  I. 


In  order  to  shoiv  the  variation  in  load  on  the  motor,  the  following  read- 
ings were  taken  on   the  12th  point  of  the  rheostat  : 

12  1.1  24  230  7.7  28  Cutting. 

1.1  56  230  17.6  .  .  At  reverse  from  cut. 

11  22  230  .  .  .  .  Returning. 

1.1  30  230  9.5  .  .  Reversing  to  cut. 

Test    12 — Motor,    15h.p. ;    Semi-Enclosed    Constant    Speed,    Shunt    Wound, 
Silent  Chain  Drive,  Short  Centers. 

Remarks. 

Motor  running  light. 

Motor  running  line  shaft. 

Motor  line  and  counters  of  following  tools. 

No.  3  B-B  milling  machine,  fluting  tap. 

No.  3  LeB  milling  machine,  fluting  reamer. 

24    X    24    Planer    at    reversing   point. 

14-inch  lathe,  boring  1%-inch  hole. 

10-inch   lathe.  1-10  cut. 

14-inch  lathe  running  to  capacity. 

21-incli  drill  press  drilling  1-inch  hole  in  steel. 

Tool  dresser. 

Power  hack  "aw. 

Two  aut.   tool  grinders. 

The  above  test  was  made  on  a  motor  drlrinij  a  group  of  marhiius  in  a 
tool  room.  These  tools  were  added  one  at  n.  lime  after  niiihinix  Ikki  iicrn 
taken  on  the  power  required  for  the  motor  alone,  motor  nnil  Inn  shall,  aiui 
also  with  the  countershafting.  The  final  reading  is  the.  toUil  poircr  >c'iu'>!ii, 
but  it  is  not  generally  the  case  that  „u  of  the  tools  of  a  group  are  >  unnmg 
full  at  one  time. 


Read- 

El. 

ing. 

Amps. 

Volts. 

II.  P. 

1 

5 

235 

1.6 

2 

6 

238 

1.9 

.3 

11 

226 

3.3 

4 

12 

226 

3.6 

5 

13 

227 

3.95 

6 

18 

226 

5.4 

7 

20 

227 

0.1 

8 

26 

228 

7.0 

9 

26 

229 

7.9 

10 

30 

229 

9.2 

11 

37 

228 

11.3 

12 

38 

228 

11.6 

13 

44 

227 

13.4 
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operate  on  a  two  wire  system.  Spesd  varia- 
tion is  obtained  by  means  of  a  bank  of  re- 
sistance coils  in  series  with  tlie  motor  field, 
and  operated  tlirough  the  controller.  (3) 
Variable-speed  motors  having  separated 
starting  boxes  with  an  auxiliary  rheostat  in 
the  field  circuit  and  operated  by  a  hand 
wheel,  (i)  Variable-speed  motors  having  a 
reversible  controller  similar  to  those  in  use 
in  street-car  service  and  to  reverse  the  di- 
rection of  motion  of  the  motor  when  desired. 

Type  1  is  used  on  boring  mills,  slotters, 
driving  wheel  and  engine  lathes.  Type  2  is 
used  on  car-wheel  borer  and  car  and  truck- 
wheel  tire-turning  lathes.  Type  3  is  used 
on  planers  and  cylinder-boring  machines. 
Type  4  is  used  on  bending  rolls. 

The  following  tests  were  made  on  motors 
on  the  various  tools  mentioned  above,  each 
being  tabulated,  giving  the  kind  of  machine, 
class  of  work  and  the  electrical  horse-power, 
Tests  1  to  6  were  made  on  motors  of  type 
2.  Column  1  shows  the  position  of  the 
rheostat  arm.  There  are  for  each  voltage 
16  successive  steps,  giving  16  different  speeds 
on  eacli  voltage.  These  positions  are  given 
by  numbers  indicating  the  number  of  con- 
tacts from  the  O  point  to  where  the  rheostat 
arm  is  set.  Column  2  gives  the  field  current 
and  column  3  the  armature  current.  Col- 
umn 4  gives  the  armature  voltage,  which  is 
about  115  volts  over  the  first  range  of  speed, 
and  230  volts  over  the  second.  Column  5 
gives  the  electrical  horse-power  delivered  to 
the  motor.  Column  6  gives  the  cutting  speed 
in  feet  per  minute.  In  the  headings  are 
given  the  maker's  classification  and  the 
speed  range  of  the  motors.  Intermediate 
speeds  between  the  limits  given  are  obtain- 
able by  operation  of  the  controller  handle. 

Tests  7  and  8  are  of  motors  of  Type  2 
and  tests  9  to  11  are  of  motors  of  type  3. 
Test  12  is  of  a  group  of  tools  on  a  motor- 
driven  line  shaft. 


BOILER   DESIOX. 

The  lowest  visible  part  of  the  water  giass 
and  lowest  gage  cock  should  be  not  less 
than  3  in.  above  the  highest  point  of  the 
crown  sheet  for  curved  and  flat  crown  sheets, 
and  the  water  glass  and  gage  cocks  should 
be  as  near  the  vertical  center  Ifne  of  boiler 
as  possible  without  having  gage  cocks  out 
of  reach  of  the  engineer.  It  is  also  recom- 
mended that  8  in.  exposed  length  of  water 
glass  and  three  gage  coclts  with  vertical 
spacing  3  in.  centers  is  desirable.  Crown 
sheets  sloped  %  in.  per  foot  is  general  prac- 
tice and  has  proved  satisfactory.  An  auto- 
matic low-water  detector  seems  not  to  be  a 
desirable  attachment  to  locomotive  boilers. 
The  best  form  of  radial  stay  shown  herewith 
appears  to  be  general  practice  and  is  recom- 
mended. 

In  order  to  obtain  information  as  to  the 
temperatures  inside  a  boiler  as  related  to 
leaky  fines  and  burned  side  sheets,  the  com- 
mittee made  temperature  tests  with  fusible 
metal  in  the  water  leg,  between  the  flues, 
and  inside  of  flues  plugged  up.  While  the 
tests  show  temperatures  considerably  above 
saturated  steam  temperatures  in  most  cases, 
the  committee  has  concluded  that  the  meth- 
od of  determining  temperatures  by  means 
of  fusible  metal  is  not  satisfactory  and  be- 
lieves that  temperatures  should  be  deter- 
mined by  more  delicate  means,  such  as  the 
thermopile,  and  that  such  determinations 
should  be  as  numerous  as  possible  in  order 
to  trace  the  direction  of  circulation  in  the 
boiler.  On  the  other  hand  it  is  quite  pos- 
sible that  the  very  high  temperatures  which 
are  probably  required  to  destroy  sheets  and 
cause  leaky  flues  are  confined  to  the  sheets 
themselves,  and  that  little  if  any  higher 
temperatures  exist  in  the  water  than  have 
already    been    found    by    the    fusible    metal 


tests.  It  is  essential  that  the  circulation 
within  the  boiler  shall  follow  such  lines 
and  proceed  with  such  regularity  that  solid 
water  may  overlie  ail  portions  of  the  heat- 
ing surface.  Since  circulation  is  due  to 
the  excess  of  weight  of  a  comparatively  cool 
column  of  water  over  a  hotter  and  lighter 
body  or  a  mixture  of  hotter  water  and 
steam,  the  design  of  boiler  which  least  im- 
pedes the  flow  due  to  this  head  will  permit 
of  the  most  rapid  circulation,  and  hence, 
most  rapid  carrying  away  of  heat  from 
sheets.  It  would  follow  also  that  the  greater 
the  depth  of  boiler  the  greater  the  head  to 
produce  circulation  at  the  point  where  most 
needed,  namely,  just  above  the  fire  line.  For 
a  given  boiler  there  is  a-  maximum  allowable 
steam  generation  without  injury  to  the 
sheets,  determined  by  a  maximum  possible 
circulation. 

Through  the  courtesy  of  Mr.  F.  H.  Clark, 
Superintendent  of  Motive  Power,  Chicago, 
Burlington  &  Quincy,  the  committee  is  per- 
mitted   to    present    results    of    experiments 


only  4  hrs.  and  7  mins.  going  over  the 
division.  The  saving  in  coal  is  no  doubt 
largely  due  to  the  fact  that  the  coal  is  even- 
Ij  distributed,  and  the  furnace  door  remains 
closed  all  the  time.  When  using  the  stoHer 
the  smoke  is  very  much  lighter  in  color,  in- 
dicating a  more  thorough  consumption  of  the 
gases.  The  darkest  color,  whe.i  the  stoker 
is  used,  is  not  more  than  brown. 

When  the  stoker  is  used  the  fireman  has 
to  raise  the  coal  from  the  level  of  the  coal 
bin  of  the  tender  into  the  hopper  of  the 
stoker,  a  distance  of  about  30  ins.  This  is 
a  higher  lift  than  when  firing  directly  into 
the  furnace,  but  it  must  be  remembered  that 
when  the  stoker  is  used  the  fireman  is  not 
required  to  throw  the  coal.  With  the  coal 
conveyor  in  service  the  labor  of  raising  the 
coal  into  the  hopper  will  be  entirely  dis- 
pensed with  and  the  work  of  the  fireman 
becomes  simply  that  of  an  expert  in  charge 
of  an  efficient  machine.  With  the  stoker  in 
use  very  much  less  trouble  with  leaky  fines 
will  be  found  on  account  of  maintaining  a 


Boiler  Crown-Stay. 


made  to  determine  the  temperature  of  the 
water  in  various  portions  of  the  boiler  when 
the  locomotive  is  standing,  no  steam  being 
used  from  the  boiler  excepting  as  required 
to  supply  the  injector.  The  results  of  these 
experiments  indicate  that  when  the  feed  is 
delivered  in  the  usual  manner  to  the  boiler, 
the 'water  in  the  water-leg  on  the  opposite 
side  may  have  a  temperature  100  degrees 
less  than  the  normal  temperature  of  the 
boiler,  and  that  the  intermixing  is  greatly 
improv*ed  by  using  a  perforated  pipe  extend- 
ing beyond  the  check  within  the  boiler  either 
longitudinally  or  transversely,  and  also,  by 
the  omission  of  a  pipe,  but  by  means  of  an 
orifice  which  opens  upward.  In  the  prog- 
ress of  the  tests  it  was  found,  also,  that 
when  the  intermixing  was  most  complete, 
the  drop  in  steam  pressure  was  greatest, 
so  that  it  may  almost  be  said  that  the  de- 
gree of  intermixing  in  any  givea  boiler  may 
be  judged  by  noting  the  rapidity  with  which 
the  steam  pressure  falls  under  the  action  of 
the  injectors  when  the  locomotive  is  at  rest. 
It  is  recommended  that  laboratory  tests  be 
made  for  the  purpose  of  determining  the 
rapidity  of  circulation  in  a  boiler  generat- 
ing varying  amounts  of  steam  up  to  its  max- 
imum, and  also  for  determining  tempera- 
lures  in  the  sheets  where  the  greatest  trouble 
is  experienced. 

The  report  is  signed  by  David  Van  Al- 
styne.  Chairman;  W.  F.  M.  Goss,  C.  E.  Ful- 
ler,   H.    T.    Bentley,    O.    H.    Reynolds. 


more  even  heat  in  the  fire-box.  The  sheets 
of  the  fire-box  will  last  longer  for  the  same 
reason.  It  has  been  proven  that  corruga- 
tion in  fire-boxes  is  due  largely  to  changes 
in  the  temperature.  When  using  the  stoker 
the  steam  pressure  may  te  kept  absolutely 
constant.  This  is  due  to  the  regularity  and 
evenness  with  which  the  coal  is  placed  on 
the  grates. 

On  the  ordinary  American  type  of  engine 
there  is  no  necessity  for  the  stoker,  as  the 
work  is  such  that  an  ordinary  man  can  do 
it  with  ease,  but  with  the  long  fire-box  type 
of  engine  on  a  long  run  over  a  division  com- 
paratively free  from  grades,  where  the  en- 
gine is  loaded  to  its  maximum  capacity  all 
of  the  time,  is  where  the  stoker  will  be 
found  the  most  valuable.  The  present  type 
of  stoker  will  throw  about  3,000  lbs.  of  coal 
per  hour.  A  modern  type  of  passenger 
engine  with  46  sq.  ft.  of  grate  surface  and 
burning  200  lbs.  of  coal  per  sq.  ft.  of  grate 
per  hr.  will  require  about  9,200  lbs.  of  coal 
per  hr.  The  stoker,  as  it  is  built  at  pres- 
ent, will  jiot  serve  such  a  fire-box,  but  there 
is  no  reason  why  the  speed  can  not  be  in- 
creased and  the  size  of  the  trough  be  in- 
creased so  that  a  larger  amount  of  coal  will 
reach  the  fire-box  each  stroke. 

The  report  is  signed  by  J.  F.  Walsh,  Chair- 
man, and  J.  G.  Neffer. 


AUTOMATIC     STOKERS. 

The  only  comparative  test  that  the  com- 
mittee has  been  able  to  make  shows  that 
there  is  a  saving  of  not  less  than  7  per  cent, 
when  using  the  stoker,  as  compared  to  the 
work  done  by  a  first-class  fireman.  This,  of 
course,  would  indicate  a  considerably  greater 
saving  as  compared  with  ordinary  locomo- 
tive firemen.  In  the  case  mentioned,  the  en- 
gine equipped  with  the  stoker  was  in  ser- 
vice over  its  run  6  hrs.  and  30  mins.,  while 
the  engine  that  it  was  compared  with  was 


COST     OF     LOCOMOTIVE     REPAIR     S  TIOI'S. 

Ill  selecting  units  on  which  to  base  cost 
figures  the  square  foot  and  the  cubic  foot 
have  generally  been  used  for  building. <:  in 
power  plants  the  engine  horse-power,  boiler 
horse-power  and  generator  kilowatts  have 
also  been  used;  in  roundhouses  the  stall 
has  been  taken  as  the  proper  unit.  In  com- 
puting the  square  feet  of  buildings,  the  out- 
side dimensions  have  been  used  (giving  the 
ground  area  covered)  ;  in  computing  the 
cubic  feet  of  buildings,  the  average  exter- 
nal height  has  been  taken  (giving  the  total 
volume  occupied). 

In   the    figures   which    follow,   the    differ- 
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ent  items  are  identified  by  reference  num- 
bers only,  with  such  explanatory  notes 
added  as  will  aid  in  interpreting  th<'  unit 
prices:  shops  built  prior  to  1895  are  desig- 
nated as  "old,"  those  built  since  1895,  as 
"modern";  in  a  few  cases  the  notes  are 
based  on  uncertain  information  and  are  fol- 
lowed by  an  interrogation  mark   (?). 

It  is  believed  that  in  most  cases  the  cost 


of  a  proposed  shop  will  be  asked  for  as  soon 
as  the  layout  plan  has  been  completed,  and 
that  the  following  is  the  best  basis  for  mak- 
ing an  estimate:  List  up  all  the  buildings, 
with  their  ground  area  in  square  feet,  all 
the  miscellaneous  structures,  either  on  the 
square  foot,  the  lineal  foot,  or  the  unit  basis 
( as  may  appear  best ) ,  all  the  track  on  the 
lineal   foot   basis,   the  turnouts  on   the   unit 


basis,  etc.;  assign  a  unit  price  to  each  item, 
as  determined  by  the  special  local  condi- 
tions, carry  out  the  cost  extensions,  and 
totalize;  to  the  total  thtis  obtained  add  a 
percentage  to  cover  incidentals  and  item.s 
not  shown  by  the  layout  plan;  this  percent- 
ige  may  vary  from  a  minimum  of  10  per 
cent,  to  a  maximum  of  25  per  cent.,  accord- 
ing to  the  completeness  of  the  layout  plan 


Item. 
131 


Cost  per 

Engine 

H.  P. 

131.33 


Poirtr  Fliints — Total   Cost. 
Cost  per 
Generator    Cost  per  Cost  per 


Notes. 


Sq.  Ft.      Cu.  Ft. 


11.4(1 


.40 


135 

129.28 

13C 

123.00 

137 

129.O0 

13S 

90.90 

Fiu-  West,  modern  :  a  substan- 
tial, effective  plant  devoid 
of  ornamentation  or  refine- 
ments :  coal  dumped  from 
trestle  and  shoveled,  ashes 
shoveled. 

Middle  West,  modern  :  build- 
ing has  considerable  orna- 
mentation inside  and  out, 
l)ut  the  equipment  auxili- 
aries are  simple,  overhead 
crane  in  engine  room. 

East,  modern  ;  building  has 
considerable  ornamentation 
a Iterna tins-current  apparatus 
inside  and  out ;  principally 
with  auxiliary  direct  current 
equipment. 

Middle  West,  modern  ;  in- 
cludes (besides  boilers,  en- 
gine generators  and  air  com- 
pressors j.  induced  draft  ap- 
paratus, coal  and  ash  hand- 
ling apparatus,  hydraulic 
plant,  etc. 

Middle  West,  modern  ;  a  very 
complete  plant  both  mechani- 
callv  and  arehitectually. 

Middle  West,  modern  ;  large 
enough  to  allow  for  a  one- 
third  increase  in  capacity  of 
plant. 

East,  modern ;  fireproof  con- 
struction througho'ut. 

West,  modern  :  a  simple  but 
effective  plant  limited  to  di- 
rect .current,  no  coal  or  ash 
handling   apparatus. 

Middle  West,  modern ;  con- 
densing  equipment. 


Ercctiitrj   (iiid    Minhinc    Shops. 
Cost  per  Sq.  Ft.  of  Ground  Area. 


Cost  per  Cu.  Ft. 


Item. 
140 
141 
142 
143 
144 
14.-. 
14*; 
147 
148 


Building 
Only. 
.076 
.034 
.029 


Total 
.11.5 
.12.'? 

.lis 


Building 
Onlv.  Tools.        Misc.  Eqpt.        Total. 

3..-.0  l.OH  .71  5.34 

1.03  2.49  .187  3.70 

.706  1.78 

1.67  2.0.5  .0,86  3.79  .0.51 

2.43  .81  ...  ...  .0.51 

1.63  2.69  ...  ...  .041 

1.80  1.65  ...  ...  .046 

1.82  ...  ...  ...  .0.50 

3.08  1.63  ...  ...  073 

140.  EJiitt.  inodfiu  :  brick  iiiitl  steel  tiiinsvcrsc  shop,  erecting  shop  has 
both  hennj  niiil  li'jht  cranes;  machine  shop  has  crane  service  thronijhoiit, 
sine  tooth  roof. 

141.  iliilule  M'est.  old:  h.riek  and  wood,  transverse  Shop  m  tiro  parts. 
one  part  one  story  irilh  slate  roof,  the  other  part  two  stories  icith  gravel 

'    142.     Middle  West,  old;  stone  and  wood,  transverse  shop,  gravel  roof 
iupport(d  by  posts.  ,   ^  , 

143.  Middle  West.  Old:  brick  with  wood  and  iron  roof  trussing  and 
shingle  roof,  longitudinal  shop,  machine  shop  on  one  side,  traveling  cranes 
in  ereeting  shop.  ,  ,  .   ,     . 

144.  Middle  West,  modern:  brick  and  steel,  transverse  shop,  high  for 
tiro-thirds  of  width  with  heary  crane,  the  remaining  one-third  being  low,  with 
Kow -tooth  roof. 

145.  .Middle    West,  three.foiirths   old.   one-fourth    new, 
tinnsrerse   shop,   new    i,art    two    stories:    no    trinrling    cranes. 

146       I'aciflc    Sorlhwest.   modern:  hriel:   and  kIciI,  oriihead  crane. 

147.  I'aeifie  Southwest,  modern:  briek  and  steel,  orerhrad  crane. 

148.  far  West,  modern;   briek  and  steel,  overhead  crane. 


rk  and  steel. 


Machine  Shop. 
Co..!t  per  Sq.  Ft.  of  Ground  .Vrea. 


Cost  per  Cu.  Ft. 


Total. 


Building  Building 

Item.  Onlv.  Tools.        Misc.  Eqpt.        Total.  Only. 

107  .9.52  ...  .  .  ■  ■  •  ":i8 

157.      Middle  West,  old ;  briek  and  wood,  gravel  roof  siiiit'orted  by  posts. 


Boiler  and  Tank  Shops. 
Co.st  per  Sq.  Ft.  of  Ground  Area. 


Cost  per  Cu.  Ft. 


Building 

Item. 

Only. 

1.58 

2.98 

1.59 

1..58 

160 

.84 

161 

1.66 

162 

.99 

163 

1.53 

roof. 


Misc.  Eqpt 

.84 


.96 
158.      East,  modern;  briek  and  steel. 


Building 
Only. 
.0.83 
.049 
.033 
.059 
.025 
.005 
ones  cover  entire  floor,  saw  tooth 


Total. 
4.54 


1.87 
2.24 


Total. 
.127 


.07.5 
0.80 


1.59.     .Middle  West,   modern:   brick   and   steel,  one-half  width   high   for 
crane  service,  the  other  half  lowir  and  without  crane. 

160.  Middle  W  est,  old;  brick  and  wood  with  slate  roof. 

161.  Middle  West,  old;  brick  and  wood,  shlnylc  roof,  gallery  along  one 
side,  cranes  onr  part  of  floor  space.  . 

162.  I'aci/ic  Southwest,  modern;  brick  and  steel,  overhead  crane,  smith 
shop  in  one  end.  ...         ,  , 

163.  Middle  M'est,  two-thirds  old.  one-third  new;  brick  and  wood,  new 
part  two  stories,  no  overhead  cranes   <  ':> 


Smith  Sliops,    . 
Cost  per  Sq.  Ft.  of  Ground  Area. 


Cost  per  Cu.  Ft. 


Building 

Building 

Item. 

Only.               Tools. 

Misc.  Eqpt. 

Total. 

Only. 

Total. 

164 

.734 

.110 

165 

2.63                   .982 

.171 

3.78 

.080 

.115 

166 

1.79                   .144 

.049 

167 

.432                2.26 

.086 

2.77 

.019 

.126 

168 

1.06                 1.09 

.050 

o  •->■:> 

.035 

.074 

169 

2.25                    .  .  . 

170 
171 
172 

1.43                     .665 

1.50 

2.37                  1.96 

.435 

.042 

.348 

4.68 

.052 

.104 

173 

1.21 

.041 

.055 

174 

1.38 

175 

.91                     .60 

.031 

164. 

Middle  West,  old. 

165. 

Ea.'<t.  modern  :  brick  an 

d  steel,  high 

and  light, 

thoroughly  equipped. 

166. 

Middle    West,   modern 

;  brick  and 

sted,    one 

•  hundred   fet 

H   wide. 

hip  roof   without  posts. 

167.  Middle  West,  old:  brick  and  wood  with  slate  roof. 

168.  Middle  TTest.  old;  brick  and  wood,  shingle  roof. 

169.  Southeast,  modern:  brick  and  steel,  unnsually  high  (thirty-three 
feet  from  floor  to  lower  chord  of  roof  truss).  (These  figures  should  be 
used  icith  caution,  as  they  arc  not  official,  but  were  taken  from  a  published 
statement.) 

170.  Middle  West,  modern;  brick  and  steej. 

171.  Middle  West',  modern  :  briek  find  slerl ,  tile  and  gravel  roof. 

172.  Middle  West,  modern:  hrirl.-  mid  xinl.  brass  foundry  and  car 
machine  shop   under  same  roof,  equnjiiu  nt    niii  ruDiplete. 

173.  East,  modern:  concrete  mid  •<trrl.  sii-fnot  span,  no  posts. 

174.  Xortheast,  modern;  briek  mid  wood,  60-/oot  span,  no  posts,  sim- 
ple  construction. 

175.  Middle  West,  tico-thirds  old:  one-third  new;  brick  and  icood.  (?). 


Iron  Foundry. 
Cost  per  Sq.  Ft.  of  Ground  Area. 


Item. 
176 


Item. 
178 


Building 
Only. 
3.18 
Brick  and  steel 


Cost  per  Cu.  Ft 


Building 
Only. 


Tools.        Misc.  Eqpt.        Total.  Only.  Total. 

odcrn;  V.  S.  Xaiy   Xard,  Bremerton,  Tl'a.s^i. 


Pattern  and   Upholstery  Shop. 
Cost  per  Sq.  Ft.  of  Ground  Area. 


Cost  per  Cu.  Ft. 


Building  Building- 

Only.  Tools.       Misc.  Eqpt.        Total.  Only.         Total. 

.857  .  .  .  .131  .988  .043  .050 

Middle  West,   old;  modern   building,  two  stories. 


Passenger   Car   Repair  Shops. 
Cost  per  Sq.  Ft.  of  Ground  Area. 


Building 
Only. 


180 

1.20 

181 

2.64 

182 

1.34 

1S3 

.68 

184 

.83 

179. 

Middle  West. 

.003 


Misc.  Eqpt. 
.016 


.05 


Total. 
1.25 


Cost  per  Cu.  Ft. 


Building 
Only. 
.042 

.099 
.056 
.026 


.029 


Total. 
.043 

.105 
.057 
.028 


'lOdern  :  longitudinal  shop,  briek  and  wood. 

180.  Southeast,  inodxrn:  transverse  shop,  brick  and  wood,  has  uphol- 
stery and  cabinet  shops  under  same  roof.  (These  figures  should  be  used 
with  caution,  us  they  arc  not  official,  but  leere  taken  from  a  published 
.•<tutemi  lit.) 

181.  Middle  ircst.  modern:  transverse  shop,  brick  and  steel,  includes 
upholstery  and  trimming  shop  and  hot-air  heating. 

1S2.  East.  iiKidern  :  transverse  shop,  brick  and  steel  with  cement  foun- 
dations,   saw'  tiKitli    iriiodrn    roof. 

183.  soutlidisi.  iiiiidirn:  transverse  shop,  brick  up  to  window  sills, 
corrui/dted  rialriiiiizrd  iron  sheathing  on  wooden  frame  above,  gravel  roof, 
iiranolithic  'floor,  used  also  for  painting  and  varnishing.  (Identical  with 
Passenger  Car  Paint  Shop  ?,o.  193.) 

184.  Middle  West,  old;  briek  and   wood   (?). 


Item. 


188 
1.S9 
190 
191 
192 
193 
194 


Passenger  Car  Paint  Shops. 

Cost  per  Sq.  Ft.  of  Ground  Area. 

Buildins 


Onlv. 
1.24 
1.94 
1.02 
1.20 
1.01 


Tools. 


.009 
'.003 


Misc.  Eqpt. 
.044 
.092 


.0.56 
.009 
.057 


Total. 

1.24 

2.09 


2.43 

1.1-4 

.74 


Cost  per  Cu.  Ft. 
Building 

Only. 

.04 

.072 

.033 

.6.35 

.osi 

.051 
.026 
.032 


Total. 
.04 
.078 


.036 

.084 
.052 
.028 


185.     Middle  West,  modern;   longitudinal  shop,  brick  and  wood 


185.  Middle  West,  modern:   longitudinal  snap,  nnci;  ana  woou. 

186.  East,  modern;  longitudinal  shop,  brick  and  steel,  saw  tooth  roof, 
hot-air  heating.  ,         ,    .  ,         ,     .,     , 

187.  I'aciflc  Southwest,  modern :  transverse  shop,  brick  and  steel. 

188  Southeast,  modern;  transverse  shop,  brick  and  wood,  has  var- 
nish room  and  pipe  shop  tender  saiiif  roof.  (These  figures  should  be  used 
with   caution,  as   they  arc   not   official,   but   were   taken  from   a  published 

189.  Xortheast,  modern:  longitudinal  shop,  brick  and  steel,  includes 
small  paint,  varnish  and   boiler  rooms  at  one  end. 

190.  South,   old:    woodni    sUuelure.  ,•     ,     ,     •     7    7„„ 
1!)1.     Middle    West,   modi  in  :   liniisverse  shop,  brvk  and  steel,  includes 

elcaninii  room,   1  iiinisli  'room  ni'.d  lint-iiir  heating. 

192.     East.  Hindi  1 11  :  I rn ii-^irrsc  shop,  brick  and  steel  with  cement  foun- 

'^°*^°l^i''^j^oul)',''n<l''''wn',i'' I ',>'':'' ironsverse  shop,  brick  up  to  window  sills, 
corruiiaied  galvuiiuid  iron  shcuthing  on  wooden  /'"'5'"«-''''f'-''^  •",/'''" ''1/,",?/.'. 
granolithic  floor,  used  also  for  coach  repairs.  (Identical  with  passenger 
ear  repair  shop  S'o.  183. J  ,    /  .,^ 

194.     Middle  West,  old;  brick  and  wood   (  0 
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Ficif/ht    Car    I'cixiir    shops. 
Cost  per  St],  Ft.  of  Ground  .\rea. 


Cost  per  Cu.  Ft. 


Biiiiaing  Building 

Item.  Only.  Tools.        Misc.  Eqpt.       Total.  Only.  Total. 

195  .-lO  ...  .Ulli  .415  .022  .023 

19«  2.12  .123  .047  2.20  .07.-5  .080 

19"  .29  ...  .  .  .20  .01.5  .015 

195.  Middle  IPcsf.  old ;  icoodcn  huildiiin,  !oit<iitudinnl,  entirely  enclosed. 

196.  Middle  Weyl.  inodeni ;  hiiek  and  steel,  lomjitudinul,  iiielttdcs  cabi- 
net shop  and  hot-nii-  Iimtiiiy. 

197.  MidtlU   Went,  old  :  lanjc  shop,  limijitudinal  construction  not  known, 
but  probably  wood  with  partly  open  sides. 

Car  Smitli  and   Car   Machine    Shop. 
Cost  per  Sq.  Ft.  of  Ground  Area. Cos?  per  Cu.  Ft. 

Building 
Only.  Total. 

.028 


Building 
Item.  Only.  Tools.       Misc.  Eqpt.       Total. 

199  .77  1.06 

199.     Middle  West,  old;  brick  and  icood.   (;) 


M'heel  and  Aj'le  Sliop. 
Cost  per  Sq.  Ft.  of  Ground  Area. 


Cost  per  Cu.  Ft. 


Building  Building 

Item.  Only.  Tools.        Misc.  Eqpt.        Total.  Only.  Total. 

200  4.03  2.16  .72  6.91  .16  .276 

200.      H'fsf,  modern:  brick  and  steel,  for  car  work  only. 

Car  Repair  Shop   and   Planing  Mill. 
Cost  per  Sq.  Ft.  of  Ground  Area. Cost  per  Cu.  Ft. 


Building  Building 

Item.                Only.              Tools.        Misc.  Eqpt.        Total.  Only.          Total. 

201                     .975               ...                  .  .                  ...  .031 

201.     Pacific  Southwest,  modern;  brick  and  stctl,  has  intermediate  two- 
story  section  for  sub-departments. 

Planinrj  Mills. 
Cost  per  Sq.  Ft.  of  Ground  Area. Cost  per  Cu.  Ft. 


Building 

Item.  Only. 

202  .487 

203  1.15 

204  .76 

205  1.85 

206  .37 

207  2..54 

208  2..j3 

209  .39 

210  .74 


Building 

Tools.        Misc.  Eqpt.        Total.              Only.  Total. 

.54                  .010                1.04                  .Il2(i  .056 

1.18                  .25                  2.58                  .045  .102 

1.21                  .292                2.26                  .033  .098 


.082 


4.06 


.153 


.014 


1.44 
.558 
.50 
.485  .239  1.47  .037  .073 

202.  Middle  West,  old;  wooden  buildiny,  tools  and  eriuipment  very 
light. 

203.  Sdiillii  iixt.  modern;  brick  up  to  floor  line,  then  corrugated  gal- 
vanized iron  nil  nisiiliitid  irooden  frame,  basement  and  one  story,  gravel 
roof,  mechiinii  ill  imn-i,    plant  in  aiuicx.  cabinet  shop  in    wing. 

204.  Middle    Wnl,   old;   brick    and   wood,  slate  roof. 

205.  Soutlieast,  modern;  steel  and  brick.  (These  figures  should  be 
tised  with  caution,  as  they  are  not  official,  hut  tcerc  taken  from  a  published 
statement.) 

206.  South,  old;  wooden  structure. 

207.  Middle  West,  modern;  brick  and  steel,  does  not  include  cabinet 
shop,  which  is  separate. 

208     Middle  West,  old;  brick  and  wood,  includes  pattern  shop.      (  '.-) 
210.     West,  modern;   wooden.   (  V) 


Storehouses. 
Cost  per  Sq.  Ft.  of  Ground  Xvea. 


Cost  per  Cu.  Ft. 


Tools.        Misc.  Eqpt.        Total. 
.168  1.31 


Building 
Only.  Total. 

.044  .050 


.089 
.124 


Building 
Item.  Only. 

211  1.142 

212  3.60 

213  3.05        ...       .67       3.72       .073 

214  2.40        ...  2.72       .110 

215  2.00        ...        .  .        ...       .0.50 

211.  Southeast,  modern,  brick  up  to  window  sills,  then  corrugated  gal- 
vanized iron  on  unsheathed  uooden  frame,  two  stories,  gravel  roof,  plat- 
form, bins,  shelves,  etc.,  complete. 

212.  Southeast,  modern;  brick  and  steel,  two  stories  and  basement,  ex- 
tensive offices  in  one  end  on  both  floorss.  (These  figures  should  be  used 
Kith  caution,  as  they  are  not  official,  but  were  taken  from  a  published  state- 
ment.) 

213.  Middle  West,  modern  :  brick  and   wood,  three  stories. 

214.  East,  modern;  concrete  construction,  one  end  two  stories,  upper 
"floor  used  for  offices. 

215.  Middle  West,  old;  brick  and  wood,  two  stories.   (?) 


Oil  Houses. 
Cost  per  Sq.  Ft.  of  Ground  .\rea. 


Cost  per  Cu.  Ft. 


Building  Building 

Item.  Only.  Tools.       Misc.  Eqpt.       Total.  Only.         Total. 

216  .5.41  .  .  .  1.43  6.84  .208  .263 

217  3.52  .  .  .  1.55  5.07  .196  .302 

218  ■  1.33  ...  ...  ...  .089 

219  2.15  ...  1.34  3.40        •        .097  .159 

216.  Middle  West,  modern;  brick  and  steel,   basement   and  one  story, 
full  equipment  of  tanks,  etc. 

217.  East,  modern;  concrete  walls  and  roof,  one  story  with  deep  base- 
ment. 

219.     West,  modern;  brick  and  steel,  tile  roof,  two  stories. 


Roundhouses. 


Cost  Per  Stall. 


Item. 

220  18 

221  46 

222  10 

223  10 

224  30 

225  13 
26  8 


Number  of  

Stalls.      Buildin,g  Only. 


1. 388. 88 
1. 155.00 
2,400.00 


Misc.  Eqpt. 


09 


228  33 
229 

230  44 

231  30 

232  25 

233  48 

234  25 

235  18 

236  23 

237  44 

238  40 


1.040.00 
2.750.00 
1,03.3.00 


1.908.00 
4,150.110 
1,950.00 
2.48(1.(10 
1.710.110 
1,011.00 
1,065.00 
1,740.00 
1,875.00 


2,090.00 
1,500.00 


2.200.00 

1.S45.0O 

328.00      2,459.00 


220.     Middle  West,  old;  GS-ft.  span,  brick  and  wood,  slate  roof,  trussed 
(no  posts.) 


221.  Pacific  Southwest,  modern ; ;  80-ft.  span,  brick  and  wood,  roof  sup- 
ported by  posts. 

222.  Far  West,  modern;  part  I'j-ft.  span,  part  8o-ft.  span,  brick  and 
wood,  gravel  roof,  supported  by  posts: 

223.  Far  M'cst,  modern;  85-^t.  span,  brick  and  wood,  gravel  roof,  sup- 
ported  by  fiosts. 

224.  Middle  ^ycst,  old;  65-/?.  span,  brick  and  wood,  gravel  roof,  sup- 
ported by  po.sts. 

225.  .Middle  West,  old;  '8-ft.  span,  brick  and  wood,  gravel  roof,  sup- 
ported   by  poxt-s. 

22(i.  .Middle  West,  modern;  89-ft.  span,  brick  and  wood,  gravel  roof, 
supported  by  posts. 

♦227.  Middle  West,  old;  SO-ft.  span,  brick  and  wood,  gravel  roof,  sup- 
ported by  posts.  ,  ,         ,  .    , 

22S.  East,  modern;  81-ft.  snan,  brick  and  steel,  gravel  roof,  supported 
by  flat   truss   (no  posts),  rolling  steel  doors,  co.st  does  not  inchtde  hrating 

220.  yorthwest,  modern:  84-ft  span,  brick  and  icood,  gravel  roof,  sup- 
ported by  posts,  cost  does  not  include  heating  equipment. 

230.  Xortheast,  modern;  80-ft.  span,  brick  and  uood,  gravel  roof,  sup- 
ported by  posts,  annex  with  boilers,  heating  apparatus  (hot  air),  and  air 
compressor.  ,  ^        -j, 

231  Ea.it.  modern:  00-foot  span,  brick  and  steel,  slag  roof,  with  crane, 
runway  covering  outer  half  of  span,  has  very  heavy  pile  and  stone  foun- 
dation. ,  ,         , 

232.     Ea.it,  modern  ;  HO-ft.  span,  concrete   and  wood,  gravel  roof,  sup- 

'""  '233'.^  'yorUieast.  modern  :  7o-ft.  span,  brick  and  icood,  gravel  roof,  sup- 
'""  '234'."  'yort'hcast,  modun  ;  ':>-ft.  spun,  brick  and  wood,  gravel  roof,  sup- 
'""  %S.)^  ''xoi^t'heast,  modern;  12-ft.  span,  brick  and  wood,  gravel  roof,  sup- 
'"^'  '^2Se!.'^  W(.st'.  modern;  80-ft.  span,  brick  and  wood,  gravel  roof,  supported 
^"  '"237'!'  Middle  West,  part  old,  part  modern  ;  lO-ft.  and  So-ft.  spans,  gravel 
roof,  supported   by  posts.    (  V) 


Lavatory. 
Cost  per  Sq.  Ft.  of  Ground  Area. 


Cost  per  Cu.  Ft. 


Item 
239 


Building 
Only. 


Building 
Tools.       Misc.  Eqpt.       Total.  Only.         Total. 


239.  Middle  West,  modern  :  average  of  three  large  lavatories  (including 
water  closets,  urinals,  icash  room  and  locker  rooms,:  '|"'''''«»»  °/,J«"7?L'^ 
and  brick  with  tile  roofs  on  wooden  trusses;  cement  floors,  complete  with 
contents,  ready  to  use. 


Office  Buildings. 
Cost  per  Sq.  Ft.  of  Ground  .Xrea. 


Cost  per  Cu.  Ft. 


Riiildino-  Building 

Item,  only.  °  Tools.       Misc.  Eqpt.       Total.  Onlj-.         Total. 

Ui  SM  .657  .26-0  s.m  :i67  .i87 

•M2  1.04  ...  ■  •  ■  •  ■  ■  O-^-* 

"40      Middle  West,  old:  frame  building  u-ith  brick  foundation,  includes 

^-  'ii^°'''^/f!,!;;';''Zsl:  modern-tick  and  wood,  basement,  two  stories  and 

<'»%i:^^''>'^^!lX"wesl''oldT wooden,  two  stories  and  basement.    (?) 

Track. 
Cost  Add.  x-r.rT-a 

per  For  Each  NOIES. 

Item.      Lin.  Ft.       Switcti.  . 

043         0  70         170.00  Based  on  use  of  "flt"   (second  hand),  6^   lb.  ra 

244         1.00         180.00  Based  on  use  of  "fit"  (second-hand),  80  lb.  lail 

•M5      \  ^io  "\o^    i  Based  on  use  of  new  rail,  according  to  weight. 

I  1.25         125.0 


i.OO 


Item.  Diameter. 

246  70   ft. 

247  TO   ft. 


Turntables. 

Cost. 
$3,000 

5.091 


Notes. 
Exclusive  of  pit. 
Including  pit.    ( V 


Transfer    Pits    and    Tables 
Cost  per  Sq.  Ft.  of  Pit. 


Notes. 


ItfiS-  'f'iV  '^If-  ^48''      Far   West,    modern:    to    handle   the   heaviest 

"  ■'             ■  class   of   engines  ^     * . 

o  .q  4-:>           16  59         East,    modern  :    pit   of   concrete   throughout , 

-''"  '  capacity   of    table,    200   tons. 

Miscellaneous  Structures. 
Item.  Name.  Cost.  .  >'otes. 

252      water  tan. t.O(.(M.o   total  ''^,/^.J^^r^^'     ""^ 

"53     Water    pipe,    un-      1.43  per  lineal  foot.     Large,  system,    pipes^  from 
_.j6      V         „„,i    ioi,i  12  in.  down  to  4  inch. 

055     KTnl's    of    25.00  per  100  lineal      1   in.  diam.  . 

ar^'irlTas^'of-    45.0oTer  100  lineal      2  in.  diam.    '      «'-°   "-^   '^ 
t  e  "r  ) ,  with  feet. 


usual''  proportion    85.0o":)"-  100   lineal       3  in.  diam. 
iif    valves     fit-  feet. 

tin-'s      etc       in  130.00  ner  100  lineal      4  in.  diam. 
place.'  '  fert. 


large  pipe 
contracting 
firm  of 
Pittsburg. 


Minor  Buildings. 

Cost  Cost 

.s,rFt.  cS^Ft,         ^'''"• 

^58     rnbolsterv  s^^^^^^  -58  .029  Old.   brick   and   wood. 

■'v»      1-iint  mixino-  shop        .58  .029  Old.   brick   and   wood.       ' 

■'60     PaS    "Jorehouse'^     175  .087  Old.  brick  and  wood.    (?) 

"'(^1      Freht    repair  shed       .11  •  •  •  ^>«■•   wooden,  open  sides.    (  ;) 

o'ao     T,'vk-iln  70  039  Old,    wooden.    (?) 

■^ffs     Lumber   shed".'.'.  ;        '21  ...  Old.  wooden,   open  sides.    (  .') 

26f     Sto^ehiuse  shed.  .        .31  .015  Old.   wooden.    .    1 

Of:?     Onnl  shed  24  .020  Old,    wooden.    (?) 

"66     Coal    shed"- ■::        ;25  .021  Old.    wooden.    (?)      • 

07     Charcoal    Vhed  '  .21  .017  Old,    wooden.    (  ?» 

■iP.k     Ice     house  57  .028  Old.    wooden.    (?) 

^69     1«  hotrse'V.V..::        .60  .030  Old.  wooden.  ( ?) 

270  Crematory    2.52  .210 

271  Small  office  build-        ^.^         -      ^  ^  ^  ^^^^_  ^^^^^^_  ^^^  ^^^,.j.^ 
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and  the  degree  of  confidence  which  may  be 
felt  in  the  unit  prices  assumed:  the  grand 
total  should  represent  the  approximate  cobi 
of  the  plant,  exclusive  of  the  cost  of  laud 
and  grading,  which  should  be  estimated  sep- 
arately, these  two  items  not  being  suscepti- 
ble of  reduction  to  a  unit  basis.  If  the 
buildings  have  been  designed  in  detail  their 
cost  may  be  checked  upon  the  cubic  foot 
basis. 

The  report  is  signed  by  R.  H.  Soule. 
Chairman;  L.  R.  Pomeroy.  T.  H.  Curtis,  S. 
F.  Prince,  Jr.,  A.  E.  Manchester. 


riSTOX    VALVE.S. 

On  the  Norfolk  &  Western  Railway  the 
method  adopted  for  testing  piston  valves 
was  to  prepare  a  packing  ring  for  each 
end  of  the  valve  chamber  which  could  be 
brought  up  against  the  end  of  the  valve, 
making  it  absolutely  tight.  This  arrange- 
ment is  shown  in  Fig.  1.  The  valve  was 
then  put  on  the  central  position  on  both 
sides  of  the  engine  and  disconnected,  and. 


Fig.    1. 


Fig.  3. 


and  the  reverse  lever  set  so  that  the  other 
valve,  the  one  to  be  tsted,  was  on  center. 
A  movement  of  the  valves  of  about  1  in. 
was  given  during  the  test,  by  moving  the 
reverse  lever.  The  exhaust  pipes  were 
plugged  so  that  no  steam  could  pass  to  the 
other  cylinder  or  out  of  the  stack.  Hose 
connections  were  screwed  in  the  cylinder 
cock  openings  and  steam  condensed  In  bar- 
rels of  ice  water.  The  valve  was  well  oiled 
and  the  lubricator  kept  running  during  the 
test. 

Tests  for  leakage  of  side  valves  were  made 
in  the  following  manner  on  the  Norfolk  & 
Western:  The  valve  tested  had  rectangular 
balance  strips.  The  exhaust  cavity  was 
blocked  and  leakage  was  obtained  around 
the  balance  strips,  as  well  as  the  face  of 
the  valves. 

On  the  Norfolk  &  Western,  a  piston  valve 
in  good  condition  loses  from  250  to  400  lbs. 
of  steam  per  hr.  The  worst  valve  tested 
on  this  road  showed  a  loss  of  544.31  lbs. 
per  hr.,  with  a  mileage  of  13,000  miles.  The 
best  slide  valve  on  the  Lake  Shore  &  Michi- 
gan Southern  showed  a  leakage  of  348  lbs. 
per  hr.  This  valve  was  in  good  condition, 
and  had  made  a  mileage  of  17,500  miles. 

The  conclusions  derived  from  these  tests 
do  not  seem  to  favor  either  type  of  valve. 
The  best  piston  valve  shows  a  leakage  of 
268.56  lbs.  per  hr.,  and  the  best  slide  valve 
348  lbs.  per  hr.  If  both  kinds  of  valvfis  were 
given  equal  attention  the  piston  valve  would 


being  central  admission  valves,  the  steam 
could  be  readily  admitted  to  the  central  por- 
tion, and  whatever  escaped  passed  down 
through  each  end  of  the  cylinder.  Pipes 
were  connected  up  with  the  cylinder  cock 
openings  and  the  pipes  passed  through  bar- 
rels of  water,  which  condensed  all  of  the  es- 
caping steam.  In  most  cases  gages  of  mercury 
columns  were  placed  on  the  cylinders  and 
readings  taken  during  the  test.  Three  posi- 
tions were  taken  of  the  valve:  First,  both 
valves  on  center;  second,  with  the  right 
valve  %  in.  forward  and  left  valve  %  in. 
back,  and  third,  the  right  valve  %  in.  back 
and  the  left  %  in.  forward.  In  the  positions 
%  in.  out  of  c-enter,  two  of  the  rings  are 
against  the  steam  at  one  ead.  The  results, 
however,  do  not  seem  to  be  affected  by  this. 

The  tests  made  for  leakage  of  piston  valves 
on  the  Lake  Shore  &  Michigan  Southern 
were  conducted  in  the  following  manner: 

The  valve  (Fig.  2)  on  one  side  of  the  en- 
gine   was   disconnected   and    set   on   center. 


Fig.    2. 
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be  the  better  as  regards  leakage  around  the 
packing  rings. 

The  need  of  some  kind  of  relief  for  the 
water  of  condensation  in  the  cylinders  or 
caused  by  foaming  in  the  boiler,  was  rec- 
ognized from  the  beginning  of  the  applica- 
tion of  piston  valves  to  locomotives.  The 
old  time  slide  or  "D"  valves  were  perfect- 
ly free  to  lift  from  the  seat  and  thus  re- 
lieve the  cylinders  of  water  or  undue  com- 
pression; in  this  respect  the  valves  were  au- 
tomatic. When  the  balance  valve  was  intro- 
duced the  lift  of  the  valve  became  limited 
by  the  proximity  of  the  balance  plate;  how- 
ever, the  reduction  of  pressure  upon  the  top 
of  the  valve  allowed  an  earlier  relief  than 
with  the  unbalanced  valve,  and  the  decreased 
lift  was  compensated  by  an  earlier  opening. 
Piston  valves  operating  in  cylindrical  bush- 
ings, scarcely  larger  than  the  valve  itself, 
can  not  lift,  and  if  no  provision  was  made, 
any  excess  of  water  in  the  cylinders  would 
probably  vlamage  the  cylinder,  its  head  or 
the  piston.  This  is  particularly  likely  to 
happen  with  foaming  T^fate^s.  In  the  west- 
ern portion  of  the  United  States  waters  con- 
taining large  quantities  of  alkali  (soda 
salts)  in  solution  are  comman,  and  if  the 
amount  of  such  matter  exceeds  40  or  50 
grains  per  gallon,  priming  is  almost  sure 
to  occur.  Other  waters  may  not  inherently 
possess  foaming  qualities,  but  when  treated, 
in  order  to  prevent  incrustation  (as  with 
waters  containing  sulphate  of  lime  or  mag- 
nesia) the  soluble  salts  remaining  in  so- 
lution constitule  a  distinctly  foaming  char- 
acteristic. In  such  cases  it  is  of  great  im- 
portance that  seme  relief  be  provided. 

The  desired  characteristics  of  a  by-pass 
valve  are:  (1)  It  must  be  positive  in  ac- 
tion. (2)  It  should  be  large  enough  to  per- 
mit satisfactory  operation  at  high  speeds. 
(.3) "It  should  be  simple  in  construction  and 
automatic  in  action.  (4)  It  should  reduce 
the  vacuum  to  a  minimum,  thus  preventing 
the  suction  of  cinders  into  the  steam-chest 
(5)  It  should  relieve  water  and  excessive 
compression  in  the  cylinders,  thus  prevent- 
ing breakage  and  overheating,  with  its  con- 
sequential difliculty  of  lubrication  when  de- 
sirable to  drift  "hooked  up"  in  order  to 
equalize  the  wear  on  eccentrics.  (6)  It 
should  exclude  cold  air  from  the  valve  chest 
and  cylinder.  (7)  It  should  reduce  the 
draft  on  the  fire  when  drifting.  (8)  It 
should  be  low  in  cost. 

There  are  several  arrangements  which  ful- 
fil all  or  most  of  these  requirements.  The 
apparatus  used  by  the  Southern  Pacific  and 
illustrated  in  last  year's  report,  is  in  success- 
ful operation  on  that  system,  and  show  a 
reduction  of  50  per  cent,  in  the  braking 
power  of  the  pistons,  due  to  the  lower 
vacuum  and  compression.  The  device  is 
automatic,  being  thrown  out  of  action  by 
steam  pressure  in  the  dry  pipe  when  the 
throttle  is  open,  and  allowed  to  operate  when 
the  throttle  is  closed.  The  water  is  released 
by   a    separate    safety  valve. 

The  Central  Railroad  of  New  Jersey  has 
experimented  with  the  valve  illustrated  in 
Fig.  3,  and  which  is  intended  to  relieve  ex- 
cessive compression.  When  the  throttle  is 
open  steam  pressure  seats  the  valve  in  ad- 
dition to  the  spring,  and  when  the  throttle 
is  closed  the  spring  only  is  operative.  This 
spring  was  originally  intended  to  allow  the 
valve  to  open  with  15  lbs.  excess  pressure 
in  the  cylinder,  but  the  continual  blow  was 
so  objectionable  that  the  pressure  as  regu- 
lated by  the  spring  was  increased  to  38  lbs. 
The  relief  from  the  valve  was  allowed  to 
blow  into  the  atmosphere,  but  it  could  be 
piped  into  the  stack. 

Thp  report  is  signed  by  Wm.  Mcintosh, 
Chairman;  J.  A.  Pilcher,  H.  F.  Ball,  G.  R. 
Henderson,  C.  B.  Young. 


L0C0M0T1\E    FRAIIES. 

The  circular  of  inquiry  brought  out  from 
the  mem.bers  a  generous  response,  giving,  in 
considerable  detail,  opinions  and  experience, 
accompanied  by  drawings  locating  fractures, 
with  statements  as  to  the  probable  causes. 
The  study  of  this  material  is  interesting, 
but  unfortunately  the  information  is  so  va- 
ried and  the  location  of  the  fractures  so 
distributed,  it  is  very  difficult  to  analyze  or 
reduce  them  to  any  common  law  or  base.  The 
cortimittee  endeavored  to  construct  a  com- 
posite drawing,  but  had  to  abandon  the  idea. 
The  breakages  reported  show  cracks  in  and 
about  all  pedestal  jaws.  The  fractures  occur 
as  frequently  in  the  solid  parts  as  through 
the  bolt  holes. 

The  preference  of  the  members  as  to 
whether  wrought  iron  or  cast  steel  should 
be  used  is  given  as  follows: 

Total  number  of  replies 41 

Koads  favoring  steel   frames 18 

Koads  favoring  hammered  iron 1.5 

Koads  expressing  no  preference 8 

Based  on  the  Number  of  Locomotives. 

In  favor  of  steel,  representing 11,.512 

In  favor  of  iron,   representing 5,613 

Non-committal,  representing   4,010 

Total  locomotives 21,140 

The  causes  of  fracture  may  be  classified 
as  follows:  (a)  Design.  (b)  Imperfect 
welds  and  faulty  material,  (c)  Inertia  of 
the  boiler  with  reference  to  the  frames,  aug- 
mented by  high  cylinder  saddles  and  accom- 
panying high  center  of  gravity  of  the  boiler; 
the  fractures  showing  mainly  between  the 
cylinders  and  front  driver,  (d)  Presence  of 
water  in  cylinders,  when  accompanied  by 
arrangement  of  valves  that  prevents  the 
water  getting  away  quickly  and  freely.  A 
discussion,  bearing  mainly  on  point  (c),  fur- 
nished by  one  of  the  members,  is  as  fol- 
lows: 

"There  seems  to  be  no  question  but  that 
the  fractures  are  usually  between  the  cylin- 
der saddle  and  the  rear  of  the  first  pedestal, 
but  it  should  be  further  determined  whether 
or  not  the  cracks  start  from  the  bottom  of 
the  rail.  If  they  do,  then  the  bending  mo- 
ment due  to  the  inertia  of  the  boiler  when 
the  motion  of  the  frame  is  suddenly  arrested 
cannot  be  a  cause  of  failure,  because  the 
bending  moment  induced  by  such  force 
would  put  the  top  of  the  rail  in  tension  and 
the  bottom  in  compj-ession,  and  the  crack 
would,  therefore,  start  from  the  top,  as  pre- 
viously explained,  except  when  coupling.  If 
they  start  from  the  correr  of  the  pedestal 
it  is  reasonably  certain  that  the  failure  is 
caused  by  a  loose  bolt  or  light  design  of 
pedestal  binder.  It  is  very  probable  that 
the  binder  bolt  will  show  a  very  much  larger 
percentage  of  failures  extending  in  the  cor- 
ner of  the  pedestal  to  the  top  of  the  rail 
than  the  clip  pedestal  brace,  because  of  the 
difficulty  of  securing  a  bolt  sufficiently  large 
to  prevent  it  stretching  in  service.  Those 
failures  which  occur  in  the  front  of  the 
pedestal  cannot  be  assigned  to  this  cause 
( unless  the  pound  would  strain  the  frame  in 
a  place  of  weaker  section),  and  in  failures 
of  this  nature  the  design  of  cylinder  fasten- 
ing and  keys  should  be  thoroughly  exam- 
ined. It  might  be  well  to  point  out  that 
the  bending  moment  induced  by  the  pull  of 
the  drawbar  would  be  at  a  maximum  at  a 
point  between  the  front  pedestal  and  the 
front  cylinder.  A  stress  from  such  a  cause 
would  start  a  crack  from  the  bottom  of  the 
rail.  If  the  frames  break  from  a  definite 
load  or  fiber  stress,  then  a  good  grade  of 
cast  steel  should  give  equal  if  not  better 
results  than  wrought  iron,  and  the  steel 
should  be  of  a  moderately  stiff  grade.  If,  on 
the  other  hand,  the  frames  break  by  a  defin- 
ite amount  of  distortion  or  bending,  then 
wrought  iron  or  soft  steel  would  give  better 


results,  inasmuch  as  it  would  take  a  smaller 
force  to  bend  this  material  a  certain 
amount  and  the  fiber  stress  induced  would 
therefore  be  considerably  less  in  the  case  in 
which  the  stiff  steel  is  used." 

Fiber   Stress  Analysis   by   H.    V.    Wille. 

The  inertia  of  the  boiler  in  accelerating  or 
retarding  the  train  has  also  been  given  as  a 
possible  cause  of  breakage.  Since  frames 
never  start  to  break  from  the  top  but  al- 
ways from  the  bottom  of  the  rail,  it  is  evi- 
dent that  the  inertia  of  the  boiler  while 
the  train  is  being  retarded  cannot  be  a 
cause  of  fracture,  but  the  bottom  of  the 
rail  is  put  in  tension  in  overcoming  the 
inertia  of  the  boiler  while  the  train  is  being 
accelerated.  The  stress  produced  by  this 
force  is  as  follows: 

Weight  of  boiler  =  57,000  lbs =  W 

.Acceleration  =  5.655  ft.  per  second =  a 

57,000  X  5,655 

Force =  10,010 =  F 

32.2 
Center  of  gravity   of   boiler  above  center  of 

flame  50  inches ^  d 

Bending  moment  =  .JG   X   10,010  =  560,560 

inch  lbs =  M 

Moment  of  resistance =  103.5 

560,560 

Fiber   stress   =  =     5,416  lbs.  per 

103.5  square    inch .   =  f 

This  is  well  within  safe  limits  and  is  not 
sufficient  to  cause  tiie  frame  to  break.  When 
the  train  is  being  retaided  by  application 
of  brakes  the  top  of  the  rail  is  being  strained 
in  tension  by  this  amount,  but  when  the 
train  is  being  accelerated  the  bottom  of  the 
rail  is  being  strained,  and  other  forces  also 
tend  to  increase  the  stress  due  to  the  force 
necessary  to  accelerate  the  boiler. 

Assume  that  the  frame  is  deflected  by 
force  of  blow.  Deflection  =  a  =  .1  in.  Length 
=  e  =:  41  in.  from  center  of  cylinder  to  fillet 
in  front  of  front  pedestal. 

.      3(J  Ea      3  X.IO  X  30000000X3  62.5       ,.  .^,  „ 
/  =  — s —  = TTs =  19,60(J  Ihs.  per 

sq.  inch. 

Side  bending.  Compression  increased  by 
steam  pressure  on  other  side:  350  lbs.  per 
sq.  in.  compression;  200  lbs.  per  sq.  in.  steam 
on  other  side;  550  lbs.  per  sq.  in.  equals 
308,000  lbs.  total  pressure;  23.5  lbs.  =  mo- 
ment arm;  308,000  X  23.5  =  7,238,000  in. 
lbs.  =:  bending  moment;  1,650  =  moment 
of  rupture  through  section  of  smoke-box 
and  frames;  4,390  lbs.  per  sq.  in.  =  fiber 
stress. 

Effect  of  rounding  curves.  The  centrifu- 
gal force  of  the  weight  carried  by  the  front 
drivers:  16  degree  curve  =  358  ft.  radius; 
speed  30  M.  P.  H.  ^  44  ft.  per  sec;  weight 
on  journals  =  41,000  lbs. 

„       WV"-       41.000  X  442        .  „. ,.  _ 

F  =  =  -i, ; ;Z7^    =  6,888  Joe. 

gv         32  .  2  X  358 

Momicnt  arm  =  center  of  pedestal  to  first 
bolt  in  cylinder  connection  =  37.75;  bending 
moment  =  6888  X  37.75  =  260,000  in.  lbs.; 
moment  of  rupture  =  37,675;  fiber  stress  = 
7,960  lbs.  per  sq.  in. 

From  the  above  calculations  the  follow- 
ing conclusions  may  be  drawn: 

(1)  The  inertia  of  the  boiler  following  the 
sudden  application  of  brakes  cannot  pro- 
duce a  sufficient  force  to  break  the  frame. 
(2)  The  inertia  of  the  boiler  due  to  the  ac- 
celeration of  the  train  by  acting  with  other 
forces,  such  as  those  produced  by  water  in 
the  cylinders,  may  bring  about  fracture.  (3) 
The  dynamic  effect  of  the  compression  of 
water  in  the  cylinders  is  the  only  force 
which,  unaided,  can  cause  failure  of  the 
frames  by  fatigue. 

When  the  right  side  leads,  the  right  side 
always  potmds  harder  than  the  left.  This 
is  due  to  the  fact  that  when  the  right  crank 
passes  the  forward  dead  center  the  left 
cylinder  is  pulling  forward  so  that  it  aids  the 
right   cylinder    in    throwing   the    right    box 
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against  the  back  jaw  of  the  pedestal.  The 
same  is  true  on  passing  the  back  dead  ceii- 
ter,  but  when  the  left  crank  passes  the  tor 
■ward  center  the  right  cylinder  is  pushing 
on  the  pin,  thus  subtracting  from  the  left 
<ylinder  in  pushing  the  lelt  box  against  the 
back  jaws  of  the  pedestal.  This  should  re- 
sult in  breaking  more  right  than  left  frames 
when  the  right  side  leads  and  vice  versa 
when  the  leff  side  leads. 

The  committee  took  the  liberty  of  inviting 
manufacturers  to  take  part  in  the  delibera- 
tions. The  steel  casting  representatives  ex- 
amined and  approved  the  frame  designs  ac- 
companying the  report  ( not  shown  here- 
with) and  also  held  independent  meetings, 
agreeing  on  the  following  specifications: 

Acid  open-hearth  steel,  .28  carbon,  .03 
phosphorus,  .05  sulphur,  .60  manganese; 
tensile  strength  per  sq.  in.  not  less  than 
55.000  lbs.;  elongation  in  2  in.  not  less  than 
15  per  cent.;  all  frames  to  be  annealed. 

Relating  to  the  method  of  manufacture,  a 
member  contributes  as  follows: 

"The  method  of  casting,  location  of  gates 
and  headers,  all  have  a  very  important  part 
upon  the  life  of  the  frame.  It  is  the  usual 
practice  to  cast  the  frame  on  an  incline,  the 
front  end  of  the  frame  being  at  the  top,  the 
metal  being  poured  into  a  riser  at  the  back 
end  of  the  frame,  which  is  at  the  lowest 
point.  This  method  results  in  washing  the 
dirt  and  gases  to  the  front  end  of  the  frame, 
and  we  have  defective  metal  at  the  point 
at  which  the  frames  are  most  prone  to 
break.  It  would  therefore  seem  desirable 
to  reverse  this  method  and  mold  the  frame 
so  that  the  front  end  is  at  the  lowest  point 
and  pour  them  through  a  gate  leading  into 
the  two  front  rails.  It  would  also  seem 
inadvisyb'.e  to  place  "the  riser  at  the  point 
of  the  juncture  of  the  pedestal  leg  to  the 
top  rail,  so  as  to  avoid  any  impurities  sep- 
arating at  this  point  and  prevent  shrinkage 
cracks  due  to  the  different  rates  of  cooling 
of  the  risers  and  of  the  frame  section  proper. 
It  would  no  doubc  be  an  improvement  to 
locate  the  riser  on  the  pedestal  at  a  point 
between  the  top  and  bottom  rail." 

The  following  points  should  be  observed: 
(1)  Sensible  design.  i2)  Material,  cast 
steel,  made  to  a  rational  specification,  care- 
ful foundry  manipulation,  adequate  and  suit- 
able annealing.  (3)  Provide  such  form  of 
bracing  as  wiil  prevent  "weaving."  By 
weaving  is  meant  a  movement  of  one  side 
irdependently  of  the  other,  or  of  the  sep- 
arate parts  or  joints,  with  reference  to  each 
other  locally.  (4)  The  clip  form  of  pedestal 
binder  is  preferred  to  the  thimble  and  bolt 
t>pe.  i'j)  Provision  for  quickly  and  ade-  , 
qnately  draining  cylinders.  This  point  is 
just  as  important  with  slide  as  with  piston 
valves.  f6)  Frames  with  single  ff'ont  rails 
should  be  made  stronger  and  means  provid- 
ed to  stiffen  same  back  of  cylinders  or  be- 
tween cylinders  and  front  driver. 

From  a  study  of  the  replies  for  the  pres- 
ent at  least,  there  is  an  intimation  that  the 
double  front  rail  type  is  stronger,  and  stiffer 
in  a  vertical  direction,  and  yet  as  flexible 
longitudinally  as  the  single  front  rail  form. 
The  success  foreign  roads  are  having  with 
plate  or  girder  frames  gives  us  a  hint  that 
may  be  valuable  when  scheming  on  future 
improvements. 

The  report  is  signed  by  T.  S.  Lloyd,  Chair- 
man: S.  M.  Vauclain,  J.  E.  Sague,  R.  Wells, 
S.  Higgins,  A.  Lovell. 


Materials  with  a  view  of  bringing  about  a 
common  standard  for  speiiflcations  for  loco- 
motive axles  and  forgiugs.  In  accordance 
with  this  purpose  a  meeting  was  held  which 
was  attended  by  Prof.  H.  W.  Spangler,  chair- 
man of  Committee  on  Specifications,  Ameri 
can  Society  of  Mechanical  Engineers;  Wm. 
R.  Webster,  chairman  of  Committee  on  Spec- 
ifications of  the  American  Society  for  Test- 
ing Materials,  and  by  members  of  the  com- 
mittee. It  was  agreed  at  this  meeting  to 
modify  the  specifications  proposed  last  year 
by  reducing  the  reduction  of  area  to  25  per 
cent,  and  introducing  a  bending  test.  This 
modified  specification  is  now  before  the 
American  Society  of  Mechanical  Engineers 
and  will  be  proposed  to  the  American  Soci- 
ety for  Testing  Materials  at  their  next  meet- 
ing with  the  expectation  that  they  adopt 
it  as  their  standard  specification  for  an- 
nealed high  carbon  steel  forgings. 

It  has  been  proposed  to  omit  the  tension 
tests  on  the  specifications  for  steel  blooms. 
The  committee  feels  that  this  test  is  essen- 


DRIVI.Vf;    .\Nr>    TKr-fK    AXLES    AM)    FOI!<iI.\fiS. 

The  committee  last  year  reported  a  specifi- 
cation for  locomotive  axles  and  forgings.  but 
was  continued  for  the  purpose  of  co-operating 
with  the  American  Society  of  Mechanical  En- 
gineers, American  Institute  of  Mining  Engi- 
neers and  the  American  Smu'v  for  Tp'-ting 


Fig.  1 — Tool  for  Obtaining  Test  Specimens 
from    End   of   Driving    Axles. 

tial  in  order  to  insure  tliat  the  mills  put  suf- 
fl:ient  work  upon  the  blooms,  for  nothing 
tends  to  increase  the  failures  or  breakages  of 
driving  axles  more  than  the  use  of  steel 
which  has  not  received  proper  manipula- 
tion. 

The  reduction  in  strength  with  holes 
drilled  half  way  between  the  center  and  out- 
side and  also  with  a  hole  in  the  center  is 
shown  in  the  following  table: 

Hole  Half  Way 
Hptween 
Hole  Center 

in  Ci'iirei-.    and  Outside. 
IMam.    iif    A.\le.  Per  Cenl.        Per  Cent. 

fi  iuflies 1 .:'..'  ]  .").:i 

7  inches 71  lo.t) 

S  inches 41  8.2 

fi  inr-hes -I'l  0.1 

111  imhes 1(1  .").0 

11    inclies 11  4.1 

If  the  hole  is  drilled  to  within  1>{.  ins.  of 
the  inner  side  of  the  hub  it  will  have  no 
effect  upon  the  strength  of  the  axle. 

The  specifications  proposed  last  year 
would  stand  as  follows  with  the  modifica- 
tions now  proposed. 

Mnterifil. 

Open  Hearth  8teel. 

Chemical  Requirements. 

Per  Cent. 

r'hosphorus,  not  to  exceed O.j 

Sulphur,  not  to  exceed 05 

Mantranese.  not  to  exceed fiO 


Physical  Itequiiemeiits. 

Tensile  strength — not  less  than  SOjOOO  lbs.  per 
sq.   in. 

Elongation  in  two  inches,  not  less  than  20  per 
cent. 

Keduction  iu  area,  not  less  than  25  per  cent. 

Bending  test — 1  in.  s  V-i  in.  test  piece  180  de- 
grees  over   1    in.   diameter. 

One-  test  per  melt  will  be  required,  the 
test  specimen  to  be  taken  from  either  end 
of  any  axle  with- a  hollow  drill,  half  way 
between  the  center  and  the  outside,  the  hole 
made  by  the  drill  to  be  not  more  than  2  ins. 
in  diameter,  nor  more  than  41/2  ins.  deep. 
The  standard  turned  test  specimen,  V2  iu- 
in  diameter  and  2  ins.  gage  length,  shall 
be  used  to  determine  the  physical  proper- 
ties. Drillings  or  turnings  from  the  ten- 
sile specimens  shall  be  used  to  determine 
the   chemical   properties. 

A  method  of  breaking  off  test  specimen 
and  the  tool  for  obtaining  it  from  the  end 
of  the  driving  axle  are  shown  in  Fig.  1. 

Proposed  specifications  for  locomotive 
forgings  are  as  follows: 

ilntcvial. 

Open  Hearth  Steel. 

Chemical  Ucquircmcnts. 

Per  Cent 

Phosphorus,   not  to  exceed 05 

Sulphur,  not  to  exceed 05 

Manganese,    not   to   exceed 60 

Physical  Requirements. 
Tensile   strength,   not   less  than   80,000   lbs.   per 
sq.   iu. 

Elongation,  not  less  than  20  per  cent,  in  two  in 
Keduction  in  area,  not  less  than  25  per  cent. 
Bending  test — 1   in.  x   y>   in.   test   piece  180  de- 
grees over  1   in.  diameter. 

Proposed  specifications  for  steel  blooms 
and  billets  for  locomotive  forgings  are  as 
follows: 

Miitcrial. 
Open  Hearth  Steel. 
Physical  Requirements. 
Grade   "A"  : 

Tensile  strength.  70.000   lbs.   per  sq.   in. 
Elongation  in  two  inches,  20  per  cent. 
Grade  "B"; 

Tensile  strength,  80,000   lbs.  per  sq.  iu. 
Elongation   in  two  inches.  17   per  cent. 
Chemical   Analysis. 
Grade   "A"  :  Per  Cent. 

Carbon    25  to  .40 

Phosphorus,  not  to  exceed .110 

Sulphur,   not  to  exceed .00 

Manganese,  not  to  exceed .60 

Grade  "B"  :  Per  Cent. 

Carbon    35  to  .50 

Phosphorus,  not  to  exceed .05 

Sulphur,  not  to   exceed .05 

Manganese,    not    to   exceed .00 

Grade  "A"  is  blooms  or  billets  for 
rod  straps  and  miscellaneous  forgings. 
Grade,  "B"  is  blooms  or  billets  for  driving 
and  truck  axles,  connecting  rods,  crank  pins 
and  guides. 

The  report  is  signed  by  F.  H.  Clark,  Chair- 
man; J.  E.  Sague,  S.  M.  Vauclain,  L.  R. 
Pomeroy,  F.  W.  Lane,  E.  B.  Thompson. 


OR.^TES    FOR    DITU.MI.XOt  S    COAL. 

(From  a  puper  hy  J.  A.  Carney.) 
It  has  been  demonstrated  that  the  cheap- 
est fuel  for  locomotive  use  is  that  which  can 
be  bought  for  the  lowest  prices  per  ton,  and 
it  rests  with  the  railroad  mechanical  engi- 
neer to  so  design  his  engine  to  burn  this 
cheap  fuel  with  the  least  inconvenience.  The 
ash  pan  is  so  closely  related  to  the  grate 
that  it  is  discussed  in  this  paper  in  connec- 
tion with  grates.  In  designing  a  grate  the 
first  object  is  to  properly  support  the  fire; 
the  second,  to  admit  air  enough  to  the  fire 
to  properly  burn  it;  the  third,  to  easily 
and  effectually  stir  the  coals  and  shake  down 
the  ashes,  and  the  fourth,  to  be  able  to  quick- 
ly remove  the  fire  at  the  end  of  a  run;  a  fifth 
and  most  important  feature  is  to  be  able  to 
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quickly  aud  easily  clean  the  flie  on  the 
road. 

The  ash-pan  must  be  tight  to  prevent  loss 
of  hot  ashes,  and  yet  have  enough  open- 
ings to  admit  air  freely  to  the  under  side 
of  the  grates.  It  must  have  sufRcient  volume 
to  carry  ashes  made  during  a  trip  of  many 
hours,  and  should  dump  and  clean  itself 
with  a  minimum  amount  of  labor.  There 
should  be  no  flat  places  where  ash  can  col- 
lect and  fill  up  to  the  grates.  While  the  air 
openings,  according  to  theory,  need  be  very 
small,  they  should  in  practice  be  as  large 
as  possible  and  allow  the  passage  of  sufR- 
cient air  to  not  only  burn  the  fire  but  cool 
the  grates  and  accumulations  of  ash  on  them 
as  much  as  possible. 

Estimating  the  temperature  of  the  prod- 
ucts of  combustion  in  the  fire-box  at  3,500 
degrees  P.,  the  volume  of  the  gases  passing 
out  of  the  fire-box  will  be  about  seven  times 
as  great  as  the  air  passing  through  the 
grates,  due  to  the  expansion  caused  by  the 
high  temperature.  As  all  of  the  gases  have 
to  pass  through  the  flues,   the  openings  in 


the  least  possible  time.  Grate  fingers  less 
than  5  ins.  long  do  not  give  as  good  results 
with  coal  which  clinkers  or  which  fills  up 
the  box  as  those  longer  than  5  Ins.,  although 
the  general  practice  is  to  run  under  4'^8  ins. 

Dead  Grated. — Dead  grates  are  used  by 
seven  of  the  roads  making  replies.  These 
roads  use  a  better  grade  of  coal  than  that 
found  in  the  Middle  West.  As  a  general 
proposition,  a  dead  grate  is  not  advisable, 
especially  in  the  front  end  of  the  fire-box, 
where  there  is  most  need  of  a  good  fire,  es- 
pecially with  wide,  shallow  fire-boxes.  It  is 
easy  to  accumulate  ashes  in  the  front,  and 
if  the  fire  dies  and  cold  air  gets  next  to  the 
flue  sheet,  it  is  diflScult  to  make  an  engine 
steam. 

Dump  Grates. — Most  roads  have  special 
dumping  grates,  both  in  front  and  in  the 
back  end  of  the  fire-box,  and  the  idea  has  a 
great  deal  of  merit,  especially  when  it  Is 
necessary  to  clean  a  fire  on  the  road.  These 
grates  should  be  shaking  as  well  as  dump- 
ing grates. 

SJiaking  Grates.  Area. — Grates  should   be 


Fig.    1 — Proposed   Grate   Arrangement. 


the  grates  and  ash  pan  need  be  one-seventh 
of  the  combined  area  of  the  flue  openings. 
According  to  the  above  figures,  an  engine 
having  44  sq.  ft.  of  grate  area  and  792  sq. 
ins.  of  flue  openings,  the  total  area  of  grate 
opening  should  be  114  sq.  ins.,  with  114  sq. 
ins.  opening  in  the  ash-pan.  In  per  cent , 
with  grate  area  100  per  cent.,  this  equals: 

Grate  area   100 

Flue  area 12.r> 

Grate  opening 1.8 

Ash-pan  opening l-S 

Graies  (Finger  and  Box). — The  use  of  the 
finger  grate  is  somewhat  more  common  than 
the  box  construction.  The  box  construction 
is  used  in  good-coal  districts,  and  while 
roads  report  some  trouble  where  the  coal  is 
fairly  good,  others  who  are  using  poor  coal 
report  an  endless  amount  of  trouble.  The 
fingered  grate  has  the  advantage  of  breaking 
up  as  well  as  stirring  the  fire,  while  the 
box  grate  can  only  lift  and  lower  the  fire, 
without  breaking  it  up.  The  only  objection  to 
the  finger  grate  is  the  possibility  of  burning 
the  ends  of  the  fingers  if  they  are  not  kept 
level.  This  can  be  entirely  overcome  by  care 
on  the  part  of  the  fireman  and  the  shaking 
mechanism  kept  in  repair.  The  long-fingered 
grate  is  better  adapted  for  pior  coal  than 
the  short  finger.  It  has  a  more  violent  ac- 
tion on  the  fire,  breaks  it  up  better,  shakes 
down  ashes  faster  and  gives  a  larger  open- 
ing through  v.hich  the  fire  can  be  dumped  in 


designed  so  that  the  entire  grate  surface 
may  be  shaken.  If  it  is  desirable  to  stir 
up  the  fire  in  the  middle  of  the  box,  why 
not  on  the  sides  and  especially  the  ends? 
The  area  shaken  by  one  lever  may  vary 
with  the  quality  of  the  coal,  and  if  the  ash 
melts  and  cen:ents  the  grates  tight,  the 
shaking  feature  is  out  of  the  question  and 
all  designs  are  equally  bad.  The  grate  area 
shaken  by  one  lever  ranges  from  7.2  sq.  ft. 
tc  29.8  sq.  ft.  The  grates  with  the  last- 
named  area  are  used  with  West  Virginia  coal 
and  practically  no  shaking  is  required.  Gen- 
erally speaking,  the  grate  area  to  be  shalien 
by  one  lever  should  not  exceed  12  sq.  ft. 
Some  recently  built  engines  have  the  grate 
lever  fulcrum  attached  to  the  back  of  the 
boiler  head  with  studs.  These  studs  are 
liable  to  pull  out  and  it  is  safer  to  attach 
the  fulcrum  to  the  deck  or  tailboard. 

Orale  Supitorts  in  Wide  Fire-Boxes. — It  is 
impracticable  to  make  grate  bars  wide 
enough  to  extend  from  one  side  of  a  fire-box 
to  the  other  without  a  central  support.  This 
support  prevents  air  from  circulating  under 
the  fire  in  the  middle  line  of  the  box,  and 
there  is  a  dead  space  a  few  inches  wide  from 
the  front  to  the  back  of  the  fire  which  will 
clinker  badly  if  great  care  is  not  taken  in 
firing. 

Material. — Grates  should  be  made  of  as 
cheap  a  grade  of  cast  iron  as  can  be  bought 
and  have  the  required  strength.     Hard  iron 


is  not  an  objection,  if  the  cotter  and  pin 
holes  are  carefully  cored.  Patterns  should 
be  accurately  made  and  the  foundry  required 
to  furnish  castings  that  do  not  require  any 
machine  work.  Many  roads  are  following 
the  practice  of  coring  all  cotter  and  pin 
holes,  with  excellent  results,  and  a  great 
deal  of  labor  and  many  small  drills  are  saved 
thereby. 

Proposed  Grate. — A  grate  should  be  capa- 
ble of  dumping  the  front  section  aud  the 
back  section  independently  of  each  other  and 
the  balance  of  the  grate  sections,  and  in 
additi'on  all  sections  of  the  grates  should  be 
capable  of  dumping.  Dead  grates  are  not 
desirable,  although  they  are  the  practice  on 
many  roads.  All  sections  of  the  grate  should 
be  capable  of  being  shaken,  and  the  sec- 
tions so  divided  up  that  not  more  than  12 
sq.  ft.  of  grate  surface  is  shaken  by  one 
lever.  Grates  should  be  supported  by  bars 
on  the  sides  of  the  fire-box  only,  and  these 
bars  should  be  blocked  away  from  the  side 
sheets  at  least  i^  in.,  to  prevent  corrosion 
of  the  side  sheets.  The  fingers  should  be 
from  G  ins.  to  7  ins.  long,  depending  on 
the  length  of  the  fire-box  and  the  number 
of  sections  into  which  the  grates  are  divid- 
ed. The  air  openings  in  the  grates  should 
be  at  least  40  per  cent,  of  the  grate  area  and 
.50  per  cent.,  if  possible.  A  drawing  of  a 
grate  arrangement  as  outlined  is  shown  in 
Fig.  1. 

Proposed  Ash-Pan. — The  ash-pan  should  be 
self-cleaning  and  have  a  free  air  opening  of 
at  least  25  per  cent,  of  the  grate  area,  divid- 
ed equally  on  the  four  sides  of  the  pan. 
No  design  of  pan  is  suggested,  because  its 
form  is  so  dependent  upon  the  frame  con- 
struction and  location  of  back  driving-wheel 
axle  or  trailer  axle  that  a  satisfactory  pan 
on  one  engine  would  be  impossible  on  one 
of  different  design.  The  use  of  netting  over 
air  openings  in  the  pan  is  objectionable, 
and  so  far  as  possible  should  be  avoided  and 
inclined  slats  used. 


TERMIX.\LS    FOn   LOCOMOTIVES. 

{From  a  paper  ty  Robert  Quayle.) 
Weak   Spots  in  Roundhouse   Operation. — 
The  following  would  come  under  the  heading 
of  the  title: 

Insufiicient  tracks  for  storing  engines; 
poor  coaling  facilities  or  coalhouse  too  far 
from  roundhouse;  sandhouse  badly  located 
or  inefficient;  water  supply  improperly  lo- 
cated or  inadequate;  cinder  pits  not  long 
enough  or  so  located  that  engines  have  to 
run  a  long  distance  after  fire  is  ^dumped; 
cinder  car  track  not  depressed  enough,  caus- 
ing unnecessary  shoveling;  lack  of  a  wide- 
awake man  outside,  who  should,  while  work- 
ing as  a  hostler  or  in  some  other  capacity, 
have  supervision  over  clinker  pit,  sand- 
house,  coal  shed  and  other  men  working  in 
the  vicinity;  turntable  too  small  or  weak 
and  not  power  driven,  causing  more  time  to 
be  spent  spotting  engines  and  turning  them 
than  is  absolutely  necessary;  a  roundhouse 
too  small  to  get  engines  inside  and  close  the 
doors,  or  one  that  is  improperly  lighted  and 
ventilated;  a  poor  roundhouse  foreman;  a 
poor  engine  inspector;  washout  facilities  not 
arranged  to  wash  out  with  hot  water,  or  to 
have  at  least  a  pressure  of  100  lbs.  per  sq. 
in.;  drop  jacks  that  won't  drop:  cinder 
fioors:  poor  method  of  giving  out  work  and 
checking  it  up;  poor  discipline  among  shop- 
men; a  machine  shop  stocked  with  ob- 
solete tools,  or  so  located  that  men  waste 
time  running  back  and  forth;  a  storehouse 
minus  necessary  material;  a  heating  system 
that  won't  heat  properly. 

Orcianization. — There  should  be  a  good, 
live  foreman  in  charge,  who  is  responsible 
to   the   master    mechanic.     All   of  the   n'.-^n 
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working  inside  and  out  should  be  amenable 
to  his  orders;  such  a  man.  if  a  firm  dis- 
ciplinarian, and  one  who  has  the  good  will 
of  the  men  and  is  quick  to  vnink  and  act, 
is  invaluable.  Under  him  should  be  an  as- 
sistant who  is  familiar  with  the  engines,  en- 
ginemen  and  workmen;  it  should  be  his 
duty  to  give  out  the  work  and  see  that  it  is 
properly  done,  keeping  check  of  the  men 
who  have  done  the  work,  so  that  in  case  it 
becomes  necessary  at  some  future  time  to 
locate  them  there  would  be  no  difficulty  in 
doing  so. 

A  good  staff  of  machinists,  boilermakers, 
truckmen,  helpers,  boiler  washers,  wipers, 
engine  inspectors,  etc.,  is  indispensable,  all 
having  their  duties  outlined  so  that  there 
will  te  no  friction  in  promptly  doing  the 
work.  Fair  and  straightforward  treatmeni 
of  the  men  will  in  return  get,  in  most  cases, 
cheerful  service.  Proper  records  must  be 
kept  of  the  numerous  peridoical  inspections 
that  are  called  for.  The  engine-house  in 
and  out  register  should  be  entered  up  daily, 
and  a  check  of  engineers  and  firemen  who 
are  laying  off  or  sick  is  useful  to  locate  and 
round  up  men  in  case  of  a  shortage. 

(Other  reports  arc  held  until  the  next  issue.) 


Train    Despatchers'   Convention. 


The  convention  of  the  Train  Despatchers' 
Association  of  America  was  held  at  St.  Louis 
on  Tuesday.  June  21,  in  the  old  Exposition 
building.  Thirty-three  new  members  were 
elected.  The  report  of  the  Executive  Com- 
mittee showed  a  net  gain  of  71  members  dur- 
ing the  past  year  and  a  total  membership  of 
850;  a  balance  of  receipts  over  disburse- 
ments of  $.510.  and  ?1.651  in  the  treasury. 

The  report  of  the  Train  Rules  Committee 
was  read.  It  took  up  several  matters  re- 
ferred to  it  from  the  committee  report  of  the 
preceding  year  and  embodied  suggestions  for 
submission  to  the  American  Railway  Associa- 
tion amending  the  definitions  in  the  Stand- 
ard Code  of  "Regular  Train.  "  "Superior 
Train"  and  "Schedule,"  Rule  4  (A),  Rule  4 
(B),  Rules  20,  218  and  220;  Form  E,  Form 
F,  and  Form  K,  with  the  view  of  making 
clearer  the  distinction  between  a  regular 
train  and  a  schedule,  and  of  defining  the 
action  of  sections  affected  by  a  Form  F  order 
in  the  matter  of  taking  down  signals,  which 
it  was  the  judgment  of  the  committee  were 
not  sufficiently  well  defined  in  the  Standard 
Code  as  it  exists. 

Papers  were  read  from  J.  R.  Cavanaugh, 
Superintendent  of  Car  Service  of  the  C.,  C, 
C.  &  St.  L.,  on  the  subject  of  "Pooling  Freight 
Cars";  on  "Train  Despatching,"  by  S.  H. 
Brown,  of  the  Chicago  &  Alton,  and  on  a 
"Schedule  and  a  Train,"  by  H.  A.  Dalby.  of 
the  Northern  Pacific,  all  of  which  were  fol- 
lowed by  considerable  animated  discussion. 
The  report  of  the  Train  Rules  Committee 
was  adopted  with  some  slight  changes  and 
was  ordered  submitted,  as  revised,  to  the 
American  Railway  Association. 

Informal  discussion  was  had  on  a  number 
of  subjects  relating  to  train  rules  and  forms, 
telegraph  block  signaling  and  manual  con- 
trolled signaling.  The  publication  of  the 
official  organ  of  the  Association,  "The  Train 
Despatchers'  Bulletin,"  was  ordered  con- 
tinued at  its  present  size,  40  pages  per  issue. 
A  resolution  was  passed  authorizing  the 
Executivf;  Committee  to  draw  on  the  treas- 
urer for  a  sum  not  exceeding  $100,  in  aid  of 
the  widow  or  orphans  of  a  deceased  member 
who  are  in  need.  Members  were  urged  to  be 
more  prompt  in  notifying  the  secretary  of 
actual  or  impending  valiancies,  so  that  mem- 
bers out  of  employment  might  be  more  effec- 
tually aided. 

The  election  of  officers  resulted  as  follows: 
President,    .John    W.    Cuineen    (L.    V.j,    Au- 


burn, N.  Y.;  Vice-President,  F.  X.  Meyers 
(T.  &  P.),  Marshall.  Tex.;  secretary-treas- 
urer and  editor,  J.  F.  Mackie  (C.  R.  I.  &  P.), 
Chicago.  Denver  was  selected  as  the  place 
of  next  annual  meeting,  which  comes  on 
June  20,  1905.  The  sum  of  $100  was  appro- 
priated toward  the  expense  of  entertainment 
at  the  next  annual  meeting.  , 

Thursday  afternoon  was  devoted  to  a  trip 
over  the  lines  of  the  St.  Louis  Terminal 
Railroad,  for  the  purpose  of  examining  its 
interlocking  and  signaling  plant.  The  trip 
was  very  interesting:  many  of  the  members 
had  never  before  seen  a  plant  so  extensive. 

There  were  66  members  in  attendance  at 
the  various  sessions  of  the  convention,  and 
great  interest  was  taken  in  all  the  proceed- 
ings. 


Herman's        Direct        Driven        Semaphore 
Signal. 

The  engraving  given  herewith  shows  the 
latest  electric  motor  for  semaphore  signals 
brought  out  by  Mr.  R.  Herman,  of  Crafton, 
Pa.  This  motor  is  fixed  to  the  top  of  the 
signal  post  and  is  so  designed  that  it  can  be 
attached  to  any  post.  Where  a  motor  sig- 
nal is  to  be  put  in  place  of  a  mechanical 


Herman's   Electric  Semaphore. 

signal,  which  is  supported  on  a  wooden  post, 
the  old  signal  can  be  removed,  the  post 
sawed  off  square  just  below  the  top,  and  the 
new  signal  put  on,  without  any  other 
changes.  Where  necessary,  the  socket  can  be 
made  any  size  or  shape  desired. 

This  is  the  signal  of  which  a  test  was 
reported  in  the  Railroad  Gazette  of  June  10, 
page  447.  The  motor  is  connected  directly 
to  the  spindle  which  turns  the  blade,  and  as 
there  is  only  one  moving  part  the  blade 
moves  as  soon  as  the  motor  is  energized.  Do- 
ing away  with  the  heavy  connections  between 
the  motor  and  the  signal,  which  are  neces- 
sary when  the  mechanism  is  at  the  bottom 
of  the  post,  and  with  unnecessary  friction, 
reduces  the  demand  on  the  power  about  two- 
thirds.  The  disuse  of  the  large  mechanism 
box  at  the  foot  reduces  the  size  of  the  foun- 
dation, and  where  signals  are  placed  on 
bridges  the  unsightliness  of  the  mechanism 
box  is  done  away  with. 

The  power  used  to  make  the  movements 
in  the  te.<;t  referred  to  was  20  cells  of  Gor- 
don battery,  Type  A,  300  ampere-hour.  The 
motor  was  controlled  by  a  signal  magnet  of 
1,000  ohms,  which  was  closed  25  seconds 
each  minute  and  consumed   12  miliamperes 


each  period,  making  the  consumption  of  en- 
ergy 300  miliampere-seconds  per  movement. 
The  track  relay,  of  4  ohms  resistance,  was 
energized  by  two  gravity  cells  connected  in 
multiple,  and  the  shunting  was  done  by  a 
Seth  Thomas  clock. 

The  signal  made  a  movement  of  90  deg. 
each  time  the  circuit  was  closed  (every  min- 
ute). I'he  arm  is  held  at  stop  by  a  locking 
device;  this  in  the  test  consumed  32  miliam- 
peres for  35  seconds,  or  1,120  miliampere-sec- 
onds per  movement.  The  motor  consumed 
2.4  amperes  per  movement  and  the  move- 
ments averaged  five  seconds.  The  batteries 
were  put  into  service  at  6.45  p.  m.  on  March 
15,  and  moved  the  signal  every  minute  until 
May  4,  when  the  automatic  recorder  had  reg- 
istered 73,100  movements.  The  battery  then 
dropped  to  7  volts  on  closed  circuit,  that  is, 
connected  through  the  signal.  Then  the  bat- 
teries were  given  a  rest  of  12  hours  when 
they  .showed  15  volts  on  open  circuit.  They 
were  subsequently  connected  again  twice, 
making  the  total  number  of  movements  74,- 
100;  and  they  still  showed  15  volts  when 
the  test  was  closed.  The  efficiency  of  the 
battery  proved  to  be  about  94  per  cent.  Thfe 
cost  of  renewing  the  battery  is  $20,  so  that 
the  average  cost  of  each  of  the  74,100  move- 
ments would  be  .0257  cents.  The  weight  of 
the  semaphore  casting  and  blade  used  was 
115  lbs. 

This  motor  i.s  not  geared  direct  to  the  sig- 
nal but  moves  it  by  means  of  an  electric 
clutch.  Thus  the  mechanism  is  never  turned 
backward,  and  the  signal,  in  moving  to  the 
stop  position,  is  entirely  independent  of  the 
motor  apparatus.  The  average  speed  of  the 
motor  in  the  test  was  about  2,600  revolutions 
per  minute. 


Foreign   Railroad   Notes. 


New  signal  and  train  rules  have  been  pre- 
pared for  the  Austrian  and  Hungarian  rail- 
roads, to  go  into  effect  May  1,  1905.  The 
innovations  are  a  general  adoption  of  space 
instead  of  time  intervals  between  trains  and 
the  requirement  of  continuous  brakes  for  all 
trains  running  as  fast  as  60  kilometers  (37 
miles)  per  hour.  Trains  will  be  permitted 
to  have  two  pulling  and  two  pushing  en- 
gines, and  a  "safety  car"  (interposed  be- 
tween the  locomotive  and  the  first  passenger 
car)  will  no  longer  be  required  on  trains 
which  do  not  exceed  a  speed  of  28  miles  an 
hour.  The  telephone  may  be  used  to  report 
the  passage  of  trains;  distant  signals  are  to 
be  used  before  main  signals;  red  lights  must 
always  mean  stop,  and  not  be  used  on  trains 
standing  at  stations  which  are  to  be  passed 
or  met  by  other  trains,  etc. 


The  Hungarian  Minister  of  Commerce  has 
addressed  to  the  employes  late  on  strike  a 
circular  which  says  that  the  great  material 
damage  caused  by  the  strike  and  the  blow 
to  the  good  reputation  of  the  nation  and  the 
State  railroads  cannot  soon  be  made  good; 
and  only  by  the  strictest  attention  to  duty 
can  the  former  reputation  be  acquired  again. 
He  has  no  intention  of  adopting  repressive 
measures  toward  those  who  have  returned  to 
their  duty:  but  those  who  directed  the  move- 
ment of  the  employes  into  criminal  courses 
must  be  left  to  take  the  consequences  which 
the  courts  may  find  them  to  have  incurred. 
Faithful  service  hereafter  will  cause  the  gov- 
ernment to  do  all  it  reasonably  can  to  im- 
prove the  condition  of  the  employes. 


Besides  the  four  long  tunnels,  with  an  ag- 
gregate length  of  nearly  17  mi^es,  which  are 
being  excavated  for  the  new  Austrian  Alpine 
railroads,  there  will  be  a  great  number  of 
smaller  ones,  whose  aggregate  length  is 
nearly  as  great.  Hand  drills  are  used  on 
these  smaller  tunnels. 
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RESPECT   FOR  THE   LAW. 


LAKE   BAIKAL   WAR  TRAFFIC. 

The  conduct  of  traffic  across  Lake  Baikal 
last  winter  must  count  among  the  most  re- 
markable of  military  operations.  The  ice- 
breaker ferry  boats,  something  of  the  pat- 
tern of  those  which  ply  across  the  Straits  of 
Mackinaw,  have  been  able  to  cross  the  lake 
but  a  few  weeks  of  each  winter.  The  length 
of  the  ferry  until  a  few  months  ago  was  42 
miles.  On  the  average  the  two  boats,  one 
large  and  one  small,  have  been  able  to  make 
but  three  passages  in  48  hours,  with  capacity 
altogether  insufficient  for  the  forwarding  of 
men  and  supplies  of  a  large  army,  and  this 
year  they  made  their  last  winter  passage 
January  27.  Meanwhile,  by  building  on  the 
east  side  of  the  lake,  where  the  ground  is 
not  difficult,  a  section  of  the  line  around  the 
south  end  of  the  lake,  a  harbor  (Tanchoi) 
was  reached,  which  is  only  about  25  miles 
from  the  terminus  on  the  west  side  of  the 
lake,  and  to  this  troops  were  marched  over, 
and  supplies  carried  in  sleighs;  while  the 
light  railroad  laid  on  the  ice,  and  worked  by 
horses,  was  opened  March  2,  when  20  cars 
were  hauled  across;  later  on,  some  days  as 
many  as  220  cars  crossed,  and  by  March  14 
no  less  than  1,300  cars  had  been  transferred 
to  the  east  side.  But  the  railroad  was  not 
like  one  on  dry  land,  or  even  that  over  the 
smooth  surface  of  the  Mississippi,  on  which 
Milwaukee  &  St.  Paul  trains  used  to  cross. 
Great  longitudinal  cracks  in  the  ice  appeared 
from  time  to  time,  sometimes  nearly  6  ft. 
wide,  and  the  track  would  be  shifted  as  these 
were  closed.  Where  they  were  most  frequent 
a  grating  of  rails  and  timbers  was  placed  un- 
der the  track,  which  had  to  be  watched  con- 
stantly. When  the  cars  had  been  mostly 
transferred  and  it  was  thought  that  the  track 
had  been  got  into  pretty  firm  condition,  it 
was  ventured  to  haul  locomotives  over  it. 
An  old  30-ton  engine  sank  with  its  fore 
wheels,  but  was  raised  again.  The  heavier 
engines  (some  50  tons)  were  taken  apart, 
the  boiler,  etc.,  loaded  on  two  cars,  and  the 
frame  and  running  gear  hauled  on  its  own 
wheels.  In  the  course  of  four  days  65  engines 
were  transferred  to  the  east  coast.  March  26 
a  wide  fissure  parallel  with  the  track  ap- 
peared, the  weather  moderated,  and  on  the 
27th  the  track  was  taken  up,  after  2,313 
freight  cars,  25  passenger  cars  and  65  loco- 
motives had  been  hauled  across,  together 
with  some  25,000  tons  of  freight;  while  16,- 
000  men  had  crossed  on  sleighs. 

In  April  the  navigation  was  open.  The 
two  regular  ferry  boats  cannot  transfer  more 
than  about  1,200  men  per  day;  but  the  gov- 
ernment has  impresed  nearly  all  the  private 
steamboats  on  the  lake,  which  are  quite  nu- 
merous, and  with  these  it  should  be  possible 
to  transfer  men  and  supplies  faster  than  the 
railroad  can  bring  them.  Meanwhile,  work 
is  progressing  with  great  energy  on  the  un- 
finished part  of  the  connecting  line  around 
the  south  end  of  the  lake,  over  precipitous 
crystalline  rocks,  cleft  in  the  most  irregu- 
lar manner  by  earthquakes.  Notwithstand- 
ing the  difficulties,  it  is  expected  to  have  the 
line  in  operation  before  the  end  of  summer. 


The  Century  dictionary  defines  the  expres- 
sion reductio  ad  absurdiim  as  the  proof  of  a 
proposition  in  geometry  obtained  by  prov- 
ing the  falsity  of  its  contradictory  opposite. 
This  form  of  argument,  often  used  by  the 
old-time  rhetorician  as  a  graphic  means  of 
enlarging  a  fallacy  in  his  opponent's  argu- 
ment, is  a  good  test  to  apply  to  an  economic 
problem,  for  the  reason  that  the  end,  when 
logically  carried  through,  is  apt  to  look  quite 
different  from  the  beginning.  Perhaps  the 
recent  anarchy  in  Colorado,  bordering  al- 
most on  civil  war  in  its  intensity,  may  not 
have  been  wholly  bad,  since  it  has  served  to 
demonstrate  with  wonderful  clearness  what 
is  bound  to  happen  when  either  side,  or  both 
sides,  in  such  a  controversy,  disregard  all 
laws  and  all  principles  except  those  of  im- 
mediate expediency,  and  hold  their  cause  as 
of  greater  importance  than  the  very  sinews 
of  the  state. 

There  is  probably  not  much  to  choose  be- 
tween the  methods  employed  respectively  by 
the  mine  workers  and  by  the  mine  owners 
in  Colorado,  although  in  the  matter  of  provo- 
cation, which  the  law  takes  into  account,  the 
mine  owners  seem  to  stand  on  the  firmer 
ground.  With  the  quarrel  under  way,  the 
picturesque  but  astonishing  war  cry,  "To 
hell  with  the  Constitution!"  was  the  rule  of 
action  for  both  parties  in  the  controversy. 
We  say  this  with  the  fullest  belief  that 
under  circumstances  as  they  existed,  some 
form  of  military  government  was  necessary, 
and  with  the  fullest  understanding  that  the 
laws  are  silent  in  the  presence  of  troops. 
But  when  the  Governor  first  called  out  the 
guard  to  protect  the  mines,  actual  rioting 
had  not  commenced,  and  in  spite  of  the  fact 
that  it  required  no  special  gift  of  prophecy 
to  see  breakers  ahead,  it  is  perfectly  evident 
that,  in  the  interest  of  the  mine  owners,  he 
flagrantly  exceeded  his  authority. 

The  lesson  of  the  Colorado  strike,  where 
the  attitude  of  the  strikers  toward  the  law 
varied  from  that  of  all  mobs  everywhere  in 
this  country  only  in  degree,  seems  to  be 
that  as  soon  as  the  conflict  becomes  hot,  the 
contestant  strips  off  the  encumbrances  of 
law  as  an  athlete  throws  aside  his  blanket 
before  entering  a  race.  The  Colorado  strike 
has  answered  the  outcry  of  the  labor  leaders 
in  Pennsylvania  and  Chicago  against  govern- 
ment by  injunction,  which  is  at  least  a  legal 
form.  At  Cripple  Creek  the  government  is 
by  strength,  and  the  strength,  however  mis- 
applied, is  at  present  directed  against  riot. 
This,  then,  must  be  the  final  outcome  of  a 
conflict  where  both  parties  look  on  the  law 
with  undisguised  contempt.  It  has  been  car- 
ried out  to  the  uttermost  dregs  in  Colorado, 
with  the  result  that  the  state  is  governed 
by  its  troops,  who  are  at  the  call  of  one  man. 
It  chances  that  the  present  incumbent  up- 
holds the  mine  owners:  therefore  the  state 
is  controlled  by  the  mine  owners.  The  next 
governor  may  favor  the  Western  Federation 
of  Miners,  in  which  case  the  state  will  be 
controlled  by  the  strikers.  And  meantime, 
the  state  laws  and  the  national  Constitution 
are  laid  aside,  like  the  Greek  poets,  as  docu- 
ments interesting  but  not  timely. 

What  further  absurdity  is  needed  to  com- 
plete the  proof  that  government  without  re- 
gard to  the  law  is  no  government  at  all?  If 
the  present  state  of  affairs  is  the  logical  out- 
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come  of  every  strike  where  there  is  picket- 
ing; of  every  riot,  and  of  every  cry  against 
the  use  of  the  injunction,  it  is  no  less  the 
logical  outcome  of  similarly  high-handed 
acts  by  great  corporations  that  have  rightly 
given  grounds  for  the  suspicion  and 
distrust  which  surround  them.  Indi- 
vidual law-breakers  like  the  poor,  are 
always  with  us,  and  occasion  no  special 
alarm,  but  the  great  need,  for  employer  and 
employee  alike,  is  a  far  deeper  respect  for 
the  law;  an  understanding,  on  the  one  hand, 
that  corporate  dishonesty  is  the  same  as  per- 
sonal dishonesty,  and,  on  the  other,  that  it  is 
quite  as  culpable  to  kill  a  man  because  he 
wants  to  work  as  it  is  to  kill  a  man  for  his 
pocket  book.  That  is  an  extremely  simple 
principle,  yet  it  is  the  root  of  the  whole 
matter,  and  the  Colorado  strike  of  1904  will, 
it  is  to  be  hoped,  stand  as  an  extreme  ex- 
ample of  what  happens  when  an  entire  coin- 
munity  tacitly  accepts  the  assumption  that 
the  right  of  a  mob,  whether  of  strikers  or  of 
non-strikers,  to  ignore  the  law,  is  superior 
to  the  right  of  the  individual. 


STREET   RAILWAYS   AND    THE   MUNICI- 
PALITY. 


There  are  three  prominent  grades  of  cor- 
porations which,  in  their  relation  to  our  mu- 
nicipalities, fall  into  the  general  class  of 
"public  service"  corporations.  They  are  (1) 
corporations  that  supply  water;  (2)  cor- 
porations that  supply  light  and  (3)  the 
street  railways.  To  these  should,  perhaps, 
be  added  in  the  primary  class  the  telephone 
and  telegraph  companies  and,  in  a  secondary 
class,  steam  heating  supply  corporations  and 
corporations  that  operate  vehicles  other  than 
street  railroad  cars.  In  the  order  of  public 
necessity,  saying  nothing  of  convenience,  the 
supply  of  water  and  light  undoubtedly  come 
first.  The  supply  of  municipal  water  dates 
far  back  to  the  ancients  and,  of  light,  at  least 
to  the  time  when  Macaulay  tells  us  that  new 
street  lamps  were  more  effective  than  the 
whole  corps  of  city  watchmen  in  diminishing 
crime  o'nights  in  London.  And  it  is  due  to 
this  antiquity  of  water  supply  and  of  street 
lighting,  as  well  as  to  the  magnitude  of  the 
service  required — in  times  when  corporations 
were  limited  in  their  resources  and  aims — 
that  we  find,  so  often  as  we  do,  those 
branches  of  public  service  under  municipal 
ownership.  If  water  supply  companies  had 
been  active  in  the  days  of  Cicero  or  lighting 
corporations  in  the  seventeenth  century, 
there  might  be  now  a  different  tale  to  tell. 
As  it  is  the  principle  of  inheritance  applies 
to  both  those  kinds  of  public  service. 

Not  so  with  the  street  railway.  Like  the 
steam  railroad  its  active  history  goes  back 
but  a  few  decades.  Its  beginnings  w^ere 
small.  It  required  at  first  but  a  trifling  capi- 
tal. A  corporation  capitalized  at  a  few  thou- 
sand or,  indeed,  a  few  individuals,  could  sup- 
ply the  funds  for  a  short  horse  railway  of 
the  old-fashioned  type,  perhaps  operated  for 
but  a  mile  or  two  through  a  single  city 
street.  The  single  track  represented  no 
"servitude"  on  the  through  fare  either  in  a 
technical  and  legal  or  in  a  practical  sense. 
The  "public  service"  idea  was  in  the  remote 
background;  indeed,  the  phrase  "public  ser- 
vice corporation"  did  not  until  a  compara- 
tively recent  date  come  into  use.  Naturally 
enough,  therefore,  as  a  localized  concern  in 
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the  municipality  the  street  railway  began  ally  conceded.  When  a  municipality  can 
with  a  chartered  corporation,  and  in  this  "regulate"  with  considerable  freedom — and 
country  the  precedent  has  been  followed  as  can  acquire  greater  power  by  legislative 
distinguished  from  a  different  policy  in  some  grant — and  when  also  it  has  big  trolley  tax 
foreign  cities.  And  this  notwithstanding  the  receipts,  its  taxpayers  are  hardly  apt  to  as- 
growth  of  the  public  service  which  the  street  pire  to  municipal  ownership.  Finally,  in  a 
railway  supplies  to  a  magnitude  almost  more  hypothetical  and  long  look  ahead,  the 
equal  to  that  of  water  and  light  supply;  not-  drift  toward  acquisition  of  street  railways 
withstanding  greater  servitude  on  streets  by  by  the  steam  companies  seems  certain  to 
multiplied  tracks  and  larger  and  more  fre-  antedate  ownership  by  cities.  Such  a  consoli- 
quent  cars;  and  notwithstanding  the  con-  dation  may  raise  for  future  generations  in 
solidation  of  many  companies  into, one,  the  new  shape  the  question  of  federal  control  of 
vast  increase  of  receipts  and  profits  and  the  the  blended  properties,  but  would,  for  the 
greatly  enhanced  value  of  the  street  railway  same  reason,  extinguish  the  municipal  claim, 
franchise.  To  summarize  a  situation,  while  the  street 

It  is  perfectly  natural  that  under  these  railways  have,  from  growth  and  other  nat- 
new  conditions  there  should  be  movements  ural  causes,  come  to  assume  a  more  close 
in  the  direction  of  municipal  ownership  of  and  intense  relation  of  public  service  and  in 
street  railways  especially  marked  just  now  this  way  raised  in  certain  cities  the  issue  of 
in  some  of  the  cities  of  the  Middle  West,  municipal  control  much  more  potential  ob- 
And,  since  the  application  of  electricity  to  stacles  have  been  created  against  it.  Pos- 
the  street  railway,  the  movement  as  a  more  terity  may  see  the  experiment  tried  in  a  few 
general  fact  has  been  somewhat  strength-  communities  but  never  on  an  extensive  scale 
ened  by  the  double  function  of  the  street  —and  with  resulting  failure,  when  tested, 
railway  company  of  supplying  light  and  unless  the  economic  conditions  of  American 
power  as  well  as  transportation.  As  a  light-  municipalities  undergo  a  change  radical,  not 
ing  concern  the  street  railway  company  has  to  say  impossible, 
often   invaded  the  province  which   a   muni-  r 

cipality  has  hitherto  occupied,  and  in  the  fu-  -phe    Railroads    of    the    World. 

ture  is  likely  to  do  so  more  and  more.  Hence  

a  clashing  of  interests  of  which  the  ten-  The  annual  statistics  of  the  Archiv  fur 
dency  is  to  thrust  municipal  ownership  to  Eisenbahnwesen,  giving  as  near  as  may  be 
the  front.  Partly,  perhaps  for  that  reason  the  figures  for  the  end  of  the  year  1902,  show 
but  probably  more  from  the  broader  theory  ^he  mileage  of  railroad  at  that  time  in  each 
.  ,.,,,,.,  .      it,   •      grand  division  ot  the  world  to  have  been  as 

of   restricting   the   street   railways   to   their    ° 

"regular"    business.      The    railroad    commis-  '              ,ooo,^,     xt    ^i,  a               no->Aoa 

Europe 183,997     North  America.    233,186 

Sion  of  Massachusetts  has  been  stoutly  op-     j^^^^  44,358     Soutb  America.     28,822 

posing  a   bill — which,   however,   has   passed     Africa    14,554     Australia 16,038 

the  state  senate— which  practically  opens  the  q,j,   world..  242,909        New  World. .  278,046 

field  of  electric  lighting  to  the  street  railway  This  makes  a  grand  total  of  520,955  miles 

corporations  of  that  commonwealth.    As  fur-  for  the  whole  world,  of  which  53%  per  cent. 

ther  illustration  of  a  tendency  may  be  noted  is  in  the  New  World  and  44%  per  cent,  in 

the  merger  of  practically  all  its  controlled  North  America. 

trolley  companies  in  Connecticut  by  the  New  The  additions  to  the  railroads  of  the  world 

_    ,     -,       T-T  p   xj  „** A    „„A^,.  „  "UK  for    seven    successive    years    have    been,    m 

York,  New  Haven  &  Hartford,  under  a    lib- 

,,.      ,      X  ^  ^    ii-  *•  miles: 

eral      charter    of    one    of    the    corporations  ^„„„      ^^„^      ^„„^      ,„„ 

,      ,  .^      ,,  ^      ^,  .    v,i    i  ,,  1896.      1897.      1898.      1899.      1900.      1901.      1902. 

Which   specifically   grants  the   right   to   sell  ^  ..gg  ^^^^^^  ^^gg^  jg  .33  j,,  g(,o   ^g  gg^  13333 

electric  power  and  light.  ^j^j^  gj^^g  ^  ^.^^^j  ^f  ggggg  ^iies  for  the 

But  there  are  opposing  forces  and  exceed-  gg^,gQ  yg^rs,  being  an  average  of  12,233  miles 

ingly   powerful    ones,   both   of  an   economic  p^^  ygar.     The   average   mileage   built  was 

and  a  civic  character,  which  resist  the  ten-  greatest  from  1880  to  1890,  when  it  was  15,- 

dency  to  municipal  control  or  ownership  of  218  per  year. 

the  street  railway.  The  danger  of  such  an  The  considerable  decrease  in  construction 
expansion  of  the  sphere  of  municipal  poll-  fi'om  1901  to  1902  was  due  chiefly  to  the  re- 
tics  and  spoils,  as  tested  both  by  American  duced  construction  in  Asia  (4,345  miles  in 
,  ^,  •  X  -x  4.  1901  and  2,535  in  1902)  and  Africa  (1,690 
experience  and  theory,   is  a  tnte  argument  ^.^^^  .^  ^^^^  ^^^  3^^  .^  ^^^2^      ^^^^  ^^^ 

but  not  for  that  reason  less  strong;  and  to  Be  ^^.^^^  .^  America  in  the  latter  year  than  for 
added  to  it  is  the  fact  that  the  rapid  increase  ggyeral  years  previous;  and  more  than  ap- 
of  street  railways  every  year  complicates  the  pears  from  the  Archiv's  statistics,  which 
problem  and  makes  the  civic  experiment  takes  its  figures  for  the  fiscal  year  ending 
more  perilous.  The  city  of  say  100,000  in-  with  June  for  both  Canada  and  the  United 
habitants  which  20  years  ago  might  have  States,  which  together  have  more  than  two- 
taken  over  experimentally  ten  miles  of  horse  fifths  of  the  world's  mileage,  and  where  more 
railway  with  comparatively  little  risk  to  its  than  two-thirds  of  the  railroad  completed  in 
tax  rate  or  to  its  political  morals  faces  a  dif-  J^'^^^jJ""^^;  ^'^'  '"  "^"''"'^  '"  *^'  '^'*  ^^" 
ferent  proposition  when  the  purchase  of  100  °  ^he  cQuXies  of  Europe  which  added  most 
miles  of  trolley  track,  with  its  equipment  ^^  ^^^j^  railroad  mileage  in  1902  were: 
capitalized  at  several  millions,  is  involved.  Austria 
Again,  there  may  be  cited  a  tendency  espe-  France.  Germany.  Russia.  Sweden  Hungary. 
cially  in  New  England,  to  recognize  and  am-  619  615  581  366  340 
plify  the  regulation  power  of  the  municipal-  All  the  rest  of  Europe  built  but  664  miles. 
Ity  over  the  street  railway.  It  does  not  of-  R"^^'^  *«  ^''edited  with  no  addition  to  its 
....  u  ^  t  A  V,  I,  mileage  in  Asia  in  1902.  but  629  miles  were 
ten  extend  to  fares  but  it  does  reach  such  ,   ■      t   j-          j   r.„„i««    icr  i-r.    Torpor, 

opened  in  India  and  Ceylon,  165  in  Japan, 

matters  as  layout,  costs  of  paving  and  physi-  ^.^^  j^^  ^^.^^^    95  i^^  giam  and  12  in  Corea. 

cal   condition   of  roadbed   and   track.     More  rj-^^  ^^Y)\e  also  includes  1.490  miles  in  French 

Important,  in  many  States,  is  the  element  of  Cochin  China,  the  larger  part  of  which  cer- 

local  taxes  in  which  the  right  of  the  munici-  tainly  is  not  built  yet. 

pality  is  apt  to  be  expressly,  and  often  liber-  The    English-speaking    peoples    maintain 


their  position  as  the  railroad-building  race. 
Of  the  520,955  miles  of  railroad  in  the  world, 
270.881  miles  are  in  the  United  States  and 
in  Great  Britain  and  its  colonies.  The  rail- 
road mileage  of  the  British  colonies  in 
America  though  not  one-tenth  as  much  as 
that  of  this  country,  is  nearly  twice  as  great 
as  that  of  any  other  American  country,  and 
Great  Britain  still  has  more  than  three-fifths 
of  the  Asiatic  railroads,  and  since  1898  has 
built  a  fourth  more  than  Russia  in  Asia. 

The  South  American  countries  (with 
which  we  have  included  the  West  Indies) 
make  haste  slowly.  They  added  but  234 
miles  to  their  lines  in  1902,  and  but  1,804 
miles  in  the  four  years  then  ending.  Brazil, 
that  great  country,  is  credited  with  no  addi- 
tion since  1899,  and  Argentina,  the  United 
States  of  the  Southern  continent,  with  none 
in  1902,  and  but  406  miles  since  1899. 

The  Archiv  fur  Eisenbahnwesen  continues 
its  tables  of  the  capital  invested  in  the  rail- 
roads of  the  different  countries,  which  it  be- 
gan a  few  years  ago.  Naturally,  they  are 
less  complete  than  the  statements  of  mile- 
age; but  the  mileage  for  which  the  figures 
are  not  attainable  cannot  be  very  important. 
According  to  these  data,  the  investments  in 
the  railroads  of  the  world  amounted  at  the 
end  of  1902  to  the  stately  sum  of  $34,964,342,- 
000.  of  which  more  than  $18,800,000,000  have 
been  spent  on  the  184.000  miles  in  Europe 
and  $16,160,000,000  on  the  337.000  miles  in 
the  rest  of  the  world.  This  gives  an  average 
of  $114,760  per  mile  for  the  European,  and  of 
$57,009  for  the  Barbarian  railroads.  The 
country  with  the  highest  capital  cost  per 
mile  is,  of  course.  Great  Britain  ($256,839); 
the  nearest  approach  to  it  is  Belgium  ($150.- 
239).  The  cheapest  in  Europe  are  the  Fin- 
nish State  railroads  ($32,104);  but  the  pri- 
vate railroads  of  Sweden  are  put  down  at 
$22,558  per  mile.  Elsewhere  the  colony  of 
West  Australia  has  spent  but  $27,597  per 
mile  for  its  lines  (light,  narrow-gage  rail- 
roads) ;  Japan,  $38,320  (also  mostly  narrow- 
gage). 

The  summing  up  of  the  acquisitions  of  the 
world,  all  made  within  the  last  eighty  years, 
in  these  instruments  of  production,  results 
in  something  like  awe.  The  capital  which 
they  represent  could  not  possibly  have  been 
obtained  in  any  previous  age,  and  it  is  safe 
to  say  that  the  improved  means  of  transpor- 
tation themselves  have  made  possible  its 
accumulation  and  vastly  more.  The  imagi- 
nation is  lost  in  efforts  to  foresee  what  may 
be  the  result  in  the  next  eighty  years  of 
these  and  of  the  other  appliances  which  have 
so  greatly  multiplied  the  productive  powers 
of  man. 


The   Pennsylvania  Company. 


The  report  of  the  Pennsylvania  Lines  West 
of  Pittsburg  for  the  year  ending  December 
31.  1903.  shows  a  decrease  of  $230,968  in  net 
earnings,  accompanying  an  increase  of 
4.967,890  in  the  aggregate  number  of  tons 
moved.  This  decrease  is  due  in  large  part 
to  the  unusually  high  charges  in  the  main- 
tenance and  conducting  transportation  ac- 
counts, which  increased  operating  expenses 
$3,808,255  and  more  than  offset  a  gain  of 
$3,577,286  in  gross  earnings.  Owing  to  the 
increased  tonnage,  freight  earnings  showed 
a  gain  of  $2,730,121.  The  number  of  passen- 
gers carried  increased  1.817,380,  leaving  a 
gain  of  $457,165.  gross,  in  the  earnings  of 
that  department.  The  average  ton-mile  rate 
on  all  lines  of  the  system  was  6.7  mills,  an 
increase  o&  .2  mills  over  1902. 

The  increases  in  the  expenses  of  all  the 
roads  in  the  system  for  the  year  are  due 
largely  to  the  advance  in  the  rate  of  wages 
made  in  November,  1902,  to  increased  prices 
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of  fuel  and  materials  of  all  kinds  and  to  the 
congestion  in  train  movement  resulting  from 
overtaxed  facilities.  On  account  of  these  ex- 
penditures, there  was  an  increase  of  $867,- 
806  in  the  maintenance  of  equipment  ac- 
count and  an  increase  of  $2,713,666  in  the 
conducting  transportation  account.  The  im- 
provement work  on  the  main  line  of  the 
Pittsburg,  Cincinnati,  Chicago  &  St.  Louis 
was  finished  during  the  year  with  the  ex- 
ception of  the  track  elevation  plan  in  Chi- 
cago, which  still  remains  to  be  done. 

In  order  to  reimburse  the  Pennsylvania 
Railroad  Company  for  sums  advanced  by  it 
for  betterments  and  for  the  purchase  of  ad- 
ditions to  rolling  stock,  the  Pennsylvania 
Company  has  issued  its  collateral  notes  to 
the  amount  of  $50,000,000,  bearing  interest 
at  4 1/2  per  cent,  per  annum  and  running  for 
a  period  of  18  months  from  April  1,  1904. 
The  payment  of  these  notes  is  guaranteed 
by  the  Pennsylvania  Railroad  Company. 

After  deducting  $3,000,000  from  net  in- 
come for  extraordinary  expenses,  $1,600,000 
for  4  per  cent,  dividends  and  $1,583,137  for 
sinking-fund  purposes,  a  balance  of  $276,590 
was  carried  to  the  profit  and  loss  account, 
making  the  latter  $6,398,949,  as  compared 
wsith  $6,122,360  in  1902.  The  summary  of 
the  year's  operation  follows: 

1003.  1902.  Increase. 
Gross  earnings.  .$36,602,935  $33,025,648  $3,577,280 
Freight  earn'gs. .  27.696,777  24.966,656  2,730,121 
Pass,  earnings..  6,117,930  5,660,764  457,165 
Total  operat.  ex- 
penses        27,116,684    23,308,429    3,808,255 

Malnt,  of  Way.  .  4,341,853  4,371,003  *29,150 
Maint.  of  equip..  6,066,670  5,198,863  867,806 
Conduc.  of  trans- 

poitation   14,836,711    12,123,044    2,713,666 

Net  earnings....  9,486,251  9,717,219  *230,968 
Interest,    rentals, 

etc 8,734,076      7,890,440       843,637 

Net   income 5,119,641      5,783,985     *664,344 

Extraordin'y    ap- 
propriation ..  .      3,000,000      2,000,000    1,000,000 
Surplus  to  profit 

and  loss 6,398,949      6,122,360       276,590 

♦Decrease. 


Local  newspapers  report  that  the  locomo- 
tive enginemen  of  the  Delaware,  Lackawan- 
na &  Western  have  a  serious  grievance 
against  their  officers,  and  "it  is  rumored  that 
the  matter  will  be  brought  before  the  State 
Railroad  Commissioners."  It  appears  that. 
In  order  to  test  the  faithfulness  and  accu- 
racy with  which  the  runners  comply  with  the 
rules,  false  torpedo  signals  have  been  given, 
and,  if  the  signal  was  disregarded,  the  en- 
gineman  was  "called  down."  The  engine- 
men,  says  the  reporter,  dislike  to  be  delayed; 
and  "to  have  the  stop  simply  to  satisfy  the 
officials  that  they  are  observing  signals  goes 
against  the  grain."  In  other  words,  the  en- 
ginemen want  to  be  their  own  bosses,  in- 
stead of  being  bossed  by  the  superintendent. 
Truly,  a  serious  grievance!  It  is  to  be  hoped 
that  these  enginemen  are  not  so  silly  as  they 
paint  themselves  when  talking  to  the  report- 
ers. It  would  be  a  good  thing  if  such  a 
grievance  were  to  be  brought  before  the 
Railroad  Commission  fthough  it  cannot  be 
that  the  enginemen  are  so  foolish  as  to  think 
of  taking  such  a  means  of  promoting  their 
•claims)  for  then  the  Commissioners  could, 
from  their  records,  bring  out  the  other  side 
of  the  story:  how  collisions  are  occurring 
every  month  by  reason  of  the  lack  of  dis- 
cipline among  enginemen.  The  truly  level- 
headed engineman  would  ask  for  more  sur- 
prise-chocking, rather  than  less.  Only  the 
other  day  the  newspapers  told  of  a  collision 
(in  New  York  State)  in  which  an  engine- 
man.  65  years  old,  and  with  an  excellent 
record,  ran  into  the  caboose  ahead  and  was 
himself  killed,  the  explanation  being  that 
he  failed  to  properly  reduce  his  speed  on 
approarhipg   the   yard-limit   post.      In   other 


affairs,  where  accurate  care  is  essential,  men 
have  to  be  disciplined,  or  to  discipline  them- 
selves, constantly,  even  to  old  age;  but  in  lo- 
comotive running  it  seems  to  be  deemed 
sufficient  to  trust  to  habit  and  to  past  suc- 
cess— which  may  be  partly  due  to  good  luck. 
Those  superintendents  who  are  not  satisfied 
to  trust  blindly  to  records  have  a  duty  to 
publish  their  principles;  and  that  smaU 
minority  of  enginemen  who  believe  it  is  wise 
to  be  strict  with  themselves  as  well  as  to  be 
sharp  in  dealing  with  the  company  have  a 
duty  to  support  such  superintendents. 


Notwithstanding  a  large  decrease  in  gross 
earnings,  the  recent  report  of  the  Pennsyl- 
vania Railroad  Company  for  the  month  of 
May  shows  a  tendency  the  right  way  in  the 
effect  on  operating  expenses  of  the  retrench- 
ment policy.  Heavy  decreases  in  gross 
were  to  be  expected  owing  to  general  stag- 
nation and  the  specific  depression  in  the 
iron  and  steel  industries,  from  which  the 
Pennsylvania  Railroad  derives  much  traf- 
fic. The  losses  in  gross  for  the  month  of 
May  were  $518,400  on  the  lines  east  of  Pitts- 
burg, and  $539,100  on  the  lines  west.  Oper- 
ating expenses,  on  the  other  hand,  decreased 
$128,800  on  the  lines  east,  and  $310,200  on 
the  lines  west.  This  shows  that  the  con- 
servative expenditure  policy  has  in  part,  at 
least,  tended  to  offset  losses  in  earnings.  As 
these  losses  have  been  due  in  large  part  to 
adverse  weather  conditions  and  to  general 
industrial  depression,  they  should  prove 
merely  temporary.  As  soon  as  a  fair  har- 
vest is  assured — and  the  prospects  of  a 
bumper  crop  seem  good — the  railroads  will 
begin  to  pick  up  their  traffic  again  and  earn- 
ings should  quickly  improve.  The  numerous 
appropriations  made  by  the  Pennsylvania 
during  the  last  two  years  for  betterments 
have  placed  that  company  physically  in  such 
a  position  that  even  if  earnings  continue 
as  bad  as  they  are  now,  no  new  appropria- 
tions should  be  necessary  for  several  years 
to  come,  and  operating  expenses  can  prob- 
ably be  so  kept  down  as  to  offset  adverse 
traffic  conditions. 


NEW  PUBLICATIONS. 


Heport  of  Proceedings  oj  the  International 
Fire    Prevention    Congress,    convened    in 
Ijondon,   July  6  to  11,  1903.     Prepared  at 
the  request  of  Jacob  A.  Cantor,  President 
of  the  Borough  of  Manhattan,  by  Ira  H. 
Woolson,    E.    M.,    Adjunct    Professor    Me- 
chanical   Engineering.    Columbia    Univer- 
sity,   and   Official    Representative    for   the 
City  of  New  York.     Printed  by  Martin  B. 
Brown    Company,    49    Park    Place,    New 
York,  1904. 
The  city  authorities,  through  the  office  of  the 
borough  president,  have  just  issued  this  re- 
port of  the   New   York   delegate.    Professor 
Ira.  H.  Woolson.    The  report  at  hand  is  the 
cnly   one   issued   in   this   country,   and   con- 
tains a   complete   digest   of  the   whole   pro- 
ceedings of  the  congress  so  far  as  construc- 
tion and  protection  are  concerned.    As  it  is 
composed  of  papers  presented  at  the  congress 
by  eminent  authorities  from  all  parts  of  the 
world,    it    is    a    valuable    document   on    the 
subject    of    fire    prevention,    and    should    be 
useful   to    city   architects,   building  bureaus 
and    engineers   having   charge    and    care    of 
large  public  and  commercial  buildings.    The 
chairman    of   the   congress,    in   his   opening 
address,    called    attention    to    the    fact   that 
while  fire  brigade  gatherings,  etc.,  have  fre- 
quently been  organized  to  exchange  experi- 
ences relative  to  fighting  fire,  the  world  had 
never  before  seen  a  fire  prevention  congress 
or  a  conference  of  all  those  who  were  inter- 
ested in  precautionary  measures  for  the  pre- 


vention of  outbreak  and  spread  of  fire. 
There  are  chapters  on  municipal  fire  pro- 
tection as  influenced  by  street  planning  and 
building  regulations  in  Germany;  on  build- 
ing construction  from  a  fire  brigade  officer's 
point  of  view;  fire  preventive  sections  of  the 
London  Buildings  Act;  the  planning  and  ar- 
rangement of  large  retail  commercial  estab- 
lishments; safety  and  control  arrangements 
for  fire  alarms;  fireproof  wood  as  a  building 
material;  fire  patrol  service  for  dock  prop- 
erty, etc. 


Moody's  Manual  of  Corporation  Securities, 
1904  edition.  2,464  pages.  Price,  cloth, 
$10,  prepaid.  The  Moody  Publication 
Company,  35  Nassau  street.  New  York. 
The  1904  edition  of  Moody's  Manual  is  much 
larger  than  previous  issues,  and  is  in  every 
way  more  complete.  The  field  which  this 
standard  reference  book  of  corporations  cov- 
ers is  well  known.  It  may  be  said  briefly 
that  it  fully  treats  of  the  entire  field  of 
American  corporation  investments,  describ- 
ing each  corporation  fully  with  regard  to 
statistics  and  property  owned  and  controlled, 
capitalization  and  bonded  debt,  dividends 
paid,  financial  conditions  and  earnings,  offi- 
cers, managers  and  directors,  addresses  of 
plants,  offices,  etc.  Particular  effort  has 
been  made  this  year  to  elaborate  those  sec- 
tions devoted  to  steam  railroads  and  other 
public  service  corporations,  and  in  the  rail- 
road bond  descriptions  a  much  wider  scope 
is  followed  than  has  been  the  case  hereto- 
iore.  The  corporations  are  clearly  indexed 
in  the  front,  and  there  are  also  special  in- 
dexes, such  as  the  one  in  which  the  classifi- 
cation is  by  cities,  and  the  list  of  Industrial 
and  other  companies  which  have  been  ab- 
sorbed or  are  controlled  by  larger  corpora- 
tions. The  book  is  divided  into  eight  sec- 
tions for  purposes  of  convenience  and  of 
centralization,  and  is  Illustrated  with  a  num- 
ber of  specially  prepared  maps.  It  repre- 
sents an  enormous  and  cumulative  amount 
of  work,  each  edition  in  the  past  having 
helped  to  further  the  completeness  of  this 
present  one.  It  is  a  necessary  part  of  a  con- 
temporaneous financial  library  of  reference 
books. 


TRADE    CATALOGUES. 


The  American  Brake  Shoe  and  Foundry 
Company,  Mahwah,  N.  J.,  has  published  a 
booklet  describing  its  exhibit  at  St.  Louis. 
This  exhibit,  which  is  designed  to  show  the 
development  of  the  brake  shoe,  is  divided 
into  two  sections.  The  first  section,  which 
deals  with  unflanged  shoes,  illustrates  the 
development  of  the  wearing  face  of  the  brake 
shoe  to  secure  durability  and  efficiency  and 
the  means  employed  to  reinforce  the  shoe 
against  failure  by  reason  of  the  body  metal 
cracking.  The  second  section  treats  of 
flanged  shoes  and  illustrates  the  develop- 
ment of  the  wearing  face  to  prolong  the  life 
of  the  shoe  and  the  means  of  reinforcing 
the  body  metal  to  continue  the  shoe  in  ser- 
vice in  event  of  the  body  metal  cracking. 


The  Consolidated  Railivay  Electric  Light- 
ing <C-  Equipment  Company.  Hanover  Bank 
Building.  New  York,  issues  a  pamphlet  de- 
scribing its  axle  light  system  of  electric 
lights  and  fans  for  use  on  railroad  trains. 
The  principal  parts  of  this  system  consist  of 
a  dynamo,  storage  battery  and  regulator, 
and  the  power  is  transmitted  from  the  car 
axle  bv  means  of  a  rubber  belt.  The  axle 
light  system  is  now  being  exhibited  In  St. 
Louis  on  the  Missouri  Pacific  train  built  by 
the  American  Car  &  Foundry  Co. 


The  Midland  Railuay  Supply  Co..  Chicago, 
I'as  issued  a  catalogue  of  Perry  roller  side- 
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bearings  for  all  classes  of  railroad  equip- 
ment, interurban  and  street  railroads,  wreck- 
ing cranes,  steam  shovels,  etc.  The  Perry 
bearing  is  made  up  of  10  rollers,  mounted  on 
a  carriage,  which  is  normally  held  in  a 
central  position  on  the  bottom  bearing  plate 
by  means  of  light  spiral  springs.  The  cata- 
logue also  contains  30  pages  of  drawings 
showing  the  application  of  these  side-bear- 
ings in  different  styles  and  sizes  to  ali 
classes  of  car  bolsters.  It  is  made  in  a  num- 
ber of  standard  styles,  and  also  in  special 
sizes  and  designs  for  special  service. 


The  Joseph  Diran  Crucible  Company,  Jer- 
sey City.  N.  J.,  has  sent  out  three  small  cata- 
logues describing  graphite  cup  greases,  Ti- 
conderoga  graphite  grease  and  Dixon's 
dressing  for  traction  belts.  Each  of  these 
catalogues  contains  an  interesting  descrip- 
tion of  the  various  machines  on  which 
graphite  grease  may  be  used  as  a  lubricant, 
and  also  in  cases  of  leather  belting,  where 
it  may  serve  as  a  preventive  of  slipping 
and  as  a  leather  preservative. 


The  Xeiv  Jersey  Tube  Company,  Newark. 
N.  J.,  has  published  a  catalogue  containing 
a  complete  description  of  its  spirally  corru- 
gated boiler  tubes  with  reduced  fire-box  ends. 
It  is  claimed'  that  the  chief  advantage  of 
these  tubes  is  the  freedom  they  give  from 
live  sparks,  owing  to  the  fact  that  the  hot 
gas^is  are  retained  for  a  longer  time  in  the 
tube  because  of  the  rotating  motion  which 
is  induced  by  the  spiral  form. 


The  Damascus  Brake-Beam  Co..  St.  Louis, 
Mo.,  has  prepared  a  new  catalogue  for  dis- 
tribution, showing  the  latest  designs  of 
Waycott,  Damascus.  "Loupurex,"  and  Harri- 
man  brake-beams  for  freight  and  passenger 
cars  and  tenders.  The  catalogue  also  con- 
tains the  results  of  tests  made  on  Waycott 
brake-beams  at  Purdue  University,  which 
show  that  these  beams  far  exceed  the  M.  C. 
B.  requirements  for  deflection. 


swear  aud  swear,  bur  he  will  not  be  able  to 
budge  these  windows  an  inch.  The  only  thing 
to  do  is  to  let  them  alone  and  perspire.  It 
would  be  a  populai'  thing  if  pocket  derricks 
could  be  invented  for  commuters,  by  means  of 
wliich  rhey  could  force  open  the  windows  and 
get  fresh  air.  As  for  women — well,  they  sim- 
ply can  do  nothing  at  all,  and  unless  they  get 
the  assistance  of  half  a  dozen  strong  men,  with 
an  occasional  porter  and  brakeman,  with  a  lift- 
ing capacity  of  about  10,000  lbs.  to  tlie  sq. 
in.,  all  they  can  do  is  to  admire  the  scenery 
from  behind  the  panes. 

■■^^'ill  this  ever  be  remedied  by  the  railroad 
companies?" 

The  foregoing  is  copied  from  the  New 
York  Herald  in  June,  1904.  It  sets  forth 
substantially  the  same  state  of  things  that 
have  been  described  in  the  Railroad  Gazette 
repeatedly  in  the  last  25  years  and  which 
have  been  made  the  subject  of  items  in  the 
newspapers  probably  every  year  for  forty 
years — or  more.  From  present  indications 
The  facts  may  call  for  similar  notice  for  forty 
years  to  come.  The  car  window  painter  ap- 
pears to  be  always  the  same,  whether  the 
year  be  1904  or  1S94,  or  1854,  or— 1954.  I 
suggest  that  the  Herald  have  the  foregoing 
letter  stereotyped.  Why  do  you  not  more 
vigorously  push  your  scheme  for  the  modifi- 
cation of  the  severe  laws  which  forbid  a 
man  to  have  burglars'  tools  in  his  possession, 
and  thus  open  the  way  for  each  passenger 
to  carry  a  jimmy?  If  a  few  dozen  passen- 
gers would  each  carry  and  use  one  of  these 
u&eful  little  bars  and  would  take  pains,  in 
opening  the  windows,  to  mar  the  sash  suffi- 
ciently to  attract  the  attention^of  the  Mas- 
ter Car  Builder  we  should  have  a  reform; 
for  the  M.  C.  B.'s  expense  account  would 
be  touched,  after  a  while.  r.  ji.  k. 


The  Broxtn  Hoisting  Machinery  Company, 
Cleveland,  Ohio,  is  sending  out  a  number  of 
colored  cards  illustrating  the  different  cranes 
manufactured  by  the  company.  Each  card 
has  a  photograph  of  some  special  variety  of 
crane  on  the  front,  with  a  short  description 
of  the  machine  on  the  back.  These  cards 
can  be  obtained  on  application  at  the  com- 
pany's exhibit  at  St.  Louis. 


CONTRIBUTIONS 


The 


Diamond     Jubilee     of 
Railway. 


the      Midland 


London,  June  13,  1904. 
To  THE  Editor  of  Tiif;  Raii.koad  Gazette: 

Perhaps  you  will  allow  me  to  point  out  a 
couple  of  printer's  errors  in  your  article  of 
June  3,  upon  this  subject.  In  line  10  from 
bottom  of  page  415,  "7  ft.  quays"  should  read 
"7  ft.  gage,"  and  in  lire  5  from  bottom  of 
first  column  on  page  41  fi,  "Of  these,  three 
weie  passenger  engines,"  should  read  "Of 
these  77  were  passenger  engines." 

W.     n.     PAI.EY. 


A    Persistent    Fashion    in    Car    Windows. 


To  THE  EDrroi'.  ok  the  Railhoad  Gazette: 

"It  would  be  a  great  convenience  to  the  large 
army  of  commuters  if  th!;  railroads  running  into 
New  York  had  window.s  in  their  car.*!  which 
could  be  opened.  UnUs.s  a  man  has  been  in 
training  for  some  months  and  accumulated  mus- 
cles to  rival   .Sandow  he  can   tug  and   tug.  and 


Of  course,  this  industry  is  going  to  grow 
as  long  as  it  is  encouraged  and  protected 
by  the  state  laws,  administered  by  courts 
prejudiced  against  corporations,  and  it  is 
growing  rapidly.  Railroad  companies,  whose 
legal  affairs  were  attended  to  a  few  years 
ago  by  one  attorney,  are  now  compelled  to 
employ  attorneys  in  every  county  seat  in 
the  State  through  which  the  railroad  passes, 
and  they  are  always  kept  busy. 

TEXAN. 


The   Damage  Suit    Industry   in  Texas. 


To  the  Editor  of  the  RAn.RO.\D  Gazette: 

In  your  issue  of  June  10  you  printed  an 
article  calling  attention  to  the  enormous 
growth  of  the  damage  suit  industry  in 
Texas,  showing  that  about  $2,000,000  was 
paid  out  in  interest  in  a  single  year,  a 
growth  of  about  $1,800,000  in  12  years.  No 
other  industry  in  Texas  compares  with  this, 
and  hov.'  can  it  be  otherwise  when  the  state 
lends  encouragement  by  offering  a  premium 
to  the  parties  engaged  in  it?  It  is  a  law  in 
Texas  that  an  attorney  can  contract  with  an 
adventurer  in  advance,  to  bring  suit  against 
a  railroad  company.  Such  a  contract  gives 
an  attorney  40  or  50  per  cent,  of  any  amount 
that  he  can  secure  from  the  railroad  in  the 
interest  of  his  client.  It  is  not  necessary 
for  his  client  to  have  a  just  claim.  Causes 
are  manufactured  out  of  claims  that  would 
not  be  recognized  by  claim  agents  or  rail- 
road attorneys  in  any  other  state  than 
Texas.  I  recall  a  case  where  a  firm  of  attor- 
neys conspired  with  a  fakir  to  bring  a  suit 
against  a  certain  railroad.  The  fakir  was 
a  brakeman,  who  let  himself  fall  off  a  car. 
He  immediately  placed  himself  in  the  hands 
of  these  attorneys  and  their  physicians.  He 
was  supported  by  them  two  or  three  years 
pending  trial.  During  the  trial  the  fakir, 
taking  offense  at  being  refused  money  for 
drinks  by  his  attorneys,  conspired  with  the 
claim  agent  of  the  railroad  that  was  being 
sued,  and  agreed  to  take  $700,  and  give  the 
railroad  compai^.y  a  release,  in  which  he  ac- 
knowl^dced  that  he  was  not  injured  and 
that  he  had  been  supported  by  these  lawyers 
ever  since  his  alleged  accident.  The  trial 
went  on  just  the  same,  notwithstanding  this 
release  was  filed  with  the  court,  and  a  judg- 
ment rendered  against  the  company  for 
$1,600  and  costs.  The  fakir  had  already  se- 
cured $700  and  absconded.  His  lawyers  were 
allowed  $600  by  the  court  on  the  strength  of 
their  contract  with  the  fakir,  and  the  rail- 
road company  paid  the  bill. 


For    Quicker    Work    in    the    Claim    Depart- 
ment. 


To  the  Editok  of  The  Rah^boad  Gazette: 

One  question  which  was  disposed  of  with- 
out adequate  discussion  at  the  recent  meet- 
ing of  the  Freight  Claim  Association,  at  Sa- 
vannah, Ga.,  can  be  so  easily  settled,  if  only 
claim  agents  will  take  an  interest  in  its 
settlement,  that  1  feel  warranted  in  bringing 
it  to  the  attention  of  your  readers.  Not  hav- 
ing been  present  at  the  Savannah  meeting, 
1  do  not  know  why  it  was  postponed  or  laid 
on  Lie  table;  but  whether  it  is  or  is  not  set- 
tled in  association,  there  is  nothing  to  hin- 
der any  two  roads,  or  all  of  the  roads  in  any 
territory,  from  taking  action  on  their  own 
responsibility.  At  any  rate,  they  can  agi- 
tate the  subject,  and  agitation  will  do  good. 
I  refer  to  the  letter  of  Mr.  Edgeworth,  of  the 
Indiana,  Illinois  &  Iowa,  who  recommends 
that  claims  be  sent  to  the  next  road  in  in- 
terest instead  of  invariably  to  the  next  con- 
nection. 

Much  good  paper  and  ink,  and  many  hours' 
time  of  clerks  who  might  otherwise  be  bet- 
ter employed,  are  used  up  in  reading  tedious 
piles  of  letters  and  then  simply  referring 
them  to  some  one  else  for  the  desired  infor- 
mation. Mr.  Edgeworth,  in  his  letter  to  the 
committee,  said:  "Some  time  ago.  upon  in- 
vestigation, 1  found  that  about  twenty-five 
per  cent,  of  claims  received  in  this  office 
each  day,  in  which  this  road  was  intermedi- 
ate, were  of  the  nature  described,  and  that 
we  in  turn  simply  referred  them  on  for  in- 
formation or  to  note  information  or  re- 
marks. 1  took  the  subject  up  with  immedi- 
ate connections  and  arranged  with  most  of 
them  to  refer  such  claims  direct.  I  also  in- 
structed my  clerks  not  to  handle  such 
claims,  but  to  return  them  to  the  road  re- 
ceived from,  pointing  out  why  the  claim  was 
one  which  could  be  handled  direct.  The  re- 
sult is  that  we  are  receiving  very  few  such 
claims  at  the  present  time."  Mr.  Edgeworth 
is  satisfied  from  his  experience  that  there 
would  be  very  little  trouble  or  friction  from 
the  adoption  of  a  .rule  to  send  claims  di- 
rect.    ' 

I  need  not  tell  your  readers  that  the  ques- 
tion of  curing  this  widespread  evil  of  delays 
in  settling  claims  is  one  of  long  standing. 
Conventions  have  wrest'ed  with  it,  off  and 
on.  for  years.  The  grievances  of  shippers 
and  consignees  are  so  numerous  that,  in 
spite  of  the  fact  that  little  good  has  been 
accomplished  by  the  complainants  which 
have  been  made  in  the  past,  the  complaining 
is  still  kept  up.  You  cannot  convince  busi- 
ness men  that  the  intolerably  slow  process 
which  prevails  in  claim  departments 
throughout  the  railroad  world  is  necessary 
or  reasonable.  Consequently,  every  discus- 
sion between  a  shipper  or<i  shippers'  organi- 
zation and  railroad  officers  leaves  the  im- 
pression that  the  railroad  men  are  not  up  to 
fheir  business:  and  oftentimes,  if  we  knew 
tie  inner  feeling  of  the  shippers  it  would 
be  necessary  to  use  stronger  language  than 
this.  To  speak  plainly,  they  sometimes 
think  that  we  are  blockheads.  The  fact 
that  Mr.  Edgeworth  has  made  an  actual  ex- 
periment with  his  connections  should  silence 


July  8,  1904. 


THE    RAILROAD     GAZETTE. 


121 


critics.  If  anyone  has  an  argument  to  offer 
against  this  proposition,  I  should  like  to 
hear  it;  but  action,  it  seems  to  me,  would  be 
much  more  profitable  than  criticism. 

G.    F.    H. 


Locomotives  for  the  Central  South  African 
Railroads. 


The  accompanying  illustrations  (Figs.  1 
and  2).  show  a  new  locomotive  recently  built 
by  the  Vulcan  Foundry,  Ltd.,  of  Newton-le- 
Willows,  Lancashire,  England,  for  the  cen- 
tral South  African  railroads.  The  central 
South  African  system  now  includes  all  the 
railroads  in  the  Orange  River  Colony  and 
the  Transvaal,  as  also  the  Pretoria  and  Pie- 
tersburg  line.     The  gradients,  for  the  most 


gage.  The  truck  wheels  are  2  ft.  6  In.  in 
diameter,  and  the  "drivers"  are  4  ft.  9  in.  in 
diameter.  The  cylinders  are  18  in.  x  26  in. 
The  boiler  has  a  total  heating  surface  of 
1,481  sq.  ft.,  with  131  sq.  ft.  in  the  fire-box. 
The  grate  area  is  21.7.5  sq.  ft.  The  tractive 
force  (taking  90  per  cent,  of  the  boiler  pres- 
sure, which  is  200  lbs.  per  sq.  in.),  is  26,602 
lbs.  The  frames  are  the  bar  type,  and  the 
fire-box  rests  on  them,  in  order  to  secure  a 
wide  grate.  The  engine,  in  running  order, 
weighs  135,175  lbs.  The  tender  is  the  8- 
wheel  type.  The  tender  holds  4,000  gal.  of 
water  and  10  tons  of  coal,  and  weighs  109,395 
lbs. 

In  addition  to  the  "Pacific"  type  engines, 
there  is  to  be  used  a  number  of  six-coupled 
double-end  tank  locomotives,  several  of 
which   are   also   being   built   by   the  Vulcan 


Foundry  Company,  and  one  of  which  is  illus- 
trated in  Figs.  3  and  4.  The  truck  and  driv- 
ing wheels  are  2  ft.  6  in.  and  4  ft.  6  in.  in 
diameter  respectively.  The  cylinders  are 
18  in.  x  26  in.  The  boiler  is  the  same  as  that 
of  the  "Pacific"  engines,  above  described. 
The  tractive  force  is  28,080  lbs.  The  frames 
are  the  bar  pattern,  machined  out  of  rolled 
steel  slabs.  The  engine  weighs  176,760  lbs. 
The  two  side  tanks  have  a  capacity  of  1,800 
gal.  of  water,  and  the  bunker  holds  3  tons 
of  coal. 


The    Roundhouse   Foreman.* 


Fig.   2 — Central   South   African  "Pacific"  Type   Locomotive. 


Mr.  Thompson's  main  points  were  that 
the  roundhouse  foreman  should  have  author- 
ity equal  to  that  of  the  master  mechanic; 
should  have  clear  judgment  and  know  how 
to  handle  men;  and  he  must  •oe  able  to  con- 
clude quickly,  after  listening  to  the  engi- 
neer's tale  of  woe,  whether  to  accept  it  as 
a  straight  story  or  tell  him  that  the  engine 
must  be  made  to  run  another  trip  without 
repairs.  He  must  be  a  good  all-around  or- 
ganizer and  capable  of  promptly  taking  care 
of  his  business  during  rush  hours.    He  must 

♦Abstract  of  paper  b.v  X.  O.  Thompson,  read  be- 
fore the  Xew  York  Kailroad  Club.  May  20,  with 
'  discussion    by    Messrs.    Mcintosh.    Hayward,    West 

and   others. 


Fig.  1 — "Pacific"  Type  Locomotive  for  the  Central  South  African  Railroads. 


Fig.  3 — Double-End  Locomotive  for  the  Central  South  African  Railroads. 


part,  are  exceptionally  severe,  the  rise  from 
the  Orange  River  to  the  central  plateau  be- 
ing 1  in  80,  while  the  corresponding  descent 
into  Vereeniging  is  1  in  100.  Toward  Johan- 
nesburg the  gradients  average  about  1  in 
80,  while  on  some  stretches  of  line,  notably 
the  descent  into  the  Crocodile  River  valley, 
they  are  as  steep  as  1  in  60.  With  a  view 
to  hauling  heavier  loads  than  previously,  the 
orders  have  recently  been  placed  for  the 
new  locomotives,  which,  for  power,  size  and 
weight,  are  exceptional  for  the  3     ft.   6  in. 
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Fig.    4 — Double-End    Locomotive — Central    South    African    Railroads. 
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be  a  man  who  can  make  brief  and  intelligent 
statements;  he  should  be  an  engineer  of 
known  ability;  he  must  have  mechanical 
ability  enough  to  decide  what  work  can  be 
slighted  or  not  done  at  all  and  the  engine 
be  safe  to  make  one  or  more  trips;  he  must 
be  broadminded  enough  to  recognize  that 
there  is  a  commercial  side  to  the  transpor- 
tation of  freight  and  passengers  on  a  rail- 
road. The  runner  who  has  been  earning 
$150  to  ?175  a  month  cannot  be  expected 
to  do  well  as  a  foreman  at  $125  a  month, 
■working  ten  or  twelve  hours  a  day.  Notice 
your  foreman  when  things  are  going  smooth- 
ly as  well  as  when  things  go  wrong.  Do  not 
reduce  his  force,  but  in  dull  times  give 
him  some  engines  to  overhaul.  Do  not 
burden  him  with  office  work;  it  is  more 
profitable  to  hire  a  $50  clerk.  The  success- 
ful shop  foreman  is  not  necessarily  the  best 
roundhouse  foreman. 


Mr.  Mcintosh — Most  roundhouses  are  sad- 
ly deficient  in  modern  conveniences.  More 
repairing  ought  to  be  done  in  the  round- 
house. With  the  varied  new  appliances 
now  in  use  on  engines,  many  more  conveni- 
ences are  needed  in  the  roundhouse;  the 
stitch  in  time  that  saves  nine  should  be 
attended  to  in  the  roundhouse. 

The  ideal  roundhouse  foreman  should  have 
the  following  qualifications:  He  must  not 
be  either  too  old  nor  too  young;  must  have 
a  good  education  and  a  thorough  knowledge 
of  handling  and  repairing  locomotives; 
must  know  how  to  handle  men  successfully; 
be  diplomatic  enough  to  keep  on  good  terms 
with  yardmaster,  trainmasters,  train  des- 
pitcher??  and  others;  must  be  of  a  cheerful 
disposition — optimist  preferred;  will  not  ob- 
ject to  being  on  duty  52  Sundays  and  300 
nights  each  year;  is  not  affected  by  climatic 
changes  and  willing  to  transact  business 
out  of  doors  in  the  absence  of  shelter;  he 
must  not  murmur  when  obliged  to  pull  one 
engine  apart  to  repair  another  while  await- 
ing the  convenience  of  the  storekeeper  and 
purchasing  agent  to  bring  up  supplies;  he 
should  always  have  a  few  engines  up  his 
sleeve    to    meet    emergencies. 

Mr.  Hayward — This  position  has  been 
much  changed  during  the  past  ten  years. 
We  can  no  longer  depend  upon  finding 
good  roundhouse  foremen  among  superan- 
nuated runners;  we  must  educate  men  by 
putting  them  through  the  shops,  then  in  the 
roundhouse,  then  on  the  road  and  then  back 
in  the  roundhouse.  There  is  great  economy 
in  roundhouse  repairs;  $10  properly  spent 
here  will  save  $100  in  the  shop.  Therefore, 
we  must  have  well-equipped  roundhouses,  a 
foreman  equal  to  a  master  mechanic,  and  he 
must  have  all  the  cardinal  virtues. 

Mr.  West — The  foreman  must  hear  com- 
plaints cheerfully,  and,  if  he  cannot  repair 
the  engine,  must  give  the  runner  the  neces- 
sary encouragement  to  keep  him  agoing  until 
the  next  day.  Engines  fail  not  alone  by 
reason  of  mechanical  conditions,  but  be- 
cause the  men  on  ihem  are  disgruntled. 

Mr.  Mcintosh — Mr.  Forney's  mention  of 
discovering  a  crack  in  a  truck  wheel  car- 
ried me  back  to  some  early  railroading, 
more  years  ago  than  I  care  to  admit,  where 
a  party  we  will  call  Billy  was  operating  a 
locomotive  in  the  capacity  of  engineer  and 
Mike  was  firing  for  him.  Mike  was  ambi- 
tious and  often  looked  the  lof-omotive  over 
to  find  out  if  anything  was  wrong  with  It. 
Just  about  Christmas  one  year  Mike  crawled 
down  around  the  engine  and  came  out,  very 
officious,  and  said,  "Yo\l  have  got  a  crack  in 
your  truck  wheel,"  and  the  engine  was  taken 
out  of  service  and  Billy  mlsr-ed  the  run  out; 
but  he  got  Mike  in  a  corner  and  said,  "You 
blanked    idiot!      What   did    you    go    poking 


around  that  wheel  for?     I  was  saving  that 
for  Christmas   for   a   lay-off." 

Mr.  West — For  the  past  four  mouths  we 
have  had  at  one  division  leiminal  a  separate 
man  to  attend  to  the  despatching,  and  it 
works  very  satisfactorily.  He  keeps  in 
touch  with  the  train  dispatcher  and  the  man 
who  attends  to  repairs  can  devote  his  mind 
to  his  own  work. 

Mr.  Hayward — We  have  lately  put  this 
into  effect  at  Waldo  avenue,  Jersey  City, 
and  find  it  a  great  advantage.  Much  time 
is  taken  up  in  answering  inquiries  from 
the  train  despatchers  and  roaa  foremen,  and 
this  change  greatly  relieves  the  roundhouse 
foreihan.  We  have  also  put  a  competent 
man  in  charge  of  the  ash  pit;  also,  in  re- 
pair work,  we  have  organized  gangs  of  men 
under  a  leader,  thus  arousing  competition 
between  rival  gangs  to  get  their  engines 
out  quickly. 

Mr.  Oaines — When  a  large  number  of  en- 
gines come  in  about  the  same  time,  a  good 
man  at  the  ash  pit  can  save  time  if,  in  con- 
junction with  the  runners,  he  will  take  out 
the  engines  in  the  lot  that  are  ready  to 
make  another  trip,  and  get  these  out  ahead. 

Mr.  Maxfield — At  Jersey  City  last  winter 
roundhouse  foremen  had  very  severe  experi- 
ences. With  the  thermometer  16  below  zero, 
engines  were  frozen  solid  to  the  track  and 
could  not  move  with  their  own  steam  (the 
engines  are  so  large  that  the  roundhouse 
doors  cannot  be  shut).  .  .  .  The  whole 
secret  of  roundhouse  work  is  efficient  organ- 
ization and  an  ample  number  of  men.     In 


niaker  should  have  nothing  to  do  with  re- 
newing stay-bolts.  The  man  who  hunts  for 
defective  stay-bolts  should  not  have  the 
work  of  renewing  them. 

President  Vreeland,  in  closing  the  discus- 
sion, told  of  the  troubles  of  the  electric  rail- 
road "roundhouse  foreman,"  the  man  who 
has  to  see  to  the  running  repairs  of  electric 
street  cars. 


The   El    Paso   Union   Station. 


El  Paso,  Texas,  with  a  population  of  about 
20,000,  is  the  most  important  gateway  be- 
tween the  United  States  and  Mexico.  Five 
lines  of  railroad  enter  the  city,  viz.,  the 
Southern  Pacific,  Texas  &  Pacific,  Santa  Fe, 
El  Paso  &  Northeastern  (Rock  Island),  El 
Paso  &  Southwestern  and  the  Mexican  Cen- 
tral. Each  road, 
except  the  Mexican 
Central  and  the 
Santa  Fe,  which 
are  joint  occu- 
pants, has  its  own 
individual  station. 
The  Rock  Island, 
however,  whose 
station  is  three- 
quarters  of  a  mile 
from  the  center  of 
the  city,  also  runs 
into  the  Southern 
Pacific  station, 
which  is  the  most 
centrally  located  of 


East    Elevation,    El    Paso   Station. 


Cross   Section    Through    Waiting    Room. 


winter  it  will  pay  to  have  twice  as  many 
men  as  in  summer.  During  that  cold  weather 
from  15  to  20  per  cent,  of  the  men  were 
absent,  sick. 

Mr.  Bourne — I  lately  heard  an  attractive 
scheme  outlined  for  covering  the  center  of 
the  roundhouse.  It  has  been  figured  that 
it  could  be  done  for  $500  per  pit.  Then 
the  house  could  be  warmed  in  winter  and 
the  men  could  get  across  from  one  side  to 
the  other  much  quicker. 

Mr.  Frost — At  Jersey  City  we  have  a  man 
who  looks  after   stay-bolts  alone;    a  boiler 


all  of  the  stations.  Plans  have  recently 
been  completed  for  a  union  station,  which 
will  be  located  at  the  corner  of  Crosby  and 
San  Francisco  streets,  in  the  western  part 
of  the  city.  The  site  is  about  three-quarters 
of  a  mile  from  the  business  center  and  is 
near  the  river.  When  completed  this  sta- 
tion will  lie  ore  of  the  finest  in  the  South- 
west. 

Engravings  from  the  architects'  drawings 
are  presented  herewith,  from  which  it  will 
be  seen  that  the  main  building  is  a  two- 
story    structure    with    a    clear-story,    and    a 
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tower,  130  ft.  bign,  at  the  street  intersec- 
tion. It  is  143  ft.  3  in.  x  103  ft.  3  in.  and 
has  a  one-story  wing  61  ft.  1  in.  wide  ex- 
tending back  247  ft.  paraLel  to  the  tracks. 
There  are  entrances  to  the  waiting  room 
on  three  sides,  not  including  the  track  side, 
the  principal  one  being  the  east  entrance. 
The  foundations  are  to  be  concrete,  and 
the  body  of  the  first  two  stories,  the  wing 
and  the  tower  of  pressed  brick.  The  clear- 
story will  have  an  exterior  finish  of  cement 
plaster,  and  a  slate  roof. 

The  main  entrance  will  be  through  a  cov- 
ered portico  with  column  roof  supports  of 
pressed  brick  and  an  ornamental  balustrade 
of  terra  cotta  around  the  top.  The  floor 
of  the  portico  is  to  be  of  mosaic  tiling.    The 


main  waiting  room  will  be  approximately 
60  ft.  X  100  ft.  Two  stairways  leading  to 
the  second  floor  flank  the  main  entrance,  and 
grouped  around  three  sides  of  the  main  wait- 
ing room  will  be  the  usual 
smaller    rooms    for    ticket    and  \~ 

telegraph    offices,    barber    shop 
and  men's  and  women's  waiting 
rooms,  there  being  two  sets 
the   latter,   for   white   and   col- 
ored persons,  respectively. 

The  main  waiting  room  is,  of 
course,  open  to  the  clear-story, 
its  galvanized  iron  paneled  ceil- 
ing being  44  ft.  9  in.  above  the 
floor.  The  ceiling  is  secured 
directly    to    the    roof    trusses 


columns  of  similar  material,  which  are  3  ft. 
in  diameter,  28  ft.  high,  spaced  20  ft.  apart 
on  centers  and  surmounted  by  ornamental 
plaster  caps.     On  the  second  floor,  back  o( 
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Floor    Plan,    El    Paso    Union    Station. 
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and  contains  ground  glass  ceiling  lights 
for  transmitting  the  light  from  the  gal- 
vanized iron  skylights,  with  ribbed  glass, 
in  the  roof.  The  clear-story  has  semi-circu- 
lar windows  in  the  side  and  end  walls — 
five  on  each  side  and  three  on  each  end. 
Below  these  windows  is  an  ornamental  ex- 
panded metal  and  plaster  cornice  resting  on 


Section  Through   Baggage   Room. 


Roof  of  Di'Ning  and 
Lunch   Room 


Second   Floor   Plan. 


these  columns,  is  a  balcony,  with  an  orna- 
mental iron  railing  between  the  columns. 
The  second-floor  ofiBces  open  onto  this  bal- 
cony. The  main  waiting  room  will  have  a 
mosaic  tile  floor  and  plaster  walls  and 
ceiling.  The  first  floor  oflJces  and  waiting 
rooms  v/ill  be  similarly  finished.  The  sec- 
ond floor  balcony  will  have  a  wood  floor,  or- 
namental base  and  trimmings,  iron  balus- 
trade with  wood  hand  rail,  plaster  walls  and 
the  ornamental  plaster  cornice  above. 

The  wing  will  contain  the  dining  and 
lunch  room  and  kitchen,  baggage  room  and 
several  smaller  compartments  for  customs, 
mail,  trainmen's  boxes,  Pullman  quarters, 
and  at  the  west  end  a  shed  for  baggage 
trucks.  The  dining  and  lunch  room  will  be 
finished  similar  to  the  waiting  rooms  and 
offices.  The  remaining  rooms  will  have  ce- 
ment floors,  brick  walls  and  plastered  ceil- 
ings and  will  have  rolling  steel  doors. 

Starting  from  the  east  side  of  the  north 
entrance,  a  stationary  awning  having  a  slate 
roof  and  supported  on  brackets  secured  to 
the  building  walls,  extends  around  the  track 
side  of  the  station  to  just  beyond  the  en- 
trance to  the  checking  counter  in  the  bag- 
gage room.  The  usual  iron  fence  will  sep- 
arate station  and  trucks,  and  cement  walks 
will  be  laid  on  all  sides  of  the  building.  All 
entrances  will  have  stone  steps.  The  build- 
ing will  be  heated  by  steam  and  lighted  by 
electricity,  the  light  flxtures  being  combi- 
nation electric  and  gas.  At  the  outset  the 
station  will  have  eight  tracks,  six  of  which 
will  be  stub  and  the  other  two  through. 
There  will  be  no  sheds,  it  being  considered 
unnecessary  to  provide  such  protection  in 
this  dry,  mild  climate.  The  station  com- 
plete will  cost  about  $280,000;  the  amount 
for  the  building  alone,  however,  will  be 
something  less  than  half  of  this.  It  is  ex- 
pected to  have  it  completed  the  first  of  next 
year. 

The  Board  of  Directors  of  the  union  depot 
company  consists  of  Messrs.  H.  U.  Mudge  of 
the  Atchison.  Topeka  &  Santa  Fe,  who  Is 
President:  H.  R.  Nickerson  of  the  Mexican 
Central;  H.  J.  Simmons  of  the  El  Paso  & 
Southwestern;  C.  B.  Eddy  of  the  El  Paso 
&  Northeastern;  A.  S.  Johnson  of  the  Souths 
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«rii  Pacific;  J.  W.  Everman  of  the  Texas  & 
Pacific,  and  W.  W.  Turney,  representing 
the  citizens  of  El  Paso.  The  architects  are 
D.   H.   Burnham  &  Company,  Chicago. 


Steel    Car   Design. 


1!Y    A.    STUCKI. 


III. 


t Copyright.  1904.  b.v  the  Author.) 
Distortion  of  Trucks  on  Curves. — When 
rounding  curves  the  inside  wheels  of  a  truck 
tend  to  run  ahead  and  pull  the  truck  out  of 
square,  owing  to  the  difference  in  length  of 
the  two  rails.  (See  Fig.  10.)  The  magni- 
tude o.  the  force  f, .  tending  to  cause  this 
distortion,  is  the  weight  on  the  two  wheels 


— fc 


:^i 


X^ 


Fig.    10. 

on  one  side  of  the  truck  multiplied  by  the 
coefficient  of  friction  between  wheels  and 
rail.  It  is  a  minimum  at  high  speeds  and 
a   maximum   at   low   speeds  when  the   load 

2 

cxb 
2    '"     B 

where  c  is  the  coefficient  of  friction  and  b 
and  B  are  the  dimensions  shown  in  Fig.  10. 
Q  is  the  load  on  the  center  plate. 

The  moment  to  be  resisted  by  the  connec- 
tion  between   the   arch   bars  and   the   tran- 


may  be  as  high  as  -^.     The  stress  in  the 
arch  bars  due  to  this  force  is,  f=-^  X 


soms  is  M 


r> 

f  X  -S-'  taking  moments  about 


the   ceuter   pin.     Since   f 


X 


c  X  1) 


.Ue«„=-^x=-4^x4 


or  M  = 


B 

Q  X  C  X  h 
4 

Assuming  c  as  0.3,  the  moments  M,  for  the 
three  capacity  trucks  are  as  follows: 

M  —  184,800  inch  pounds  for  60,000-lb. 
trucks.  f 

M  =  237,.300  inch  pounds  for  80,000-lb. 
trucks. 

M  =  289,800  inch  pounds  for  100,000-lb. 
trucks. 

If  the  connection  is  strong  enough,  the 
wheels  will  slip;  but  if  the  connection  yields 
or  is  purposely  given  some  play,  the  inside 
wheels  will  run  ahead,  causing  the  outside 
wheels  lo  creep  up  on  the  conical  tread  and 
run  on  the  portion  with  a  slightly  larger  cir- 
cumference. The  inside  wheels  will  work 
out  until  they  run  on  the  small  circumfer- 
ence of  the  tread  and  the  difference  in  the 
respective  lengths  of  the  path  of  travel  for 
the  two  wheels  is  thus  equalized  so  that  the 
wheels  will  run  without  slipping. 

Example:  The  maximum  unit  shearing 
stress  in  the  column  bolts  of  a  100,000-lb. 
truck  due  to  distortion  of  the  truck  on  a 
curve,  with  r=i-in.  bolts  spaced  ].=>  in.  apart 
is  found  as  follows: 

Moment 


the  height  of  the  center  of  gravity.  It  is 
made  up  approximately  as  follows: 

Re- 
sulting 
lateral 
motion. 
o,  1(3  in.  Clearance  between  rail  and  flange. 5/10  in. 
Vs   in.  Clearance  between  body  and  truck 

leuter-plates   %  in. 

8,  IG  in.   Clearance  between  axle  and  bear- 
ing, each   way 3/16  in. 

%    in.  Clearance  between  body  and  truck 

side  bearings   %  in. 

%    in.  Additional  compression  of  springs.    1%  in. 

Total    3      in. 

The  effect  of  this  lateral  motion  is  to  al- 
low the  car  to  run  a  certain  distance  beyond 
the  point  of  tangency  after  striking  a  curve 
before  all  of  the  slack  and  lost  motion  is 
taken  up  and  the  pressure  of  the  wheel 
flanges  against  the  rails  forces  the  center 
of  gravity  of  the  car  out  of  its  original 
straight  path.     This  distance  is: 

85  in.  on  a  curve  of  100  ft.  radius. 

120  in.  on  a  curve  of  200  ft.  radius. 

147  iu.  on  a  curve  of  300  ft.  radius. 

170  in.  on  a  curve  of  400  ft.  radius. 

Several  forms  of  swing  bolster  and  lateral 
motion  devices  have  been  applied  to  trucks, 
all  of  which  accomplish  the  same  end.  Usu- 
ally about  iVs  in.  additional  lateral  motion 
is  given  to  the  bolster  in  each  direction. 
This  permits  the  car  to  run  a  somewhat 
longer  distance  after  striking  a  curve  before 
the  center  of  gravity  is  displaced,  namely: 

99  in.  on  a  curve  of  100  ft.  radius. 

140  in.  on  a  curve  of  200  ft.  radius. 

172  in.  on  a  curve  of  300  ft.  radius. 

199  in.  on  a  curve  of  400  ft.  radius. 

After  the  wheel  flanges  once  touch  the 
rails,  the  lateral  motion  and  rigid  trucks  act 
alike  and  the  flange  wear  on  curves  is  the 
same  for  both.  On  a  straight  track,  lateral  mo- 
tion trucks  allow  the  cars  to  rock  and  sway 
more  than  with  rigid  trucks,  causing  them 
to  ride  somewhat  easier.  They  also  relieve 
in  a  small  degree  the  binding  of  cars 
equipped  with  M.  C.  B.  couplers  when  round- 
ing sharp  curves. 

Helical  Springs. — The  following  notation 
has  been  used:      (See  Fig.  11.) 

Large  Small 
Coil.     Coll. 

Diameter   of   wire D     ,      d 

Hadius   of  coil R  r 

Solid  height   H  h 

Load  carried   by  one   coil P  p 

Fiber  stress  per  square  inch S  p 

Modulus    of    torsion,    usually    taken 

as    12.600,000    g  g 

Length   of  wire L  1 

I  Inflection  of  coil  under  load F  f 

The   loaci    per   coil    is   P  —   -^^^ , 

lb  K 

The  maximum  fiber  stress  is  usually  taken 
as  80,000  lbs.  per  sq.  in.  and  this  value  sub- 
stituted in  the  above  equation  will  give  the 
maximum  load  to  which  the  spring  should 
Ijo  subjected.  This  is  called  the  capacity. 
To  prevent  overloading,  the  spring  should 
be  designed  so  that  it  becomes  solid  when 
the  load  equals  the  capacity.  Bars  over  1% 
in.   in   diameter  are  seldom  used   for  spiral 


Area  of   Bolt    X    Dis.    bet.    Bolts 
=  S.O'iO  \\)a.  per  sq.  iu. 


Shear  = 

289,800 
2.4  X  15 

Latr;r'il  Motion  Trucks. — Box  and  other 
cars  having  a  center  of  graVity.  when  loaded, 
about  6  ft.  above  the  rail  and  when  mounted 
on  the  usual  form  of  rigid  bolster  truck 
have  a  certain  amount  of  lateral  motion  at 


two  coils,  L  and  i,  should  be  made  equal. 
For  car  springs,  the  working  load  is  usually 
taken  at  50  per  cent,  of  the  capacity. 

The  deflection  of  the  coil  under  a  given 
load  is  proportionl  to  the  length  of  wire  in 
the    coil,   all    other    conditions   being   equal. 


It  is  F  = 


2  7r  RH 


X 


a2 


pp-2 

X  — TT  or  simplified, 


If    the    deflection  F,  corre- 


64PR»H 

F  — ; 

sponding  to  the  capacity,  plus  the  solid 
height  H,  equals  the  free  height  of  the 
spring,  the  coil  cannot  be  subjected  to 
a  fiber  stress  greater  than  the  safe  maxi- 
mum  of  80.000   lbs.   per  sq.   in. 

ttRH 

D 

this  length  is  used  in  calculating  the  weiglit 
of  the  spring,  assuming  .2833  ibs.  per  cu. 
in.  as  the  weight  of  the  steel.  In  practice, 
the  bar  is  usually  tapered  at  the  ends  with- 
out changing  its  mass  so  that 


The  length  of  the  bar  is    L 


and 


ttRH 


(t+O- 


The  minimum  weight  usually  allowed  is  97 
per  cent,  of  the  normal  weight. 

Brakes. — The  braking  pressure  exerted 
against  the  wheels  of  a  freight  car  equipped 
with  air  brakes  is  usually  adjusted  to  be 
equal  to  80  per  cent,  of  the  light  weight  of 
the  car,  trucks  included.  The  braking  pres- 
sure exerted  by  hand  brakes  is  usually  taken 
at  90  per  cent,  of  the  light  weight  of  the 
car  and  the  system  of  levers  is  so  designed 
that  this  may  be  obtained  with  a  pull  of 
1,500  lbs.  on  the  hand-brake  chain.  If  the 
chain  is  wrapped  around  a  1%-in.  brake- 
shaft,  an  18-in.  hand  wheel  is  sufficiently 
large  to  enable  a  man  to  exert  this  force. 
In  applying  the  hand-brake  rod  to  the  cylin- 
der lever,  the  connection  should  be  in  line 
with   the  cylinder  push  rod. 

The  cylinder  pressure  in  the  air  brake 
system  is  normally  a  maximum  at  60  lbs. 
per  sq.  in.,  which  will  exert  against  the 
piston   a   force   of  approximately: 

1,700  lbs.  in  a  6-in.  cylinder. 

3,000  lbs.  in  an  8-in.  cylinder. 

4,700  lbs.  in  a  10-in.  cylinder. 

6,800  lbs.  in  a  12-in.  cylinder. 
Cars    weighing    over    40,000    lbs.    should    be 
equipped  with  a  10-in.  cylinder  so  as  to  re- 
duce the  piston  travel  for  a  given  movement 
of  the  shoes. 

Curves  over  which  a  Car  Should  Pass. — All 
freight  cars  should  be  designed  to  pass 
around  a  curve  of  150  ft.  radius  unless  other 
special  conditions  are  imposed.  Although 
main  line  tracks  seldom  have  curves  of  less 
than  300  ft.  radius,  shop  tracks,  spurs  and 
sidings  are  often  laid  out  with  curves  of  as 
small  a  radius  as  100  ft.  The  following 
table  gives'the  radius  of  curves  from  10  deg. 
to  40  deg.  measured  on  a  100-ft.  chord: 


Deg. 

Rad. 

Deg. 

Rad. 

Deg. 

Rad. 

10 

.559.7 

20 

287.9 

30 

193.2 

11 

521.7 

21 

274.4 

31 

187.1 

12 

478.3 

22 

262.0 

32 

181.4 

IS 

441.7 

23 

250.8 

33 

176.0 

14 

410.3 

24 

240.5 

34 

171.0 

1.5 

383.1 

25 

231.0 

35 

106.3 

16 

3.59.3 

26 

222..'? 

36 

161.8 

17 

338.3 

27 

214.2 

37 

157.6 

18 

319.6 

28 

206.7 

38 

153.6 

19 

302.9 

29 

199.7 

39 

149.8 

Fig.    11. 

springs  because  of  the  difficulty  of  obtaining 
a  uniform  temper  in  the  steel.  The  mini- 
mum radius  of  the  coil  should  not  be  less 
than  Iv'i  X  diameter  of  the  wire.  In  order 
that  t^e  two  coils  of  a  double-coil  spring 
shall  work  together  in  unison  under  a  given 
load  the  proportion  R  :  r  =  D  :  d  should  be 
strictly  adhered  to  and   the  lengths  of  the 


The  Wheel  Base  of  a  Car. — On  a  curve,,  the 
lateral  projection  of  a  car  is  reduced  to  a 
minimum  by  making  the  distance  between 
truck  centers,  c.  Fig.  12,  according  to  the 
table    given    below,    the   projection    f,    being 


Car  Cfr 


the  same  at  the  ends  and  center  of  the  car. 
The  table  covers  different  curves  and  differ- 
ent lengths  of  cars.     For  different  radii  of 
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curves,  the  projection  f  changes,  but  the 
value  of  c  does  not.  The  column  showing 
the  value  of  c,  gives  exact  and  approximate 
values;  the  latter  should  be  used  in  design- 
ing: 


the  cross-sectional  area.  The  end  sill  and 
the  diagonal  braces  will  usually  give  ample 
support  to  the  body  bolster  to  resist  hori- 
zontal stresses.  If  the  diagonal  braces  are 
omitted,  the   bolster  should  be  given  ample 


Length 

over 

C.  to  C. 

of  Trucks. 

Projection 

f..    Kig.    1 

1.   in   Feet 

on 

end 

Fv. 

sills 
In  ft. 

75-ft. 
Curve. 

100-ft. 
Curve. 

125-ft. 
Cui've. 

1 5()-f  t. 
Cuivp. 

200-ft. 
Curve. 

300-ft. 
Cui-ve. 

Approx 

Exact. 

Curve. 

30 

20.0 

21.10 

.749 

.56 

.4411 

..•f74 

.2X1 

.187 

.112 

32 

22.0 

22.62 

.835 

.64 

..-)1_' 

.421! 

.■VI 

.213 

.128 

34 

24.0 

24.00  - 

.963 

.72 

.577 

.4.S2 

.375 

.241 

.144 

36 

26.0 

25.46 

1.080 

.81 

.028 

.540 

.425 

.270 

.162 

38 

28.0 

26.80 

1.203 

.90 

72*' 

.I>(I2 

.451 

.301 

.180 

40 

28.0 

28.28 

1.333 

1.00 

.801) 

.iKii; 

.50 

.333 

.200 

42 

30.0 

29.70 

1.469 

1.10 

.881 

.7:>4 

..5.5 

.367 

.220 

44 

32.0 

31.10 

1.61 

1.21 

.9(i8 

..S()(i 

.(ill 

.403 

.242 

46 

34.0 

32.53 

1.057 

1.32 

.882 

.G(! 

.441 

.2(54 

48 

36.0 

33.94 

1.15 

1.44 

l.l.-i 

.'UiO 

.72 

.480 

.288 

50 

38.0 

35.35 

1.25 

1.56 

1.25 

1.04 

.78 

.520 

.312 

The  Body  Bolster. — The  load  on  the  body 
bolster  may  be  concentrated  at  the  center 
if  all  the  load  is  carried  by  the  center 
sills,  it  may  be  distributed  nearly  uniformly 
over  the  entire  iength  of  the  bolster  or  it 
may  be  concentrated  at  the  ends  if  the  en- 
tire load  is  carried  by  the  side  sills  or  side 
framing.  The  bending  moment  at  the  cen- 
ter is  a  minimum  in  the  first  case  and  a 
maximum  in  the  last  case.  It  is  well  to 
design  the  bolster  for  the  maximum  bending 
moment  so  that  failures  may  not  occur  when 
the  car  is  jacked  up  under  the  ends  of  the 
bolsters  and  the  entire  load  concentrated 
at  those  points.  The  center  plate  tends  to 
distribute  the  reaction  at  the  center  over  a 
short  distance  on  each  side  so  that  the  sec- 
tion required  4  in.  from  the  center  can  be 
safely  used  at  the  center  and  the  bolster 
made  of  uniform  depth  for  at  least  8  in.  of 
its  length  at  that  point. 

The  maximum  stress  in  the  bolster  exists 
when  the  car  is  on  a  straight  track.  On  a 
curve,  with  the  side  bearings  touching,  the 
bolster  is  given  additional  support  and  will 
stand  a  much  greater  load. 

On  wooden  cars  with  separate  steel  bolsters, 
the  load  in  the  car  is  nearly  uniformly  dis- 
tributed and  three-fourths  of  the  weight  of 
the  car  body  is  carried  at  the  ends  of  the  bol- 
sters. The  following  may  be  considered  as 
fair  average  values  of  the  moments,  4  in. 
from  the  center,  for  the  three  capacity  cars 
built  in  this  way: 

897,000  in.  lbs.  for  100,000-lb.  cars. 
715,000  in.  lbs.  for  80.000-lb.  cars. 
546,000  in.  lbs.  for  60,000-lb.  cars. 
It  is  not  necessary  to  increase  the   section 
obtained  by  these  moment  values,  if  the  car 
is  to  be  jacked  up  at  the  ends  of  the  bolsters. 
For  cars  in  which  all  of  the  load  is  carried 
by  the  sides  and  for  cars  having  the  load 
resting  near  the  center,  which  are  likely  to 
be  jacked   up   at   the   ends  of  the   bolsters, 
the  following  may  be  considered  as  fair  av- 
erage  values   of   the   momefits,    4   in.    from 
the   center: 

1,670,000  in.  lbs.  for  100,000-lb.  cars. 
1,370,000  in.  lbs.  for  80,000-lb.  cars. 
957,000  in  lbs.  for  60,000-lb.  cars. 
These  average   values  should  only   be   used 
in  preliminary  calculations.     The  actual  mo- 
ments should  be  carefully  figured  after  the 
form  of  construction  has  been  decided  upon 
and  the  location  of  the  point  of  application 
of  dead  and  live  loads  accurately  determined. 
The  stress  usually  allowed  for  body  bolsters 
is   12,500    lbs.    per    sq.    in    for   open    hearth 
steel,  carbon  from  0.15  to  0.2. 

The  rivet  holes  should  be  subtracted  from 
the  effective  cross-sectional  area  in  the  ten- 
sion members  only.  In  the  compression  mem- 
bers, the  rivets  can  be  considered  as  filling  up 
the  holes.  The  king  pin  hole  is  compensated 
for  if  eight  or  more  rivets  are  used  in  fasten- 
ing on  the  center  plate,  and  in  such  a  case 
It   should   not   be   considered   in   estimating 


stiffness  in  this  direction  to  resist  excessive 
end  shocks. 

{To  be  continued.) 


The   First    Iron    Railroad    Bridge. 


liY     F.     C.     COI.KM.VX. 

In  the  issue  of  June  17  was  described  and 
illustrated  the  first  iron  truss  railroad  bridge 
built  in  the  United  States — the  Manayunk 
bridge  on  what  is  now  the  Catawissa  branch 
of  the  Philadelphia  &  Reading,  built  in 
1845.  The  accompanying  photographs  illus- 
trate what  is  believed  to  be  the  first  iron 
railroad  bridge  ever  built,  which  was  some 
time  ago  removed  from  the  position  it  had 


consisted  of  a  pair  of  wrought  iron  arched 
members  united  by  cast  uou  verticals  cast 
round  them,  ii-ach  irame  had  thus  to  act 
as  a  couple  of  aiches — ote  arch  being  invert- 
ed, since  there  was  no  bracing  between  the 
verticals.  All  the  shearing  forces  were 
therefore  resisted  by  the  curved  members. 
The  cast  iron  vertical  pillars  extended  up- 
ward to  form  a  support  for  the  roadway. 
The  ends  of  the  top  and  bottom  members 
had  bosses  cast  round  them  and  spigots 
were  made  to  fit  into  the  top  of  the  column 
forming  the  piers.  Each  pair  of  columns 
was  connected  by  a  casting  which  fitted  into 
the  grooves  in  the  bosses  at  the  ends  of  the 
main  girders;  in  fact,  the  entire  general  de- 
sign was  such  that  the  structure  should  fit 
together  like  a  puzzle.  The  bridge  is  be- 
lieved to  have  been  built  to  the  designs  of 
George  Stephenson,  who  was  at  this  time 
engaged  as  the  Engineer-in-Chief  of  the 
Stockton  &  Darlington,  although  a  Mr. 
Storey  is  generally  credited  with  its  erec- 
tion. 

Civil  engineering  at  this  period  was 
scarcely  recognized  as  a  distinct  profession. 
From  the  early  correspondence  of  the  Stock- 
ton &  Tjarlington  it  is  gleanei  that  the  first 
bridge  at  Darlington,  built  for  the  company, 
was  the  work  of  an  architect,  Benomi  of 
Durham,  while  the  first  railroad  skew  bridge 
ever  built,  spanning  the  River  Tees  at  Croft 
Spa,  was  the  work  of  a  millwright.  It  was 
dose  to  the  spot  occupied  by  the  old  bridge, 
shown  in  the  illustration,  that  on  the  day  of 
the    opening   of   the   "first   public    railroad" 


The    First    Iron    Railroad    Bridge. 


occupied  for  nearly  80  years,  constituting  an 
interesting  link  with  the  day  of  the  early 
railroad    sVstems    in    Great    Britain. 

This  bridge  was  built  in  1823  for  the 
Stockton  &  Darlington  Railway,  the  first 
public  railroad  system,  and  placed  at  the 
western  extremity  of  the  original  main  line, 
at  a  place  named  West  Auckland,  some  eight 
miles  northwest  of  Darlington.  The  bridge 
spanned  the  Gaundless,  a  tributary  of  the 
River  Wear,  and  was  in  use  when  the  line 
was  opened  in  September,  1825,  between 
Witton  Park  and  Stockton.  The  bridge  was 
composed  of  cast  and  wrought  iron  in  com- 
bination, and  is  said  to  have  been  not  only 
the  first  metal  railroad  bridge  ever  erected, 
but  the  only  one  of  its  kind.  The  piers  were 
cast  iron  columns  braced  together,  the  brac- 
ing bars  being  connected  at  their  point  of 
intersection.  The  spans  measured  12  ft.  8 
in.     The  frames  constituting  the  girder  each 


the  proprietors  assembled  and  were  drawn 
up  the  Brusselton  Incline,  a  distance  of  1,960 
yards,  in  71/1  minutes,  which  was  not  a  bad 
performance  for  those  early  days  of  the  lo- 
comotive. It  was,  however,  with  the  view 
of  obviating  the  disadvantages  attendant 
upon  this  difficult  climb  that  the  construc- 
tion of  the  Shildon  Tunnel  was  undertaken 
in  1839,  the  work  being  completed  in  1842, 
from  which  time  the  bridge  was  chiefly  used 
for  mineral  and  goods  traflic.  In  conse- 
quence, however,  of  the  increasing  weight 
of  the  locomotives  and  train  loads  during 
quite  recent  years,  it  was  deemed  advisable, 
to  replace  the  old  relic  by  a  more  massive 
and  substantial  structure,  which  is  com- 
posed of  plate  girders  placed  directly  under 
the  rails.  By  way  of  comparison,  it  is  of 
interest  to  note  that  "Stephenson's  No.  1 
Engine,"  to  carry  which  this  bridge  was 
erectei.  had  a  total  weight  when  in  working 
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Fig.   1 — The  Sellers   100-in.   Wheel   Lathe. 


order  of  6io  tons  and  a  nominal  horse-power 
of    16. 

It  may  he  of  interest  to  here  make  ref- 
erence to  the  first  railroad  suspension  bridge 
ever  erected.  By  an  Act  of  Parliament 
dated  May  23,  1828,  sanction  was  obtained 
to  a  Bill  authorizing  the  building  of  a 
line  between  Stockton  and  Middlesbrough, 
including  the  building  of  a  bridge  across  the 
Tees  at  the  former  town.  The  building  of 
this,  the  first  railroad  suspension  bridge, 
was  intrusted  to  a  Captain  Brown,  R.  N. 
Before,  however,  bringing  the  bridge  into 
traflBc,  the  proprietors  wisely  decided  to 
have  it  exhaustively  examined.  In  the  first 
experiment  a  weight  of  18  tons  was  placed 
on  the  center  of  the  bridge,  which  showed  a 
deflection  of  9.3  in.  Further  experiments 
were  made,  when  28  empty  wagons  were 
placed  on  the  bridge  with  engine  and  ten- 
der, weighing  altogether  37  tons  and  extend- 
ing from  one  end  of  the  bridge  to  the  other. 
The  result  was  a  deflection  of  2.3  in.  Sub- 
sequent trials  were  carried  out,  with  equally 
unsatisfactory  results,  and  the  engineers  re- 
ported that  trade  might  be  carried  on  with 
the  bridge  as  it  was  by  passing  loaded  wag- 
ons over,  one  by  one.  the  engine  passing  over 
first.  It  was  added  that  the  engine  might 
return  with  the  whole  train  of  empty  wag- 
ons connected  closely  together  and  that 
twenty   wagons  might  be  passed   over   this 


way  in  about  six  minutes,  after  the  man  got 
into  the  method.  This  mode  of  procedure 
was,  for  a  time  adopted,  but  it  is  not  sur- 
prising to  learn  that  before  long  a  more 
solid   structure  had  to  be  erected. 


WHEEL    LATHES. 

The  100-in.  wheel  lathe  shown  in  Fig.  1  is 
made  by  William  Sehers  &  Company.  This 
lathe  is  arranged  so  that  the  bearings  of 
the  axles  can  be  turned  up  by  shifting  the 
saddles  on  the  bed,  without  taking  the  axles 
off  the  lathe.  The  saddles  are  made  narrow 
enough  so  that  in  most  cases  they  can  be 
moved  under  the  wheel  flanges.  The  centers 
are  set  close  to  the  back  edge  of  the  bed,  so 
that  the  pressure  on  the  tool  falls  within 
the  bed  surface.  The  feed  is  obtained  from 
a  rock  shaft  placed  overhead  and  supported 
on-  columns,  as  shown.  All  the  gears  are 
cut  from  the  solid.  The  two  compound  rests 
are  operated  by  an  electric  motor  attached 
to  the  machine.  This  lathe  can  be  arranged 
for  driving  by  electric  motor.  When  oper- 
ated by  a  countershaft  the  fast  and  loose  pul- 
leys are  36  in.  in  diameter  x  7i^  in.  face,  and 
should  be  run  at  120  r.p.m. 

AXLE  LATHES. 

The  Putnam  No.  3  double  axle  lathe  shown 
in  Fig.  2  will  swing  22  in.  over  bed  and  14% 
in.  over  carriage,  and  will  take  8%  ft.  be- 
tween centers.  The  bed  is  121/2  ft.  long.  The 
carriages  are  independent  and  have  three 
positive  feeds  for  roughing  and  finishing. 
The  driving  head  has  six  changes  of  speed, 
ranging    from    10    to    40    r.    p.    m..    and    is 


Fig.   3 — The   Putnam   Single-Axle   Lathe. 
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Fig.    2 — The    Putnam    No.    3    Double-Axle    Lathe. 


equipped  with  a  quick-change  device  which 
enables  the  speed  changes  to  be  made  while 
the  machine  is  in  motion.  The  driving  head 
has  a  13-in.  opening  and  is  operated  by  a 
30:1  spur  gearing,  which  is  driven  by  a  26- 
in.  cone  having  three  changes  for  a  6-in.  belt. 
The  head  has  an  equalizing  self-centering 
dog  ring,  which  prevents  bending  strains  in 
the  axle.  The  bearing  has  a  compressed 
babbitt  lining  and  an  adjustable  take-up. 
The  main  driving  shaft  is  31/2  in.  in  di- 
ameter. The  carriages  have  quick  hand 
movement  and  are  fitted  with  automatic 
safety  stops  which  make  it  impossible 
for  the  carriages  to  collide  or  run  against 
the  driving  head.  The  feed  mechan- 
isms have  phosphor  bronze  pinions  and 
the  feeds  .obtainable  are  Vs  in.,  3/16  in. 
and  14  in.  per  revolution  of  the  axle.  The 
tail-stocks  are  secured  to  the  bed  by  four  ' 
anchor  bolts  and  are  longitudinally  adjust- 
able on  the  bed.  The  right-hand  tailstock 
spindle  is  operated  by  a  screw  and  hand 
wheel  and  has  a   split  collar.     The   weight 
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Fig.   5 — Gisholt   Boring    Mill,   Showing    Motor. 


of  the  machine  is  12,200  lbs.  without  craiif. 
The  Putnam  single  axle  lathe  shown  in 
Fig.  3  is  for  turning  both  car  and  locomotive 
axles.  This  machine  will  swing  13  in.  over 
the  carriage  and  will  take  7  ft.  G  in.  between 
centers.  A  double  set  of  driving  pulleys  are 
provided  on  the  countershaft.     This  enables 


the  use  of  different  speeds  without  shifting 
the  belt  in  the  driving  cone.  The  driving 
(one  has  six  speeds  and  has  an  anti-friction 
bushing,  which  permits  high  speed  service. 
The  driving  cone  has  steps  18  in.,  22  in.  and 
26  In.  in  diameter  and  is  ariven  by  a  5-in. 
belt.     The  head  and  tail   spindles  are  cast 


steel.  The  head  is  self-oiling  and  receives 
the  lateral  pressure  on  an  anti-friction  col- 
lar. Two  feeds  are  obtainable  for  roughing 
and  finishing.  These  can  be  thrown  off  or 
on  while  the  machine  is  in  motion  by  the 
lateral  adjustment  of  the  shipper  rod  shown 
on  the  front  of  the  lathe.  The  carriage  screw- 
has  a  hand  wheel  for  squaring  up  the  ends 
and  shoulders  of  the  axles.  The  tailstock 
can  be  set  to  turn  straight  or  taper  and  is 
secured  to  the  lathe  bed  by  three  anchor 
bolts.  It  has  a  split  binder  and  an  oil  cup 
and  spoon  for  oiling  the  centers.  The  weight 
of  this  machine  is  8,100  lbs. 

BORIXG    MILLS. 

The  increasing  use  of  the  boring  mill  is 
one  of  the  important  features  of  modern 
railroad  shop  practice.  A  number  of  machin- 
ing operations  that  were  formerly  done  in 
lathes  are  now  performed  on  the  boring  mill. 
This  fact  is  largely  due  to  the  great  im- 
provements made  in  this  tool  in  the  last  few 
years,  and  also  to  the  rapidity  and  ease  with 
which  the  work  can  be  placed  on  the  machine 
and  chucked. 

The  accompanying  illustrations  (Figs.  4 
and  5)  show  the  Gisholt  boring  mill.  The 
general  design  of  the  headstock  is  closely 
identified  with  the  headstock  of  the  turret 
lathe  which  this  company  makes.  It  is  the 
friction  type  and  back-geared.  Six  mechani- 
cal changes  of  speed  are  allowed  by  the 
headstock,  and  the  table  has  12  changes  of 
speed.  A  lever  within  reach  of  the  operator 
gives  absolute  control,  and  by  reason  of  the 
friction  device  enables  the  operator  to  start 
or  stop  the  machine  without  touching  the 
motor  or  shifting  belt.  When  the  motor 
drive  is  used  the  motor  is  mounted  directly 
on  the  headstock.  This  gives  a  close  con- 
nection and  one  that  does  not  necessitate 
any  additional  floor  space.  The  cross  rail  is 
raised  or  lowered  by  power  and  is  controlled 
by  the  lever  just  behind  the  feed-gear  boxes, 
as  shown  in  the  illustration.  The  heads  are 
Independent,  having  separate  feeds  both  ver- 
tical and  horizontal,  and  each  is  controlled 
from  its  own  side  of  the  mill.  The  heads  may 
be  swivelled  to  any  angle.  Positive  stops  are 
provided  so  that  the  down  slides  may  be 
brought  to  coincide  with  the  table  center. 
By  a  friction  device  in  the  feed  mechanism 
any  injury  to  the  heads  or  gears  resulting 
from  their  collision  is  averted.  The  down 
slides  of  this  mill  are  provided  with  taper 
gibs  to  take  up  the  wear.  The  feed  screws 
and  feed  rods  are  fitted  with  micrometer  in- 
dex dials.  These  dials  read  to  .0010  in.  and 
reduce  the  amount  of  measuring  and  caliper- 
ing  to  a  minimum.  By  means  of  the  feed 
tripping  dials,  which  are  shown  at  the  end 
of  the  cross-rail,  the  feeds  may  be  set  to 
trip  automatically  at  any  point.  A  range 
of  ten  feeds  is  given  on  both  vertical  and 
cross  feeds,  any  of  which  is  instantly  ob- 
tainable. The  right-hand  head  may  be  re- 
moved and  replaced  by  a  turret  head.  Either 
the  regular  head  or  the  turret  head  may  be 
fitted  for  screw  cutting,  if  desired.  The 
spindle  is  self-oiling  and  rests  on  a  beveled, 
babbitted  surface.  A  spur  pinion  drive  is 
used.  The  table  may  be  a  universal  chuck 
fitted  with  movable  jaws,  or  a  face  plate  with 
independent  jaws  may  be  substituted.  These 
mills  are  made  in  six  sizes,  ranging  fron» 
34  in.  to  74  in. 

(To  he  continued  A 


Accounting    Officers. 


Fig.   4 — Gisholt   Boring    Mill. 


The  sixteenth  annual  meeting  of  the  As- 
sociation of  American  Railway  Accounting 
Officers  was  held  at  Saratoga,  N.  Y..  .Tune 
29  and  30.  It  was  the  largest  meeting,  with 
one  exception,  ever  held  by  the  Associa- 
tion. In  this  organization  questions  arising 
during  the  year  are  exhaustively  considered 
by   committees   of   members   experienced    in 
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their  respective  departments  before  being 
presented  to  the  whole  bodj'  for  action  at 
the  yearly  meeting. 

Mr.  J.  W.  Renner,  of  the  Pennsylvania 
Company,  ihe  President  of  the  Association, 
opened  the  convention  with  an  interesting 
and  instructive  address,  speaking  of  the 
great  advance  in  the  science  of  railroad 
accounting.  From  what  was  in  the  begin- 
ning only  the  check  of.  the  receipts  and 
the  expenses  of  a  railroad  the  business  has 
developed  to  a  well-balanced  piece  of  ma- 
chinery, showing  clearly  and  concisely  the 
relations  of  the  various  departments  to  the 
final  results. 

A  committee  on  statistics  was  appointed 
to  improve  work  in  that  field  and  to  secure, 
so  far  as  practicable,  uniformity  on  differ- 
ent roads.      ' 

Four  departments  of  the  Government  of 
the  United  States  sent  representatives  to 
the  meeting  to  confer  with  a  committee  of 
the  Association  on  the  settlement  of  bills 
for  transportation  of  Government  troops  and 
supplies;  and  it  is  expected  that  improve- 
ment in  and  simplification  of  Government 
accounts  will  result. 

Freight  and  passenger  accounting  methods 
were  the  subject  of  much  interesting  dis- 
cussion, and  the  thorough  reports  of  the  re- 
spective committees  were  adopted  and  ap- 
proved without  much  change. 

The  Association's  plan  of  freight  claim 
settlements  adopted  at  the  Denver  meeting 
was  the  subject  of  papers  by  Messrs.  White- 
head of  the  Atchison,  and  Dudley,  of  the 
Chicago,  Milwaukee  &  St.  Paul. 

The  committee  on  disbursing  accounts  has 
considered  and  reported  on  many  questions 
of  detail  during  the  year. 

Mr.  A.  D.  Parker,  of  the  Colorado  &  South- 
ern, was  elected  President  of  the  Associa- 
tion for  the  ensuing  year. 

The  untiring  efforts  of  Mr.  A.  I.  Culver, 
Vice-President  of  the  D.  &  H.  Co.,  in  pro- 
moting the  pleasure  and  comfort  of  the  mem- 
bers and  their  families  and  in  placing  the 
services  of  the  D.  &  H.  Co.  at  their  dis- 
posal for  a  trip  to  Lake  George  on  Friday 
were  heartily  appreciated. 


Flue-Rattlers     at     the     Aguas      Calientes 
Shops  of  the  Mexican   Central. 


At  the  new  Aguas  Calientes  shops  of  the 
Mexican  Central  the  climate  is  such  that 
the  flue-rattlers  can  be  out  of  doors  all  year. 
Noise  and  dust  did  not  need  to  be  consid- 
ered, hence  it  was  not  necessary  to  place  the 
rattlers  under  cover.  They  are  at  the  end  of 
a  short  track  leading  into  the  boiler  shop. 
The  rattlers  are  the  ordinary  cast-iron  slat 
type  and  are  placed  one  on  each  side  of  the 
track  in  a  pit  having  concrete  walls  and 
bottom.  The  bottoms  of  these  pits  slope  to- 
wards the  track,  with  two  rails,  "A,"  to  form 
a  slide  or  runway  for  the  flues.  Under  the 
track  is  a  secondary  pit,  also  provided  with 
rails  on  the  sides  and  bottom.  Two  8-in. 
I-beams,  the  concrete  at  each  end,  span  the 
pit  lengthwise  and  support  the  rails  of  the 
track.  Above  the  track  is  a  framework  of 
wood  carrying  four  pneumatic  hoists,  the 
piston  rods  of  which  have  hooks.  The  stroke 
is  long  enough  to  reach  the  lifting  frames, 
"B,"  which  are  made  of  4-in.  channels,  which 
rest  in  the  center  pit.  Both  rattlers  are 
completely  housed,  with  the  part  of  the  roof 
next  to  the  center  track  hinged  for  putting 
flues  into  the  rattler.  Each  rattler  is  driven 
by  a  10-h.p.,  ."jOO-volt,  direct-current  Crocker- 
Wheeler  motor  connected  to  .the  rattler  by 
double  reduction  gearing.  The  motors  and 
gearing  are  housed  separately  from  the  rat- 
tlers in  a  dustproof  housing. 

When  the  flues  are  cut  out  of  a  boiler  they 


are  loaded  on  a  special  push  car  having  two 
arms,  "C"  on  each  side,  held  vertical  by  a 
locking  device.  The  car  is  then  run  between 
the  rattlers  and,  after  the  hinged  roof  has 
been  raised  and  two  slats  of  the  rattler 
removed,  the  arms  on  one  side  are  released 
and  drop  on  the  4  in.  x  4  in.  timber,  "D,'-' 
forming  a  slide  for  the  flues.  Two  cast-iron 
brackets,  "E,"  inside  of  the  housing  form  a 


the  same,  have  one  additional  vote  for  each 
full  100  engines  which  are  in  actual  opera- 
tion or  in  process  of  purchase  by  the  road 
or  system  which  he  represents.  Such  mem- 
bership shall  continue  until  notice  is  given 
the  association  of  his  withdrawal  or  the  ap- 
pointment of  his  successor. 

"A    representative   member   shall    pay,    in 
addition  to  his  personal  dues  as  above,  an 


continuation  of  these  arms  and  permit  the 
flues  to  be  loaded  directly  Into  the  rattler. 
After  they  are  rattled,  two  of  the  slats  are 
again  removed  and  the  rattler  revolved  until 
the  opening  is  below  and  the  tubes  fall  out. 
They  are  then  dragged  into  the  small  center 
pit  and  rest  in  the  lifting  frames,  "B."  The 
push  car  is  run  out  of  the  way,  the  flues  lift- 
ed, the  car  run  under  them  and  the  flues 
loaded  on  to  the  car  by  simply  lowering  the 
frames,  "B."  They  are  then  run  over  to  the 
racks  ready  for  safe-ends. 

The  rattler  was  designed  by  Mr.  C.  T.  Bay- 
less,  Mechanical  Engineer,  to  whom  we  are 
indebted  for  the  data. 

The    Master    Mechanics'    Convention. 


The  37th  annual  convention  of  the  Amer- 
ican Railway  Master  Mechanics'  Association 
wa<?  held  in  the  ballroom  of  the  Grand  Union 
Hotel,  Saratoga  Springs,  N.  Y.,  June  27  to 
29,  inclusive.  The  meeting  was  called  to 
order  by  President  W.  H.  Lewis,  Superinten- 
dent of  Motive  Power  of  the  Norfolk  &  West- 
ern, The  follovjing  officers  were  elected  for 
i„e  ensuing  year:  President,  P.  H.  Peck 
(C.  &  W.  I.);  First  Vice-President,  H.  F. 
Ball  (L.  S.  &  M.  S.);  Second  Vice-President, 
J.  F.  Deems  (N.  Y.  C.  &  H.  R.)  ;  Third  Vice- 
President,  Wm.  Mcintosh  (C.  R.  R.  of  N.  J.) ; 
Treasurer,  Angus  Sinclair  (Railioay  and 
Locomotive  Engineering).  The  following 
amendment  to  the  constitution  was  adopted: 

"One  representative  member  may  be  ap- 
pointed by  any  railroad  company  to  repre- 
sent its  interests  in  the  association;  such 
appointro  ,'nt  shall  be  in  writing  and  shall 
emanate  from  the  president,  general  man- 
ager, or  general  superintendent.  Such  mem- 
ber shall  have  all  the  privileges  of  an  active 
member,  including  one  vote  on  all  questions, 
and  in  addition  thereto  shall,  on  all  meas- 
ures pertaining  to  the  determination  of  what 
tests  shall  be  conducted  by  the  association 
or  the  expenditure  of  money  for  conducting 


Flue  Rattlers  at  the  Aguas  Calientes  Shops 
of   the    Mexican    Central. 

amount  for  each  additional  vote  to  which 
he  is  entitled,  as  shall  be  determined  each 
year  by  the  executive  committee,  pro-rated 
upon  the  cost  of  conducting  such  tests  as 
may  be  determined  upon  at  each  convention, 
provided  that  no  such  assessment  shall  ex- 
ceed $5  per  vote  per  year, 

"Any  proposition  recommending  the  adop- 
tion of  standard  constructions  or  practice 
shall  be  in  writing  and  be  accompanied  by 
drawings  if  the  latter  are  necessary  for  a 
clear  understanding  of  the  subject.  Such 
proposition  shall  then  be  submitted  to  the 
association  for  discussion,  after  which  a  vote 
shall  be  taken  to  decide  whether  the  propo- 
sition shall  be  submitted  for  decision  by  let- 
ter ballot  to  all  the  members  entitled  to 
vote.  If  decided  in  the  affirmative,  the  sec- 
retary, within  three  months  from  the  time 
the  vote  of  the  association  is  taken  on  such 
measure,  shall  send  by  mail  to  each  member 
a  blank  ballot,  and  a  copy  of  the  proposed 
recommendation,  with  a  report — to  be  ap- 
proved by  the  executive  committee — of  the 
discussion  thereon.  Such  ballot  to  be  filled 
up.  signed  and  remailed  to  the  secretary, 
who  will  count  all  the  ballots  received 
within  30  days  from  the  date  that  they  were 
sent  to  members,  and  he  shall  then  announce 
the  vote  in  such  manner  as  the  executive 
committee  may  prescribe.  Any  recommen- 
dation securing  two-thirds  of  the  votes  cast 
shall   be  adopted   by  the   association. 

"All  reports,  resolutions  and  recommenda- 
tions involving  the  use,  or  proposed  use,  by 
railroad  companies,  of  any  device  or  process 
which  forms  the  subject  matter  of  any  ex- 
isting patent,  shall  first  be  submitted  to  the 
executive  committee,  and  shall  be  submitted 
to  the  association  only  by  the  executive  com- 
mittee," 

The  secretary's  report  showed  that  the 
total  membership  Is  791  and  that  the  bal- 
ance on  hand  is  $2,874.80. 


First  Day's  Proceedings. 

KXTRACTS   FROM    THK   PRESIOEN't'S    ADDRESS. 

Comparing  the  engines  of  1868  with  stand- 
ard modern  freight  engines,  we  find  that  the 
boiler  pressure  has  increased  120  per  cent., 
tractive  power  has  increased  296  per  cent., 
l)oiIer  diameter  .52  per  cent.,  grate  area  260 
per  cent.,  weight  on  drivers  272  per  cent,, 
and  total  weight  2.59  per  cent.    The  increase 
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in  the  number  of  locomotives  during  the 
past  seven  years  on  the  Norfolk  &  Western 
has  been  37  per  cent.,  and  total  increase  in 
tractive  power  79  per  cent.  The  increase  in 
tractive  power  per  engine  is  30.7  per  cent. 
During  this  time  freight  ton  mileage  has  in- 
creased 86.7  per  cent,  and  freight  ton  miles 
per  engine  has  increased  35.2  per  cent.  The 
freight  ton  miles  per  pound  of  tractive  force 
has  increased  4.23  per  cent.,  and  freight  en- 
gine mileage  has  increased  55  per  cent.,  the 
increase  in  average  miles  per  engine  being 
13.18  per  cent.  The  total  tons  of  coal  per 
1,000  on  miles  is  4.09  per  cent.  The  average 
cost  of  repairs,  expressed  in  terms  of 
"freiglit  engine  miles,"  has  increased  but 
2.03  per  cent.,  and  repairs,  in  terms  of  "ton 
miles  of  freight,"  has  decreased  14.96  per 
cent.  Freight  train  mileage  has  increased 
23.6  per  cent.,  the  average  weight  per  train 
has  increased  50.9  per  cent.,  and  average 
number  of  tons  hauled  per  engine  has  in- 
creased 21  per  cent.  While  the  average  tons 
per  train  has  increased  50.9  per  cent.,  the 
cost  of  repairs  to  locomotives,  expressed  in 
terms  of  "ton  miles  of  freight  hauled,"  has 
decreased  11.96  per  cent. 

The  statement  has  been  made  by  many 
managers  that  the  motive  power  department 
has  not  kept  pace  with  the  advance  in  trans- 
portation, and  that  while  we  have  developed 
a  locomotive  of  the  tractive  power  demanded 
by  our  managers,  we  are  unable  to  utilize 
this  power  because  the  power  of  the  engine 
is  limited  to  the  capacity  of  the  boiler,  and 
that  the  boiler  is  far  from  ample  to  furnish 
steam  to  utilize  the  tractive  power.  This 
has  led  to  the  oft-repeated  inquiry,  "Is  the 
big  engine  a  failure?"  It  is  an  admitted  fact 
that  the  heavy  locomotives  have  given  very 
satisfactory  service,  particularly  during  the 
past  years,  and  that  the  unprecedented  in- 
crease in  tho  traffic  and  commerce  of  the 
country  during  the  past  year,  and  particu- 
larly during  the  past  winter,  has  presented 
problems  heretofore  unknown,  and  notwith- 
standing the  enormous  increases  that  have 
been  made  in  the  number  and  capacity  of 
locomotives,  and,  in  many  cases,  equally 
large  increases  in  the  facilities  for  handling 
traffic  in  terminal  yards,  intermediate  sid- 
ings, and  double  tracking,  the  frequent  con- 
gested condition  at  the  important  terminal 
centers  has  baffled  the  best  efforts  of  experi- 
enced transportation  officers,  and  much  of 
this  trouble  was  attributed  to  the  failure  of 
locomotives. 

In  the  anxiety  of  traffic  officials  to  relieve 
the  situation,  engines  were  loaded  to  their 
fullest  capacity,  and  tonnage  rating  of  trains 
was  increased  to  such  a  point  that  it  re- 
quired the  full  tractive  power  of  the  engine, 
when  worked  to  its  full  capacity,  to  move 
them,  and  the  question  of  the  economical 
point  of  rating  for  a  locomotive  was  not 
considered.  In  place,  however,  of  relieving 
the  situation,  this  simply  resulted  in  a  fur- 
ther congestion  by  the  slow  movement  of  the 
train  and  long  hours  between  terminals,  re- 
sulting in  increased  engine  failures,  or,  what 
should  be  properly  called  "boiler  failures." 

Many  of  our  managers  seem  to  lose  sight 
of  the  important  element  of  time  and  con- 
sider only  the  question  of  tons  per  train 
hauled  and  cost  per  ton  mile,  forgetting  that 
the  element  of  time  was  one  of  the  most  im- 
portant factors  in  the  problem  of  transporta- 
tion. As  an  illustration,  we  will  take  a 
locomotive,  the  tonnage  rating  of  which  has 
been  determined  by  previous  tests  as  capable 
of  handling  1,000  tons  over  the  division,  at 
a  speed  of  10  miles  per  hour,  or,  to  express 
it  differently,  would  make  10,000  ton  miles 
per  hour.  If  now  it  is  desired  to  move  a 
train  at  double  the  speed,  or  make  the  di- 
vision in  five  hours  instead  of  10.  assuming 
that  the  resistance  of  the  train  remains  con- 


stant, it  would  require  just  double  the  power 
to  make  a  speed  of  20  miles  that  it  did  with 
a  speed  of  10  miles,  or,  in  other  words,  it 
would  require  two  locomotives  of  the  same 
capacity  to  move  the  train  at  this  increased 
speed.  This  you  will  recognize  is  an  im- 
possibility, and  it  is  the  efforts  which  are 
made  to  accelerate  the  speed  of  engines  that 
are  largely  responsible  for  engine  failures. 

There  are  two  committees  of  the  Amer- 
ican Railway  Association  acting  in  conjunc- 
tion with  a  joint  committee  of  the  Master 
Mechanics'  Association:  First — On  the  sub- 
ject of  ton  mile  statistics.  Second — On  the 
subject  of  statistical  inquiry. 

The  capacity  of  the  engine  to  move  traffic 
is  not  governed  by  the  tractive  power  of  the 
engine,  but  the  capacity  of  the  boiler  to  de- 
velop the  highest  tractive  power  possible. 
In  the  design  of  the  boilers  we  are  restricted 
within  the  lines  of  clearance  of  the  width 
and  length  of  the  locomotive,  so  that  it  is 
not  possible  tX)  design  a  boiler  within  the 
limit  of  space  allowed  that  will  develop  and 
utilize  the  full  tractive  power  as  determined 
by  the  adhesion  of  the  engine. 

It  was  demonstrated  in  a  test  made  by 
Professor  Goss  on  the  locomotive  testing 
plant  at  Purdue  University  that  a  locomotive 
lunning  at  a  uniform  rate  of  35  miles  per 
hour  with  a  wide-open  throttle  and  steam 
pressure  of  150  lbs.,  the  coal  burned  was  as 
follows: 

Coal 
Total  per  sq.  ft. 

Horse         pounds  coal  of  grate 

Cut-off.  Power.  per  hour.  per  hour. 

6-    inch  300  1,262  72 

8-    inch  434  1,978  113 

10.5-inch  495  3,133  179 

Let  us  consider  what  this  means  with  one 
of  our  modern  locomotives  having  a  grate 
area  of  50  sq.  ft.  If  it  were  possible  to  main- 
tain a  rate  of  combustion  of  150  lbs.  of  coal 
per  sq.  ft'  of  grate  per  hour,  it  would  repre- 
sent a  consumption  of  fuel  of  7,500  lbs.  of 
coal  per  hour,  assuming  that  the  engine  was 
burning  the  best  quality  of  bituminous  coal, 
containing  14,000  B.  T.  U.,  which  would 
mean  a  generation  of  105,000,000  heat  units 
per  hour  in  the  fire-box.  In  comparison  with 
this  we  will  take  the  grate  areas  of  locomo- 
tives with  the  ordinary  narrow  fire-box,  hav- 
ing a  grate  area  of  30  sq.  ft.,  which  would 
represent  63,000,000  heat  units  per  hour  in 
the  fire-box.  Is  it  to  be  wondered  that  we 
have  frequent  failures  with  the  wide  fire- 
box and  large  grate  area  locomotives? 

It  has  frequently  been  demonstrated  that 
in  times  of  extraordinary  freight  congestion 
a  given  tonnage  can  be  moved  in  less  time 
and  at  less  expense,  and  the  blockade  of 
freight  has  been  relieved  simply  by  a  slight 
reduction  in  the  tonnage  rating  of  the  train, 
v^hich  permitted  moderately  higher  speeds, 
thereby  increasing  the  total  volume  of  busi- 
ness moved,  not  only  without,  increasing  the 
cost  per  ton  mile,  but  actually  resulting  in  a 
very  marked  decrease  in  cost.  This  cost 
point  was  admirably  brought  out  in  the  ex- 
cellent paper  presented  by  Mr.  C.  H.  Quereau 
at  the  last  convention,  in  which  reference  is 
made  to  a  paper  by  Mr.  Wm.  Bennett  on  the 
subject  of  economical  trade  load,  based  on 
an  experiment  showing  the  effect  of  change 
in  tonnage  rating.  It  was  shown  that  a  re- 
duction of  five  cars  from  a  45-car  train  re- 
duced the  average  time  of  trains  on  the  road 
five  hours  per  train,  which  in  30  days  re- 
sulted in  an  increased  movement  of  freight 
from  26,160  tons  to  31,104  tons,  and  an  in- 
crease in  revenue  from  $23,544  to  $27,993.60, 
which  represented  total  increase  of  $4,449.60 
in  favor  of  the  40-car  train.  While  we  must 
admit  that  such  questions  will  have  to  be 
considered  by  each  road  individually,  yet  I 
think  that  the  association  should  inaugurate 


a  general  investigation  which  will  direct  at- 
tention to  the  vital  character  of  the  problem 
and  indicate  in  a  general  way  the  principles 
involved,  and  I  recommend  that  it  be  one  of 
the  subjects  for  investigation  and  report  at 
the  next  convention. 

The  past  year,  has  brought  remarkable 
progress  in  machinery,  tools,  and  shop  equip- 
ment. This  has  found  its  greatest  develop- 
ment in  commercial  establishments,  but  we 
have  been  busy  in  applying  the  improved 
practices  in  our  locomotive  and  car  shops. 
We  are,  however,  only  beginning  to  develop 
iu  this  direction,  and  there  is  much  to  be 
gained  by  applying  methods  for  increasing 
production  and  improving  shop  methods. 

Much  is  being  said  and  written  concerning 
the  conflict  between  electricity  and  steam. 
Electricity  is  said  to  be  about  to  drive  steam 
out  of  the  field.  I  see  no  conflict  whatever. 
I  recognize  that  electricity  can  do  certain 
things  better  than  steam,  and  that  it  will 
gradually  extend  its  field  to  meet  new  re- 
quirements which  steam  cannot  reach. 
There  is  no  occasion,  however,  for  any  anxi- 
ety or  any  fear  of  conflict,  but  rather  we 
should  receive  it  with  open  arms.  In  shop 
practice  it  has  worked  wonders  and  bids  fair 
to  revolutionize  some  of  our  present  methods 
and  equipment.  The  days  of  long  line  shaft- 
ing, isolated  steam  engines  and  boiler  plants 
are  fast  disappearing,  and  their  places  are 
being  taljen  by  central  power  plants,  central 
electrical  plant  and  systems  of  power  dis- 
tribution. This  has  brought  our  power 
cranes  within  reach  of  all  departments,  serv- 
ing as  an  ally  to  the  labor-saving  methods 
by  the  use  of  compressed  air,  and  opening 
up  an  entire  new  field  in  machine  tools. 
Machine  tool  builders  are  trying  to  meet  the 
advanced  methods  of  designing  and  bringing 
their  products  up  to  sufficient,  capacity  of 
the  variable  speed  motors.  These  tools 
in  combination  with  high  speed  steel  are 
rapidly  changing  shop  conditions  and  prac- 
tices. Years  will  pass,  however,  before  the 
steam  locomotive  will  give  place  to  electric- 
ity, but  that  it  may  do  so  in  the  future  is  not 
beyond  the  range  of  possibility,  as  indicated 
by  the  rapid  advance  which  has  been  made 
in  New  York  city  and  other  places.  The  ex- 
tension of  its  use  will  be  gradual,  and  many 
new  problems  will  appear  in  connection  with 
electricity,  and  they  are  being  slowly  worked 
out.  They  can  best  be  met  by  men  of  ex- 
perience. It  behooves  us,  therefore,  to  look 
out  that  the  development  does  not  pass  into 
other  hands,  or  some  one  some  day  may 
write  of  the  "passing  of  the  master  me- 
chanic." 

I  wish  to  impress  upon  the  younger  men 
who  are  before  me  to-day  these  opportuni- 
ties, which  they  must  not  lose.  The  mem- 
bers of  this  association  must  look  deeply 
into  electricity  as  we  now  have  it,  for  there 
is  surely  more  to  come  in  the  future.  The 
development  in  electricity  is  not  like  that  of 
the  locomotive,  an  evolution,  but  the  rapid 
development  constitutes  rather  a  revolution 
which  finds  the  average  mechanic  of  to-day 
totally  unprepared  to  meet  it.  The  demands 
of  the  future  will  require  a  knowledge  other 
than  that  possessed  by  the  locomotive  and 
car  builder  of  to-day;  it  will  require  a  com- 
bination man,  not  only  capable  of  meeting 
the  demands  upon  him  for  construction  and 
maintenance  of  cars  and  locomotives,  but  a 
full  knowledge  of  electricity  as  a  motive 
power.  I  see  no  reason  for  fear  of  a  conflict 
between  electricity  and  steam,  Init  rather  an 
inducement  for  the  mechanical  man  to  fa- 
miliarize himself  with  the  principles  of  elec- 
tricity as  a  motive  power,  and  thereby  fit 
himself  to  become  the  combination  man. 

I  desire  to  call  attention  to  the  apprentice- 
ship question:  There  is  no  lack  of  good  ad- 
vice from  this  association  as  to  the  proper 
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methods  for  the  advancement  of  the  appren- 
tice, ■with  a  view  of  recruiting  from  their 
ranks.  Little,  if  anything,  however,  has 
been  done  in  a  practical  way.  It  is  all  very 
well  to  provide  facilities  for  intellectual  and 
educational  advancement,  and  a  progressive 
system  of  instruction  through  the  various 
branches  of  mechanical  work,  but  we  should 
also  impress  upon  them  the  understanding 
that  their  employer  is  their  friend,  and  that 
the  surest  road  to  advancement  lies  in  the 
path  of  loyalty  and  industry,  by  drawing 
from  the  ranks  of  the  worthy  employes  to 
fill  positions  of  trust  and  responsibility.  We 
can  assure  these  young  men  that  their  oppor- 
tunities for  advancement  from  the  ranks  to 
official  positions  are  greater  to-day  than  ever 
before. 

The  president  of  the  Master  Car  Builders' 
Association,  in  his  annual  address,  proposed 
the  consolidation  of  the  two  associations, 
and  while  this  has  for  a  number  of  years 
been  a  subject  of  discussion,  it  has  never 
before  been  brought  forward  with  the  official 
support  of  the  Master  Car  Builders'  Asso- 
ciation. There  are  many  good  reasons  for  a 
consolidation,  and  I  can  see  no  objection.  I 
would  recommend  that  the  executive  com- 
mittee of  this  association  be  instructed  to 
confer  with  the  executive  committee  of  the 
Master  Car  Builders'  Association  with  a 
view  of  treating  in  a  spirit  of  cordial  co- 
operation the  proposal  of  consolidation  of 
the  two  associations. 

On  invitation  of  the  President,  Mr.  W.  J. 
Johnson,  Mechanical  Superintendent  of  the 
Bombay  &  Central  India,  made  a  few  re- 
marks. He  said  he  had  traveled  11,000  miles 
to  attend  the  convention.  He  paid  a  tribute 
to  the  excellent  work  done  by  the  associa- 
tion. 

TOX-MIXE    CREDIT   FOR    SWITCH    ENGINES. 

(Reported  elsetchere  in  this  issue.) 
Mr.  William  Mcintosh  (C.  of  N.  J.) :  The 
committee  has  solved  the  problem  nicely, 
and  has  adopted  the  only  means  of  arriving 
at  the  value  of  a  switching  engine.  I  take 
exception,  however,  to  the  suggestion  that 
the  total  weight  be  used.  There  are  many 
road  engines  still  switching,  so  that  it  is  not 
wise  to  take  the  total  weight,  but  rather  the 
weight  on  drivers. 

Mr.  E.  W.  Pratt  fC.  &  N.  W.):  A  great 
many  of  the  roads  in  the  East  have  a  larger 
proportion  of  switch  engines  proper  in  ser- 
vice than  those  in  the  West,  and  the  weight 
on  drivers  is  as  readily  obtained  as  the  total 
weight  of  the  engine.  Switch  engines  in 
gravity  yards  will,  however,  be  benefited. 
The  same  engine  will  probably  switch  more 
cars  in  a  gravity  yard  than  where  the  yard 
is  level,  but  perhaps  that  will  offset  the 
amount  of  fuel  burned  and  the  wear  and 
tear  on  the  engine,  as  compared  with  a  level 
yard. 

L.  R.  Johnson  (Canadian  Pacific):  There 
are  switch  engines  in  service  which  have  a 
truck  sometimes  in  front  and  sometimes  in 
the  rear,  and  it  would  not  be  wise  to  record 
the  work  of  that  engine  by  its  weight  on  the 
drivers.  The  fairest  way  of  reckoning  this 
ton-hour  system  would  be  by  taking  the  total 
weight  of  the  engine,  exclusive  of  the  weight 
of  the  tender.  In  our  accounting  depart- 
ments we  are  following  the  general  line  of 
ton-mile  statistics.  When  the  statistical  de- 
partments take  up  our  work  it  will,  of 
course,  have  to  be  understood  that  the  switch 
engines  should  be  taken  entirely  apart  from 
the  performance  sheet  of  our  general  road 
engines,  because  vfc.  put  ijur  road  perform- 
ance sheet  on  a  different  basis.  One  class 
follows  the  ton-mile  basis,  and  in  some  cases 
the  ton-mile-hour  basis,  and  now  we  propose 
the  ton-hour  basis. 


R.  H.  Soule:  It  is  possible  to  find  a  factor 
by  which  the  engine-ton-hour  could  be  con- 
verted approximately  into  train  ton-miles, 
and  with  such  a  factor  you  could  bring  sta- 
tistics down  to  a  uniform  basis.  The  con- 
verting factor  would  probably  be  about  200; 
that  is,  for  each  ton-hour  of  engine  service 
you  are  really  doing  about  200  ton-miles  of 
train  service. 

George  L.  Fowler:  The  weight  on  drivers 
or  the  weight  of  the  engine  is  a  simple  fig- 
ure. To  take  the  tractive  power  of  the  en- 
gine would  have  been  the  same  thing,  al- 
though to  have  taken  the  ton-mileage  basis 
would  have  simply  added  another  factor 
which  the  association  would  have  been 
obliged  to  agree  upon.  The  object  in  pre- 
senting this  system  was  its  simplicity.  A 
ton-mile  basis  is  simply  adding  another  fac- 
tor in  the  multiplication. 

David  Brown  (D.  L.  &  W.):  If  you  de- 
cide on  the  ton-hour,  it  should  be  the  aver- 
age ton-hour  of  all  the  engines  on  the  sys- 
tem, not  the  engines  of  the  same  weight. 

George  L.  Fowler:  The  idea  in  giving  the 
weight  of  the  engine  was  in  order  to  give  a 
road  that  had  heavy  engines  credit  for  more 
work  than  is  done  by  a  light  engine. 

G.  R.  Henderson:  Mr.  Mcintosh  made  sug- 
gestions in  regard  to  using  the  adhesive 
weight  instead  of  the  total  weight,  and  the 
members  of  the  committee  who  are  here 
present  think  that  suggestion  was  a  fair  one. 
On  a  road  that  has  a  gravity  yard,  the  cars 
which  can  be  handled  depend  on  the  amount 
which  can  be  pushed  uphill,  and  the  engine 
can  hardly  take  more  cars  down  hill  than 
can  be  pushed  uphill.  I  offer  a  motion  that 
the  report  be  changed  so  as  to  mean  the 
weight  as  represented  by  the  adhesive 
weight  of  the  engine.  (The  motion  was  car- 
ried.— Editor.) 

GRATES     FOR    BITUMINOUS    C0.\L. 

(See  Railroad  Gazette.  July  1,  p.  114.) 

G.  R.  Henderson:  I  do  not  know  what 
some  of  our  Western  roads  would  do  without 
the  use  of  netting  over  the  air  openings, 
especially  in  dry  seasons  and  in  countries 
where  there  is  very  little  water.  On  these 
roads  it  is  always  customary  in  the  summer 
time  to  use  a  netting  over  the  damper  open- 
ings to  prevent  the  Are  from  spreading. 

J.  A.  Carney  (C.  B.  &  Q.) :  Our  reason  for 
doing  away  with  the  netting  is  that  it  cuts 
down  the  opening  area  about  50  per  cent. 
The  practice  on  our  road  is  to  use  netting 
where  there  is  liability  of  fire  falling  out. 
Some  recent  designs  have  a  deflector  plate, 
which  allows  the  ashes  to  fall  on  the  plate 
and  then  drop  down  inside  the  box.  An- 
other objection  to  the  use  of  netting  is  that 
it  clogs  up. 

John  Player  (American  Locomotive  Com- 
pany) :  It  is  proposed  to  make  the  openings 
in  the  ash-pan  25  per  cent,  of  the  grate 
area.  The  air  opening  of  the  ash-pan  should 
be  based  on  the  fiue  area,  Instead  of  grate 
area.  The  proposed  grate  shows  a  conven- 
tional form  of  central  bearing  bar  which  is 
very  wide,  and  which  must  be  kept  clean  In 
order  to  work  perfectly.  A  simple  way  of 
overcoming  that  can  be  done  by  making  the 
trunnion  pockets  in  the  grate  rockers  in- 
stead of  in  the  bearing  bars.  In  that  way 
the  central  grate  frame  can  be  narrowed  to 
1%  in.,  thus  avoiding  clinkering. 

COAL    CONSUMPTION    OF   LOCOMOTIVES. 

(Report  elsewhere  in  this  issue.) 

G.  R.  Henderson:  Some  roads  have  a  sys- 
tem of  examining  firemen  every  year,  which 
has  advantages  over  waiting  for  three  or 
four  years  when  they  are  ready  to  be  en- 
ginemen.  If  you  wait  until  they  have  served 
their    full    apprenticeship    of   three   or   four 


years,  and  then  make  an  examination,  you 
find  they  are  poor  material,  and  that  you 
have  therefore  wasted  time  with  them.  On 
some  roads  when  the  fireman  is  employed  he 
is  given  a  small  book  of  questions,  and  is 
told  that  at  the  end  of  the  year  he  will  be 
examined  on  those  questions.  If  he  is  not 
able  to  pass  that  first  year's  examination  he 
is  not  considered  a  satisfactory  employee; 
but  if  he  passes  with  a  certain  definite  per- 
centage (60  or  70  per  cent.),  he  is  given  fur- 
ther time  to  perfect  himself.  If  it  is  shown 
that  he  has  given  attention  to  the  questions 
he  is  carried  on  a  second  year  and  given 
another  book,  and  if  upon  the  second  exam- 
ination he  shows  efficiency  in  his  knowledge 
of  the  contents  of  the  book,  he  is  carried  on 
a  third  year.  The  third  year  gives  him  the 
final  examination  on  which  his  promotion 
depends.  If  he  passes  that  examination  he 
is  eligible  to  promotion  as  soon  as  a  vacancy 
occurs. 

Prof.  W.  F.  M.  Goss  (Purdue  University): 
It  is  rather  significant  that  the  report 
does  not  make  a  very  great  argument  in 
favor  of  the  large  grate.  The  results  ob- 
tained, so  far  as  the  amount  of  coal  burned 
for  a  given  amount  of  work  done  is  con- 
cerned, are  substantially  the  same  with  the 
large  grate  engines  as  with  the  small  grate 
engines.  If  we  attempt  an  analysis  of  that 
fact  we  shall  find  the  important  saving  which 
is  made  by  the  use  of  the  large  grate  comes 
from  the  reduced  loss  of  cinders  and  sparks 
through  the  stack,  but  that  loss  Is  In  part 
offset  by  the  greater  skill  which  is  required 
in  firing  the  wide-grate  engines.  It  is  essen- 
tial to  good  results  that  an  even  fire  be  kept 
and  that  the  excess  air  be  regulated  or  con- 
trolled. With  a  large-grate  engine  it  is  diffi- 
cult at  times  to  prevent  the  ingress  of  air 
which  is  beyond  that  required  for  combus- 
tion, which  absorbs  heat  from  the  furnace 
and  passes  on  through  the  tubes. 

Prof.  H.  W.  Hibbard  (Cornell  University) : 
The  large  locomotive,  with  the  big  fire-box, 
has  emphasized  the  shoveling  of  much  coal, 
and  a  number  have  spoken  about  men  of 
muscle  and  no  brains.  The  man  that  does 
not  have  quite  so  much  muscle  but  that  has 
a  whole  lot  of  brains,  so  he  knows  how  to 
use  his  muscles  to  the  best  advantage,  is  the 
man  that  succeeds  when  the  big  muscular 
man  that  has  no  brains  fails.  You  have  got 
to  teach  the  men  that  simply  shoveling  in 
tons  of  coal  is  not  making  steam,  but  that 
coal  has  got  to  burn,  and  it  is  not  only  the 
carbon  in  the  coal  that  has  got  to  burn,  but 
the  hydro-carbon  gases  that  come  from  that 
coal. 

H.  A.  Gillis  (American  Locomotive  Com- 
pany) :  What  we  have  lost  for  some  years 
has  been  the  instruction  of  the  fireman  by 
the  engineer.  On  a  big  engine  the  fireman  is 
away  from  the  engineer,  and  there  is  no  one 
to  help  him. 

W.  R.  McKeen,  Jr.  (Union  Pac):  The 
most  important  feature  of  coal  economy  is 
the  statistics  which  we  have.  Most  roads 
seem  to  be  measuring  the  coal  by  coal  pock- 
ets, some  by  individual  coal  chutes.  But 
that  gives  us  very  little  check  on  the  indi- 
vidual performance  of  the  engine,  and  very 
little  check  on  the  individual  performance 
of  the  fireman.  We  should  equip  our  coal 
chutes  with  a  weighing  device,  and  get  the 
exact  number  of  pounds  of  coal  consumed 
over  a  division,  and  convert  that  into  ton- 
mile  statistics  on  some  basis,  as,  for  in- 
stance, an  individual  fireman's  basis,  which 
can  be  handed  to  the  traveling  engineer  or 
the  traveling  fireman. 

S.  W.  Miller  (P.  R.  R.):  The  one  subject 
of  round-house  attention  has  more  to  do 
with  the  successful  operation  of  locomotives 
than  any  other  one  thing.  It  is  difficult  at 
some  round-houses  to  properly  care  for  large 
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engines.  It  is  also  harder  to  renew  packing 
rings  in  a  22  in.  x  28  in.  cylinder,  where  the 
cylinder  head  weighs  300  lbs.,  than  in  the 
case  of  lighter  engines.  It  takes  three  men, 
where  formerly  one  man  was  used.  The 
transportation  department  expects  us  to  turn 
these  large  engines  out  of  the  round-house 
in  the  same  time  as  it  takes  for  the  smaller 
engines. 

LOCOMOTIVE    FRONT-ENDS. 

(See  Railroad  Gazette,  July  1,  p.  107.) 
The   executive   committee  was  authorized 
to  appropriate  at  their  discretion  such  funds 
as   are  necessary   to   carry  out  experiments 
outlined  in  the  report. 

TOPICAL    DISCUSSIONS. 

For  lubricating  main  side  rods  and  driv- 
ing-h'ox  hearings.  toJiich  is  the  better  prac- 
tice, grease  or  oil? 

F.  F.  Gaines  (Lehigh  Valley):  This  ques- 
tion should  not  be  considered  solely  from 
the  intrinsic  value  as  a  lubricant  of  the  two 
articles  in  question,  but  rather  from  the  rela- 
tive economy  that  is  to  be  obtained  by  their 
use.  While  theoretically  to  prevent  friction, 
the  thinnest  possible  lubricant  that  will  run 
cool  under  all  conditions  should  be  used, 
there  are  other  points  to  be  considered.  It 
is  maintained  that  suitable  grease  can  be 
made,  which  has  little,  if  any,  greater  vis- 
cosity than  oil  when  in  use.  Even  granting 
that  the  grease  has  a  greater  viscosity,  and 
that  there  is  some  initial  heating  due  to  its 
use,  this  is  more  than  offset  by  the  fact  that 
the  use  of  grease  is  cheaper,  very  much  more 
reliable  and  cleaner. 

Engines  that  are  equipped  for  grease  in 
all  rod  bearings  will  make  100  miles  to  Vs 
lb.  of  grease,  against  at  least  one  pint  of 
lubricating  oil.  With  grease  on  all  the 
heavy  engines  on  my  division,  there  has  not 
been  a  single  hot  pin.  The  visible  part  of 
the  machinery,  instead  of  being  spattered 
with  oil  and  caked  with  dust,  comes  in  nearly 
as  clean  as  when  it  goes  out,  as  the  grease 
is  only  fed  as  required. 

M.  K.  Barnum:  I  made  some  experiments 
on  the  Union  Pacific  with  grease  in  rod  cups, 
and  an  8-wheel  passenger  engine  ran  30  days 
en  one  filling  of  the  rod  cups.  It  would  have 
been  necessary  to  have  filled  the  cups  at 
each  end  of  the  road,  if  not  in  between  the 
terminals,  on  each  trip,  if  free  oil  had  been 
used. 

W.  G.  Wallace  (D.  M.  &  N.) :  At  one  time 
we  fitted  up  an  engine  for  grease  on  one 
side  and  the  other  side  with  oil.  After  mak- 
ing 45,000  miles  we  took  the  engine  in  for 
repairs,  and  we  did  not  find  that  either  the 
pins  or  the  brasses  showed  excessive  wear 
on  the  side  where  the  grease  was,  but  in  fact 
it  was  less. 

D.  Meadows  (M.  C.)  :  We  have  a  class  of 
engines  in  which  the  percentage  of  babbitt 
in  the  main  rock  brasses  was  very  large, 
and  we  found  that  in  using  the  grease  the 
babbitt  would  not  hold  out.  It  was  neces- 
sary to  change  the  brasses  and  put  in  solid 
brasses,  doing  away  with  the  babbitt  en- 
tirely. The  grease  practically  cuts  out  en- 
gine failures  from  hot  brasses  altogether. 
With  the  large  modern  engines  equipped 
with  poicer  brakes,  is  not  screio  reverse 
mechanism  preferable  to  present  hand-lever 
arrangement,  and  is  quick  reversal  a  vital 
consideration? 

John  Player:  The  American  locomotive 
engineer  is  at  present  not  able  to  accept  a 
screw  mechanism.  A  screw  reverse  gear 
would  be  itroublesome  and  awkward.  In 
case  of  emergency,  it  would  probably  cause 
confusion.  Furthermore,  the  lever  mech- 
anism is  simple,  easy  of  application,  and 
takes  up  little  room  in  the  cab,  especially 
on  large  engines  that  have  the  lever  along- 
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side  of  the  fire-box.    The  screw  gear  is  cum-  which  controls  the  movement  of  air  from  the 

bersome.  outside  atmosphere  through  the  mechanism 

David  Brown  (  D.,  L.  &  W.) :  The  lever  of  the  engine  and  back  into  the  air.  There  is 
and  the  screw  are  both  wrong.  We  ought  to  first  the  front-end,  then  the  flues,  then  the 
have  an  arrangement  to  work  the  mechanism  grate,  and  then  the  ashpan.  Now,  this  move- 
by  power,   using  either  air  or  steam.  ment  is  stimulated  by  the  action  of  the  ex- 

D.  Meadows  (M.  C):     The  reverse  lever  is  haust  jet,   and   evidently   if  any  one  of  the 

one  of  the  best  indicators  to  the  engineer  if  elements  is  unduly  constrained,  then  the  cx- 

his  valves  are  being  lubricated  properly.  That  haust  jet  will  be  called  upon  to  do  more  work, 

would  not  apply  to  the  screw  gear.     If  the  If  the  opening  in   the  ashpan   is  small,  we 


engineer  is  in  doubt  whether  the  valves  are 
being  fully  lubricated,  he  simply  unlatches 
the  reversing  lever. 


What  is  the  best  practice  with  reference  to 
providing  air  spaces  under  locomotive 
grates,  especially  with  wide  fire-box  loco- 
motives? 

F.    J.    Cole    (American    Locomotive    Com- 
pany):   The  ashpan  is  merely  a  receptacle 
for  containing  the  ashes  and  should  not  be    What  is  the  best  method  of  caring  for  locomo- 
constructed  so  as  to  interfere  with  the  free        tive  front-ends? 
admission    of   air.        It   is   usually   arranged        W.O.Thompson  (N.  Y.  C):  The  following 


must  compensate  for  that  small  size  of  open- 
ing by  doing  a  larger  amount  of  work  with 
the  exhaust  jet.  Evidently  the  tube  area  we 
cannot  change  materially.  That  is  a  factor 
which  is  fixed  by  the  general  design  and  pro- 
portions of  the  engine,  and  we  must  make 
our  draft  act  through  the  tubes  at  whatever 
cost,  but  we  do  have  very  great  freedom  in 
controlling  the  opening  in  the  ashpan. 


with  dampers  so  that  the  admission  of  air 
may  be  regulated,  but  the  operation  of  these 
dampers  is  not  generally  observed  by  rail- 
roads, consequently  the  openings  are  very  of- 
ten left  without  dampers.  Air  openings  can- 
not be  too  large.  That  is,  no  injurious  effect 
follows  so  long  as  there  is  a  fire  and  the  grate 
lb  covered  with  coal.  But  on  the  other  hand 
there  may  be  insufficient  openings  for  the  ad- 
mission of  air  for  the  proper  combustion  of 
fuel. 

Because  all  the  gases  must  pass  through 
the  stack  it  does  not  follow  that  ash  pan  open- 
ings equal  in  area  to  the  stack  will  give  the 
best  results.  The  draft  in  the  stack  has  a 
high  velocity  and  the  smoke-box  vacuum  va- 
ries from  2  to  6  in.  of  water.  The  vacuum  in 
the  fire-box  should  be  much  lower  and  as  free 
air  admission  provided  as  possible.  If  there 
is  any  doubt  as  to  the  proper  openings  to  pro- 
vide, the  total  flue  area  is  suggested  as  a  con- 
venient base.  It  seems  unnecessary  to  ex- 
ceed this  in  any  case.  In  many  cases  very 
free   steaming   engines   can    be   cited   which 


method  is  used  by  our  road:  The  material 
used  is  Walker's  smokestack  black,  thinned 
with  Sipe's  Japan  oil,  in  proportion  of  one 
part  Japan  oil  to  two  parts  of  stack  black. 
It  is  very  quick  drying,  has  considerable  elas- 
ticity, with  a  deep  black  color,  has  good  wear- 
ing qualities,  and  when  it  does  scale,  the 
tendency  is  to  all  scale  off  instead  of  in  spots. 
The  cost  of  labor  for  applying  on  our  large 
locomotives  is  17%  cents  each.  Quite  a  sav- 
ing can  be  made  and  the  appearance  of  xhe 
engines  generally  can  be  improved  if  the 
painting  of  the  front-ends  be  under  the  super- 
vision of  the  engine  inspector  or  the  man 
who  has  charge  of  the  work  in  the  engine 
house. 

W.  Mcintosh  (C.  of  N.  J.) :  I  notice  a  dis- 
position in  using  any  kind  of  coating  for  a 
locomotive  front  end  to  spread  it  on  too 
thickly.  I  find  the  best  results  can  be  ob- 
tained by  coating  the  surfaces  sparingly,  us- 
ually with  a  brush,  rubbing  on  just  enough 
to  moisten  the  surface. 

J.  F.  Walsh  (C.  &  O.) :  Graphite  rubbed  on 


have  about  75  per  cent,  fine  area  for  ashpan    thinly  and  frequently,  and  preferably  with  a 


openings.  Of  course,  care  should  be  taken  to 
arrange  the  openings  so  that  they  are  not  ob- 
structed on  the  outside  by  braces,  plates,  etc., 
and  on  the  inside  by  accumulations  of  ashes. 
It  is  often  difficult  to  provide  enough  open- 
ings in  front  or  back  or  on  the  sides  which 
will  not  be  partially  choked  as  the  pan  fills 
up. 

This  is  especially  true  of  wide  fire-boxes 
and  for  that  reason  the  best  results  have  been 
obtained  by  making  the  side  openings  direct- 
ly under  the  fire-box  frame,  these  openings  to 
be  3  or  4  in.  deep  and  extend  along  the  length 
of  the  fire-box.  The  side  openings  under- 
neath the  fire-box  ring  not  only  afford  free 
admission  of  air,  but  also  good  facilities  for 
readily  clearing  off  the  slopes  of  the  ashpan 
of  ashes  and  cinders  which  may  accumulate 
and  bank  up  under  the  grates. 

The  air  openings  in  deep  ashpans  can 
often  be  advantageously  made  in  the  sides 
about  20  in.  or  over  from  the  bottom  and  cov- 


little  towel,  dampened  and  then  dipped  in, 
or  the  graphite  sprinkled  on,  gives  us  the 
very  best  and  prettiest  front-end  that  I  have 
seen  anywhere.  It  costs  comparatively  little 
and  it  doesn't  scale. 

F.  A.  Chase  (C,  B  &  Q.) :  About  a  year  ago 
we  commenced  using  a  mixture  of  one  pound 
of  flake  graphite,  one  pound  of  white  lead  and 
one  pound  of  boiled  oil,  and  with  the  pooled 
engines  we  have  a  man  that  takes  care  of  the 
front  ends  and  the  smokestacks,  and  he  puts 
a  very  thin  coat  on.  Where  a  very  thin  coat 
is  put  on  with  the  brush  an  engine  will  run 
from  five  to  ten  days  without  recoating,  and 
it  has  cost  on  an  average  about  nine  cents  to 
coat  the  front  end  of  a  large  engine. 
Packing  for  air  pumps  for  high  speed  brakes. 

A.  J.  Cota  (C,  B.  &  Q.) :  It  is  generally  con- 
sidered by  air  pump  repair  men  that  there 
are  three  essential  points  to  be  observed  in 
order  that  good  service  may  be  gotten  from 
any   piston   rod   packing.     (1)    The  air  and 


ered  with  netting  to  prevent  the  escape  of  hot  steam  cylinders  must  be  in  perfect  line.     (2) 

cinders.     These  can  be  further  protected  by  The  packing  in   piston  hea^s  must  make  a 

using  a  sloped  solid  plate  extending  the  full  perfect  bearing  on  the  walls  of  the  cylinder 

length  of  the  opening  at  the  top,  about  3  in.  during  the  entire  length  of  the  piston  stroke. 

wide   at   an   angle   of.   say,   45   deg.,   to   fur-  (3)    That  the  piston  rod  must  be  true  and 

ther    prevent    the    hot    ashes    from    passing  well  lubricated. 

through  the  netting.  Very  good  results  have  been  obtained  by 
Openings  in  front,  when  unobstructed,  are  the  use  of  a  swab  nicely  fitted  around  the  pis- 
desirable  and  it  seems  advantageous  to  pro-  ton  rod  in  conjunction  with  an  oil  cup  fasten- 


vide  all  the  openings  in  the  front  of  the  pan 
which  are  possible,  supplementing  them  with 
side  and  back  openings  to  provide  the  re- 
quired area.  With  an  engine  moving  rapid- 
ly the  air  will  flow  in  through  the  front  open- 
ings at  a  higher  velocity  than  at  the  sides 
or  back. 

Prof.  Goss:   One  view  of  the  ashpan  prob- 


ed to  the  air  pump  by  one  of  the  centerpiece 
bolts  and  fitted  with  a  quarter-inch  pipe, 
which  would  allow  oil  to  drop  directly  on  to 
the  swab.  In  malcing  the  swab  a  piece  of 
thin  sheet  brass  was  first  formed  so  that  It 
would  encircle  the  rod  at  a  loose  fit.  Lamp 
wicking  was  then  wound  around  the  brass 
ring  and  after  being  saturated  in    oil    was 


lem  might  well  embrace  the  whole  apparatus    forced  in  place  on  the  piston  rod.     This  brass 
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spring  can  be  made  of  such  depth  that  when 
properly  wound  with  wicking  and  forced  in 
place,  it  will  efiectually  prevent  the  piston 
rod  gland  nuts  from  working  loose. 

I  have  made  a  number  of  tests  with  differ- 
ent makes  of  metallic  packing  and  different 
kinds  of  soft  packing,  taking  care  that  each 
kind  should  receive  thorough  attention  and 
the  best  results  were  obtained  from  the  me- 
tallic. 
The  advisabiliiy  of  reducing  the  diameter  of 

stay-boUs  and  shortening  the  space  between 

the  stay-bolts  proportionately. 

G.  R.  Henderson:  In  order  to  find  out  just 
what  would  be  gained  by  making  reductions 
in  size  and  spacing,  I  have  prepared  a  tabu- 
lated statement  showing  the  results  of  some 
simple  calculations  made  upon  the  subject. 
This  assumes  a  1-in.  bolt  as  a  reference 
base,  and  the  computations  have  been  worked 
up  for  1,  %,  -U  and  %in.  stay-bolts. 
Comparison  of  i>tay-Bolts. 

r.       •="       -^        —  5c      ~         ^Tt      •c.i3S:fj= 
■S  K     *-■-        -"•=      c-i       -         ~  acjj-si 
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diameter  and  spacing.  It  is  often  necessary 
to  insert  studs  in  the  outside  sheet  between 
stay-bolts,  to  secure  pads,  etc.,  and  the  close 
spacing  would  be  detrimental;  the  additional 
cost  of  applying  and  inspecting  a  greater 
number  of  bolts  must  also  be  considered,  so 
that  taking  cognizance  of  all  these  points,  we 
are  inclined  to  believe  that  the  increase  of 
length  is  better  than  decrease  in  size  and 
pitch. 

F.  J.  Cole  (American  Locomotive  Com- 
pany) :  In  considering  the  relative  diameter 
of  stay-bolts  and  spacing,  it  is  always  neces- 
sary to  analyze  the  question  in  all  its  bear- 
ings. It  is  usually  arranged  that  the  tensile 
strength  on  any  bolt  of  given  diameter  is  the 
same,  but  when  you  consider  the  strains  on 
the  outward  bolts,  the  vertical  rows,  which 
are  the  bolts  which  nearly  always  oreak  out 
first,  you  will  find  the  smaller  bolts  are  al- 
ways very  much  overloaded,  and  so  far  as  we 
are  able  to  ascertain,  it  requires  a  bolt  of  a 
certain  diameter  to  withstand  that  strain. 


1  T  .601  4  75.  1.00  00  4 

-i  %  .442  3  7-16  74.5  .86  14  4  .j-lG 

%  %  .307  2%  74.  .71  29  4% 

%  U,  .196  2%  76.3  ..j7  43  5% 

From  this  it  appears  that  if  we  lengthen 
the  stay-bolt  by  increasing  the  water  space, 
we  will  reduce  the  bending  svrain  even  if  we 
maintain  the  same  diameter  of  bolt.  Recent 
practice  has  caused  this  increase  in  length, 
though  for  another  reason,  namely,  to  pro- 
vide more  water  next  to  the  side  sheets,  in  or- 
der to  prevent  their  rapid  destruction  by  the 
severe  heat  of  the  fuel.  If  we  consider  that 
the  distortion  of  the  stay-bolts  by  expansion 
increases  with  the  distance  from  the  mud 
ring,  where  the  inside  and  outside  sheets  are 
securely  tied  together,  we  come  to  the  con- 
clusion that  at  the  bottom  of  the  water  leg 
we  can  use  standard  bolts  and  spacing,  but  as 
we  rise  from  the  ring,  the  bolts  should  be 
smaller  (and  closer^  or  longer,  in  order  to 
prevent  an  increase  in  bending  strain.  There 
is  comparatively  little  trouble  with  stay-bolts 
within  2  ft.  of  the  mud  ring,  so  that  if  we 
admit  that  a  1-in.  bolt  can  be  safely  used  at 
that  height,  and  the  fire  base  be  5  ft.  high,  we 
can  determine  the  length  of  the  top  bolts. 
We  found  in  our  analysis,  that  the  strain  was 
directly  proportional  to  the  deflection  (or  ex- 
pansion of  the  inside  sheet),  so  at  5  ft.  from 
mud  ring,  it  would  be  2i/i  times  as  great  as  at 
2  ft.  This  would  call  for  a  bolt  considerably 
less  than  %  in.  diameter,  which  would  not  be 
considered.  The  increase  in  length  is  how- 
ever, practicable.  As  the  strain  ard  length 
vary  inversely  as  the  first  power  of  the  form- 
er to  the  second  power  of  the  latter,  we  can 
figure,  from  a  4-in.  length  at  2  ft.  above  the 
mud  ring,  and  find  that  if  stay-bolts  give  no 
trouble  when  4  in.  long,  2  ft.  above  the  mud 
ring,  the  same  size  bolt,  fi'/->  in.  long,  5  ft. 
above  the  ring,  should  also  be  free  from 
breakage.  Modern  designs  very  nearly  ful- 
fil these  conditions,  as  far  as  vertical  deflec- 
tion is  concerned.  The  question  of  horizon- 
tal bending  is  not  so  easily  adjusted,  but  we 
believo  that  most  stay-bolts  are  broken  by 
vertical  deflection. 

The  spacing  must  be  considered  in  coniuc- 
tion  with  the  proper  cleaning  of  boilers.  If 
the  bolts  are  too  <  lose  together  it  will  be  ex- 
tremely diflficult  to  get  out  the  mud  and  de- 
posits; this  is  worse  at  the  bottom  of  the 
water  spaces  where,  for.tunately,  the  bolts 
need  not  be  so  c-losely  assembUd  to  make  up 
for  reduction  in  size,  but  this  'leaning  is  im 
portant  at  every  point  and  we  believe  the  in- 
crease in  length  is  better  than  the  decreas';  in 


Second  Day's  Proceedings. 

On  motion  of  Wm.  Forsyth,  the  recom- 
mendations contained  in  the  president's  ad- 
dress were  referred  to  the  executive  commit- 
tee for  proper  action. 

TOPICAL  mscrs.sioxs. 
Leaky  flues  in  icide  fire-boxes. 

M.  K.  Barnum:  Leaky  flues  in  wide  fire-box 
locomotives  are  due  more  to  improper  firing 
and  to  bad  water  than  to  any  peculiat-itie?,  of 
design.  Holes  in  the  fire  allow  cold  air  to 
pass  through  the  grates,  and  as  this  is  trost 
apt  to  occur  at  the  front  end  of  the  fire-bo.-c, 
the  cold  air  strikes  the  flue  sheet  and  ends  of 
the  flues,  causing  them  to  contract  unequally 
and  leak. 

In  some  wide  fire-boxes  the  mud  ring  is 
made  with  an  angle  near  the  middle  of  the 
sides  for  the  purpose  of  dropping  it  down  at 
the  front  to  clear  the  driving  wheels  and  to 
obtain  more  space  between  the  grates  and 
bottom  row  of  flues,  but  even  with  this  ar- 
rangement the  lowest  flues  are  often  not  more 
than  10  to  15  in.  above  the  grates.  This 
leaves  a  ridge  in  the  grates  across  the  middle 
of  the  fire-box  and  forms  a  pocket  at  t'ae 
front,  which  the  fireman  is  very  apt  to  over- 
load with  coal. 

Brick  arches  afford  protection  to  flue  sheets 
from  cold  air,  and  this  may  cause  an  ap- 
parent difference  as  to  leaky  flues  in  favor  of 
narrow  fire-boxes.  With  equally  good  water 
and  proper  firing  and  the  same  length  of 
flues,  wide  fire-boxes  will  not  give,  much,  if 
any,  more  trouble  than  narrow  flre-boxes. 

G.  R.  Henderson:  It  is  generally  thought 
that  waters  which  contain  much  incrusting 
matter  give  the  most  trouble  from  leaky 
flues;  but  some  of  the  Western  roads  have 
come  to  the  conclusion  that  foamy  waters  are 
as  bad  as  incrusting  waters. 

F.  C.  Cleaver  (Rutland) :  It  is  better  to  get 
too  much  coal  against  the  flue  sheet  than  not 
enough,  the  idea  being  to  check  the  air  from 
coming  close  to  the  sheet. 

J.  H.  Manning  (D.  &  H.)  :  We  have  about 
22.5  engines  with  wide  flre-boxes  using  an- 
thracite coal,  and  we  wash  our  boilers  out 
about  every  2.5  to  30  days.  Our  flues  last 
from  two  to  four  years.  The  thing  to  do  to 
prevent  !e;dky  flues  is  to  take  care  of  the  feed 
water. 

G.  R.  Henderson:  Feed  water,  no  doubt,  is 
very  largely  responsible  for  leaky  .lue.s,  but 
you  do  not  get  rid  of  all  your  troubles  by 
treating  your  water.  If  the  water  contains 
carbonate  salts,  carbonate  of  lime,  and  mag- 
nesia, it  is  very  easy  to  get  rid  of  that,  but  if 
water  contains  sulphates  of  lime  and  magne- 
sia, when  you  introduce  soda  ash  it  leaves  a 
lesidue  of  sulphate  of  soda,  which  ir  a  foam- 
ing material.  It  is  possible  to  convert  an 
i'^cruFtiT  v,'"<e'  i'ti  a  f^^miig  water,  and 
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it  is  this  foaming  water  that  in  a  great  many 
cases  is  as  destructive  to  engines  as  the  ia- 
crusting  water. 

H.  H.  Vaughan  (Canadian  Pacific):  We 
have  had  lately  success  with  arches  against 
the  sheet  to  keep  cold  air  from  passing  across 
the  flue  sheet,  but  the  arch  became  stopped 
up  with  cinders  on  the  top.  To  overcome  that 
we  ran  the  face  brick  close  against  the  sheet 
for  about  a  foot,  then  left  an  opening  6  in., 
then  continued  the  arch.  That  gave  a  chance 
for  the  cinders  to  fall  out  and  yet  didn't 
leave  opening  enough  for  much  cold  air. 

J.  F.  Walsh  (C.  &  0.) :  We  are  having  two 
Pacific  type  engines  built  with  flues  19  ft.  >■ 
in.  long,  and  bowed  up  an  amount  equal  to 
their  diameter  to  allow  for  expansion  and 
contraction. 

H.  T.  Herr  (N.  &  W.) :  With  engines  of 
similar  capacity,  the  wide  fire-box  engine  has 
less  flre-box  heating  surface  than  the  narrow 
fire-box  engine,  which  requires  a  higher  duty 
of  the  flue  heating  surface  in  the  wide  fire- 
box than  in  the  narrow.  This  results  in  a 
greater  tendency  to  cause  fluctuation  of  tem- 
perature in  the  wide  fire-box  than  in  the  nar- 
row. 
Limit  of  width  of  soft  coal  burning  fire-bures 

with    reference    to    high    evaporative    effi- 
ciency. 

Lawford  H.  Fry  (Baldwin  Locomotive 
Works) :  The  wide  fire-box  for  soft  coal  is  a 
necessary  result  of  the  modern  demand  for 
large  locomotives.  The  reason,  of  course,  for 
widening  the  fire-box  is  to  obtain  sufficient 
grate  area  without  increasing  the  length  be- 
yond the  point  at  which  the  grate  can  be  easi- 
ly fired.  There  are  two  extremes  which  have 
to  be  avoided  in  designing  a  flre-box.  If  the 
combustion  is  too  rapid,  the  draft  carries  a 
large  proportion  of  fuel  through  the  flues 
and  the  engine  gives  a  low  economy.  On  the 
other  hand,  if  the  grate  is  made  too  wide,  the 
fire  will  be  too  light  and  excess  air  is  car- 
ried through.  The  evil  of  this  excess  air  has 
been  forcibly  brought  to  our  attention.  We 
have  found  that  some  locomotives  when  tak- 
ing a  13-car  train  would  burn  85  lbs.  of  coal 
per  sq.  ft.  of  grate,  and  would  evaporate  7 
lbs.  of  water  per  lb.  of  coal.  When  they 
were  working  with  a  lO-car  train,  the  com- 
bustion was  cut  down  to  75  lbs.  of  coal  per 
F,q.  ft.  of  grate  and  the  evaporation  was  cut 
down  to  6  lbs.  of  water  per  lb.  of  coal;  the 
difference  being  due  to  the  excess  air  which 
was  carried  through  the  fire. 

If  we  take  ordinary  soft  coal,  burning  at 
120  lbs.  per  sq.  ft.  of  grate  per  hour,  and  ad- 
mit suflScient  air  to  produce  20  lbs.  of  gas  per 
lb.  of  coal,  the  fire-box  temperature  will  be 
about  1,800  degs.  and  the  loss  in  the  smoke- 
box  about  23  per  cent,  of  the  total  heat  pro- 
duced at  the  grate.  If,  now,  the  rate  of  com- 
bustion Be  decreased  to  100  lbs.  of  coal  per 
hour,  the  air  supply  being  increased  to  give 
30  lbs.  of  gas  for  each  lb.  of  coal,  the  fire  tem- 
perature will  drop  to  about  1,260  degs.,  and 
the  loss  in  the  smoke-box  will  be  increased 
to  35  per  cent.  In  the  first  case  a  pound  of 
coal  evaporates  7.4  lbs.  of  water,  while  in 
the  second  case  it  would  only  evaporate  6.3 
lbs.  of  water.  This  reduction  in  efficiency  is 
due  to  the  greater  volume  of  the  gases  from 
the  fire,  which  carry  away  a  greater  amount 
of  heat.  There  is  also  a  loss  by  reason  of 
the  lower  fire-box  temperature,  as  the  ab- 
sorption of  heat  is  less  rapid  from  the  low 
temperature  gases  than  the  high  temperature 
gases. 

Of  course,  it  may  be  argued  that  the  fire- 
box could  be  made  wide  and  the  draft  ad- 
justed so -as  to  give  the  proper  amount  of  air, 
but  it  must  be  borne  in  mind  that  the  locomo- 
tive is  not  always  working  at  its  maximum 
efficiency.  We  may  design  the  draft  to  give 
an  economical  rate  of  combustion  at  the  max- 
imum efficiency,  and  then  when  the  locomo- 
tive is  light-loaded  the  fire  will  be  so  light 
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that  the  draft  will  take  through  an  excess  of 
air.  It  is  desirable  to  have  the  inside  sheets 
ot  the  fire-box  vertical,  so  that  the  steam 
which  is  generated  rises  in  a  narrow  sheet, 
up  past  the  fire-box  sheets,  and  does  not  mix 
in  with  the  steam  in  the  water  space.  If  the 
sheets  slope  inward  the  steam  rising  verti- 
cally from  these  sheets  mixes  in  with  the 
water  and  interferes  with  the  circulation. 

DRIVING    AND   TRUCK    AXLES    AND    FOBGISCS. 

(See  Railroad  Oazette.  July  1,  p.  114.) 
This  report  was  read  by  Mr.  L.  R.  Pomeroy 
(General  Electric  Company).  He  called  at- 
tention to  a  special  drill  used  by  J.  F.  Kin- 
caid  (American  Locomotive  Co.),  for  remov- 
ing test  specimens  from  axles.  Mr.  Kincaid 
showed  the  drill  and  a  test  specimen,  and 
said  that  a  specimen  could  be  got  in  20  to 
40  minutes  from  hard  steel  and  in  20  min- 
utes from  soft  steel.  Mr.  H.  A.  Gillls  (Amer- 
ican Locomotive  Company),  thought  some 
means  should  be  provided  for  determining 
"piping."  Annealing  of  axles  should  also  be 
required. 

The  committee  was  continued  and  the  sub- 
ject held  open  until  after  the  meeting  of  the 
International.  Railway  Congress  next  spring. 

BOILER    DESIGN. 

(See  Railroad  Oazette.  July  1,  p.  109.) 
After  some  discussion  of  the  report  a  reso- 
lution was  passed  authorizing  the  executive 
committee  to  raise  a  fund  not  exceeding 
$5,000  to  be  used  under  the  direction  of  a 
special  committee  for  conducting  experi- 
ments concerning  important  features  of 
boiler  design. 

TECHNICAL    SCHOOL    GRADUATES. 

(Paper  elseswTiere  in  this  issue.) 
H.  A.  Gillis  (American  Locomotive  Com- 
pany) :  We  have  a  tendency  to  forget  that 
most  young  men  who  have  gone  to  technical 
schools  not  only  have  the  theoretical  train- 
ing, but  they  also  have  a  considerable  prac- 
tical training,  and  that  they  are  sometimes 
quite  as  expert  as  the  older  mechanics  who 
have  learned  their  trade  in  the  shop.  Every 
apprentice  ought  to  be  given  credit  for  know- 
ing something  before  he  starts  into  the  shop, 
and  he  ought  not  to  be  rated  down  at  any 
such  rate  as  10  cents  an  hour.  Every  fellow 
that  comes  out  of  a  technical  school  is  not 
going  to  make  a  foreman.  He  may  not  have 
the  slightest  conception  of  how  to  handle 
men.  Yet  such  a  fellow  may  have  splendid 
abilities  along  some  otiier  line.  He  may 
make  a  fine  engineer  of  tests. 

R.  H.  Soule:  The  technical  graduate  has 
been  to  the  technical  school  perhaps  four 
years,  and  he  has  done  sufficient  while  there 
to  ground  himself  in  the  fundamentals  of 
engineering,  and  when  he  graduates  and 
chooses  railroading  as  his  specialty,  his  edu- 
cation should  continue  for  a  while  longer  on 
that  same  general  line.  If  he  chooses  the 
motive  power  department  he  should  get  an 
all-round  knowledge  in  that  department,  and 
therefore  the  method  which  is  usually  in 
vogue  is  really  preferable  to  the  one  sug- 
gested. It  is  surprising  that  the  railroads 
have  got  as  many  technical  graduates  as 
they  have,  because  as  a  general  thing  they 
put  them  down  among  the  ordinary  appren- 
tices, and  at  the  same  wages. 

W.  Mcintosh  (C.  of  N.  J.):  We  should 
give  the  technical  graduate  credit  for  the 
practical  training  acquired  at  college,  some 
of  them  gathering  what  is  equal  to  an  ordi- 
nary apprenticeship  during  that  time,  com- 
ing out  practically  equipped  to  go  into  the 
shop  and  give  as  good  a  return  as  many 
mechanics.  I  take  no  stock  in  the  system- 
atic training  of  the  technical  graduate,  that 
is,  placing  him  in  a  shop  and  letting  him  go 
through  a  certain  course.     I  do  not  believe 


that  that  amounts  to  nearly  as  much  as  to 
turn  him  loose  in  the  shop  and  say,  "Here, 
we  will  give  you  an  opportunity  to  go  in 
there,  and  if  you  develop  ability  we  will  pay 
you  reasonable  wages  and  give  you  a  stand- 
ing in  the  line  of  promotion." 

TERMINALS   FOR   LOCOMOTIVES. 

(See  Railroad  Gazette,  July  1,  p.  115.) 
H.  H.  Vaughan  (Can.  Pac):  We  are  go- 
ing to  cover  a  20-stall  roundhouse  this  year 
to  see  if  it  will  not  improve  the  roundhouse 
conditions,  and  in  doing  that  we  are  taking 
an  old  20-stall  roundhouse  and  taking  the 
depth  of  the  truss  from  the  roundhouse  roof, 
which  will  give  us  6  ft.  of  light  all  round  the 
curvature  of  the  house,  and  put  a  high  roof 
in  the  center,  which  costs  about  $700  a  stall, 
so  that  the  cost  is  not  serious  in  comparison 
with  the  advantages.  We  can  keep  it  fairly 
ventilated. 


Third    Day's   Proceedings. 

latPKOVEU   TOOL   STEELS. 

(Paper  elsewhere  in  this  issue.) 

P.  F.  Gaines  (Lehigh  Valley) :  In  my  ex- 
perience few,  if  any,  machines  built  pre- 
viously to  the  last  three  or  four  years  are 
capable  of  giving  maximum  output.  If  you 
attempt  to  drive  the  machines  to  the  capac- 
ity of  the  steel,  the  gears  break,  the  spin- 
dles break,  the  bearings  run  hot,  etc.  Up 
to  capacity  of  the  machine,  high  speed  tool 
steel  has  made  a  radical  change  in  all  shop 
methods  of  machining. 

W.  O.  Thompson  (N.  Y.  C.) :  I  have  been 
using  high  speed  steel  for  both  finishing  and 
roughing,  and  it  is  as  good  on  the  finishing 
cut  as  it  is  on  the  roughing  cut. 

M.  K.  Barnum:  A  good  grade  of  steel  of 
a  lower  value  in  price  than  the  alloy  steel 
will  answer  all  the  requirements  for  finish- 
ing. 

C.  A.  Seley  (C,  R.  I.  &  P.):  It  does  not 
seem  to  pay  to  use  expensive  steel  in  cases 
where  the  cheaper  steel  would  do  the  work. 
Undoubtedly,  when  tools  are  worn  in  size, 
but  still  retain  the  properties  which  will 
permit  of  their  high  speed  use,  there  are  a 
number  of  special  holders  on  the  market 
which  will  enable  us  to  use  a  piece  of  steel 
down  to  a  very  small  point. 

Wm.  Mcintosh  (C.  of  N.  J.):  We  are 
not  giving  the  necessary  attention  to  tool 
holders.  In  ether  words,  we  are  using  full 
blocks  of  steel  when  with  a  special  tool- 
holder  we  could  reduce  the  size  very  much. 
In  that  manner  we  could  carry  a  liberal 
supply  of  finished  tools  on  hand,  and 
minimize  the  amount  of  time  lost  in  travel- 
ing back  and  forth  to  the  grindstone. 

PAINTING  LOCOMOTIVES. 

{Report  elseivhere  in  this  issue.) 
Mr.  A.  P.  Dane  (B.  &  M.)  in  opening  the 
discussion  called  attention  to  an  error  in 
the  report  and  asked  that  the  phrase  "the 
material-saving  paint  sprayer"  be  struck  out. 
The  report  was  accepted  by  the  associa- 
tion. 

AUTOMATIC    STOKERS. 

(See  Railroad  Gazette,  July  1,  p.  109.) 
F.  Walsh  (C.  &  O.):  On  account  of  the 
limited  number  of  these  devices  on  the  mar- 
ket, we  have  had  to  confine  ourselves  to  the 
one  stoker.  In  our  experience  with  the 
stoker,  we  find  that  it  reduces  repairs  to 
flues.  We  have  run  a  22  in.x28  in.  consolida- 
tion engine  for  three  weeks  without  making 
any  repairs  to  the  flues.  We  have  had  the 
stoker  on  some  large  passenger  engines,  and 
the  engine  will  go  from  one  end  of  a  long 
division  to  the  other  with  practically  no  va- 
riation in  the  steam  pressure.  The  service 
in  which  we  find  the  stoker  most  valuable 
is  on  the  long  fire-box  engine  running  over 


a  long  division,  pulling  from  2,500  to  3,500> 
tons  of  freight,  where  the  fire-box  door  would 
be  opened  two-thirds  of  the  time.  We  have 
given  you  the  capacity  of  the  stoker  as  it 
would  ordinarily  be  fired;  but  it  can  be 
increased  almost  double  by  throwing  the 
coal,  instead  of  depending  upon  the  screw. 

P.  H.  Peck  (C.  &  W.  I.) :  Our  engines  are 
getting  bigger  every  day,  burning  more  coal, 
but  the  men  are  not  any  bigger  than  they 
were  20  years  ago.  We  have  got  to  come  to 
some  mechanical  stoker  in  the  near  future. 

Prof.  W.  F.  M.  Goss:  We  should  not  ex- 
pect to  get  any  large  increase  in  efficiency 
from  the  application  of  a  stoker  to  a  loco- 
motive, because  history  shows  us  that  we 
have  not  obtained  any  large  increase  in  effi- 
ciency by  the  application  of  stokers  to  sta- 
tionary plants.  There  are  certain  conditions 
which  have  to  be  met  in  stationary  service 
where  stokers  are  used  that  are  not  found 
in  locomotive  service,  and  which  will  make 
difficult  the  application  of  those  types  of 
stokers  or  automatic  furnaces  which  are 
used  in  stationary  service.  ^  Thus,  with  a 
chain  grate,  or  with  other  forms  of  stokers 
used  in  stationary  boilers,  it  is  essential 
that  there  be  no  very  sudden  changes  of 
load  upon  the  boiler.  It  takes  a  given  time 
for  the  furnace  to  respond  to  a  change  in 
condition,  and  of  course  the  locomotive 
stoker  must  respond  promptly  to  changes  in 
condition. 

The  stoker  described  is  more  an  automatic 
shoveler  than  a  stoker.  Instead  of  putting 
the  coal  into  the  furnace  a  scoopful  at  a  time, 
it  puts  the  coal  into  the  furnace  a  fraction 
of  a  pound  at  a  time,  and  it  spreads  it  per- 
fectly, and  because  it  goes  in  a  small  quan- 
tity at  a  time  and  is  well  distributed,  we  get 
freedom  from  smoke.  The  apparatus  is  the 
sort  which  we  must  look  to  for  success  in 
the  automatic  firing  of  locomotive  boilers. 

F.  F.  Gaines  (Lehigh  Valley)  :  You  can- 
not properly  cover  an  anthracite  fire  auto- 
matically. It  is  all  right  for  soft  coal,  or  in 
a  narrow  fire-box,  but,  with  a  wide  fire-box, 
combustion  is  constantly  changing  from  one 
portion  of  the  box  to  another. 

J.  F.  Walsh  (C.  &0.):  I  have  seen  the 
stoker  set  in  the  door  opening  of  a  room 
10  ft.xll  ft.  and  it  would  distribute  the  coal 
level  over  the  entire  surface  of  that  floor. 
There  is  no  question  as  to  the  stoker  being 
capable  of  distributing  the  coal  evenly. 

H.  T.  Herr  (N.  &  W.):  A  skilful  fire- 
man can  fire  just  as  well  as  a  stoker,  but 
he  cannot  endure  the  work  as  long  as  he 
could  if  he  had  the  stoker.  That  is  the 
important  feature  of  the  stoker. 

Max  Toltz  (Canadian  Pacific):  I  had  an 
opportunity  to  probably  make  the  first  test 
with  the  stoker  on  the  Great  Northern  in 
1902.  We  did  not  find  any  coal  economy. 
The  apparatus  was  installed  on  a  consoli- 
dation engine,  about  165,000  lbs.  on  driver, 
narrow  fire-box,  120  in.  long.  The  economy 
was  in  boiler  repairs.  The  engines  were 
running  on  our  bad  water  district,  in  North 
Dakota.  We  did  not  have  as  many  leaky 
flues  and  the  roundhouse  work  was  reduced 
considerably.  The  main  object  of  putting  on 
the  stoker  at  that  time  was  to  save  the  hard 
work  the  fireman  had  to  do. 

locomoti\t:  frames. 
(See  Railroad  Gazette,  July  1,  p.  113.) 

Wm.  Mcintosh  (C.  of  N.  J.):  The  ordi- 
nary frame  has  too  many  bolts  in  it.  We 
should  eliminate  these  bolts,  if  possible,  and 
make  eacli  frame  as  nearly  as  possible  one 
homogeneous  mass.  In  1900  I  had  some 
frames  designed  for  a  Mogul  engine,  without 
any  joints  in  it.  They  have  run  with  entire 
satisfaction. 

David  Brown  (D.,  L.  &  W.) :  We  get 
more  breaks  on  the  bottom  braces  of  a  rod 
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frame  than  any  other  part  of  the  frame, 
and  we  generally  find  the  breaks  within  5  to 
7  in.  of  the  bottom  of  the  pedestal  leg.  You 
will  probably  find  them  spring  open  %  in., 
which  indicates  that  the  bottom  brace  was 
too  short. 

H.  H.  Vaughan  (Canadian  Pacific):  Con- 
siderable frame  movement  is  due  to  twisting, 
especially  on  rough  tracks.  The  bottom  jaw 
of  the  pedestal  moves  in  and  out  from  Vs  to 
3/ 16  in.  with  reference  to  the  top  of  the 
frames.  That  is  due  largely  to  the  side 
thrust  of  the  leading  wheel.  If  you  calcu- 
late the  amount  of  opening  at  the  bottom 
of  the  jaw  necessarj'  to  strain  the  material 
al'Ove  the  elastic  limit,  you  will  find  it  is  a 
little  under  1/10  in.  This  is  what  happens 
largely — the  men  are'  careless  in  han- 
dling the  engine,  and  with  water  in  the 
cylinder  it  is  an  easy  matter  to  stretch  the 
binder,  and  the  engine  goes  over  the  road 
with  that  amount  of  slack  in  the  binder  and 
cjiuses  stretcning  of  the  frame  over  the  top 
bar.  As  a  remedy  the  clip  binder  has  been 
applied,  and  none  of  the  engines  with  a  clip 
bindor  has  developed  that  trouble. 


E.   E.   Betts'  Car  Record  System. 


Mr.  E.  E.  Betts,  of  the  Chicago  &  North 
Western.  Chicago,  has  devised  a  simple 
scheme  for  saving  work  in  copying  car  num- 
bers into  books,  and  has  issued  a  pamphlet 
describing  his  plan.  This  pamphlet  is  copy- 
righted and  application  has  been  made  for  a 
patent  on  the  plan.  The  most  novel  feature 
of  Mr.  Betts'  arrangement  is  the  form  of 
blank  provided  for  the  freight  conductor's 
trip  report  and  for  the  interchange  report. 

Initial 


Point  of  Sliip- 
ment 


Final  Destination 


Ctir  Mileage 
Wei^t  of  Car  and 
Contents  in  Tons 


Fig.  1 — One  Square  of  Conductor's  Report. 


Point  of  Ship- 
ment 


Final  Destination 
Contents 


Fig.  2 — One  Square  of  Interchange  Report. 

The  conductor's  report  is  a  sheet  9  in.  wide  x 
1.5  in.  long,  made  up  of  28  squares,  each  2% 
in.  wide  x  1%  in.  high.  This  report  serves 
for  28  cars,  each  square  containing  the  data 
for  the  record  of  one  car.  The  conductor 
makes  two  copies  of  this  report,  by  the  use 
of  a  carbon  sheet,  and  the  original,  being 
perforated,  is  torn  up  into  squares.  One 
square  of  such  a  report  is  shown  in  Fig.  1. 
The  blank  has  four  columns,  with  seven 
squares  in  a  column.  The  heading  of  the 
blank  shows  the  usual  data — date,  hours, 
termini,  mileage,  overtime,  etc. 

The  interchange  report  is  in  similar  form, 
one  square  of  this  being  shown  in  Fig.  2. 
Fig.  .3  shows  a  complete  sheet  of  the  junction. 


As  every  one  interested  in  car  accounting 
knows,  there  is  troublesome  and  costly  "lost 
motion"  in  the  car-record  office  in  conse- 
quence of  the  great  amount  of  time  occupied 
in  flopping  the  leaves  of  a  large  book  to  find 
the  proper  page  on  which  to  enter  a  given 
car-number;  and  the  separating  of  each  rec- 
ord, by  putting  it  on  a  card  by  itself,  so  as 
to  enable  the  perfect  sorting  of  the  numbers 
in  proper  order,  provides  the  rational  rem- 
edy for  this  "lost  motion."     Mr.   Betts  sets 


half  as  many  on  a  foreign  record.  In  order 
to  make  these  entries  each  clerk  must  look 
over,  say,  1,000  wheel  reports,  300  inter- 
change reports  and  200  junction  reports, 
1,500  in  all,  taking  therefrom  an  average 
of  two  cars  per  report.  After  locating  his 
car  on  the  report  he  must  then  turn  to  the 
Iioper  place  in  his  book  and  make  the  en- 
try. It  is  no  small  problem  to  keep  these 
1,500  reports  circulating  properly  so  that 
each  clerk  will  have  work  all  the  time.  Each 
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forth    the    advantages    of    his    plan    as    fol- 
lows: 

A  car  record  is  made  from  conductors' 
wheel  reports,  showing  cars  handled  in  their 
respective  trains,  agents'  interchange  re- 
ports, showing  cars  received  from  and  de- 
livered to  connecting  lines,  and  junction  re- 
ports, received  from  railroads,  showing  the 
delivery  of  a  car  to  any  line,  except  the 
owner  road.  On  a  railroad  owning  50,000 
cars,  and  having  15,000  foreign  cars  on  the 
line,  there  would  be  about  30,000  records  to 
enter  daily.  Each  clerk  is  assigned  about 
3,000  home  cars  and  1,200  foreign  cars,  and 
will  make  between  1,200  and  1.500  entries 
on   a   local  or  home  record  and  about  one- 


(Icrk  must  rest  his  eye  on  each  car  number 
on  each  report,  or  30.000  car  numbers  daily, 
which  consumes  a  great  deal  of  time;  and 
a/ler  locating  his  car  additional  time  is  con- 
turned  in  turning  to  the  proper  place  in  the 
book  where  the  entry  is  to  be  made,  so  tl.at 
the  time  con.suined  in  actually  writing  the 
record  in  the  ijook  is  a  small  per  cent,  of 
the  total  time  consumed  in  the  entire  trins- 
action.  To  do  away  with  this  lost  motioa 
and  permit  the  record  clerk  to  devote  his 
entire  time  to  the  actual  writing  of  the 
'pcord  in  the  book,  this  system  has  been 
devised. 

As  soon  as  the  squares  are  received  in  the 
cai-  accounting  ofl^ce  they  are  deposited   in 
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a  box  4x4x4.  A  boy  then  separates  the  home 
records  from  the  foreign  and  private  line 
records,  for  which  two  boxes.  3x3x3,  are  pro- 
vided. These  boxes  to  be  lettered  "Home 
Record"  and  "Foreign  and  Private  Line  Rec- 
ords." The  home  records  will  then  be  sep- 
arated by  the  two  ending  numbers.  100  boxes 
being  provided  for  this  purpose,  lettered, 
"00,"  "01,"  "02,"  "03,"  "04,"  and  so  on,  up 
to  and  including  "99."  The  foreign  records 
will  be  separated  in  accordance  with  ini- 
tials, boxes  being  provided  for  each  road 
or  private  car  line.  After  these  separations 
are  made  the  records  are  then  ready  for  dis- 
tribution to  the  clerks  in  accrdance  with 
work  assigned.  Duplicate  boxes  are  provid- 
ed for  clerks  lettered  as  above,  in  accord- 
ance with  the  assignment  of  work. 

The  leaves  of  the  local  record  book  are  23 
in.  long  X  24  in.  wide,  2  rows  of  car  numbei-s 
and  days  of  the  month  on  each  page,  75  car 
numbers  in  each  row,  150  to  the  page,  and 
300  numbers  in  sight  all  the  time,  without 
turning  a  leaf.  The  book  is  arranged  so 
that  all  of  the  cars  with  the  same  ending 
number  are  placed  consecutively.  Take,  for 
instance,  cars  ending  with  "00."  Car  100 
comes  first,  followed  by  200,  300,  400,  500, 
600."  and  so  on,  to  include  all  cars  in  the 
equipment  ending  with  "00."  Then  follow 
with  cars  ending  with  "02.-'  "04,"  etc..  if  the 
equipment  is  separated  into  odd  and  even 
numbers.  On  a  road  with  30,000  box  cars, 
even  numbers,  there  would  be  300  cars  with 
numbers  ending  with  "00."  There  would  be 
300  car  numbers  in  the  record  book  visible 
at  all  times,  so  that,  when  the  record  clerk 
gets  his  work  it  can  be  entered  without  any 
turning  of  pages  at  all. 

The  foreign  records  are  distributed  to 
clerks  in  accordance  with  the  accounts  as- 
signed them,  each  clerk  having  a  separate 
box  for  each  account.  It  is  not  necessary 
to  separate  these  records  according  to  any 
numbers,  as  very  often  the  ending  numbers 
appear  on  one  or  two  pages. 

Under  this  system  a  local  record  clerk  can 
care  for  10,000  cars,  and  a  foreign  re?ord 
clerk  for  5.000  as  easily  as  2,500  and  1.200. 
respectively,  under  the  present  system. 
There  is,  therefore,  a  saving  of  over  70  per 
cent,  clerk  hire  over  the  present  method. 

There  is  no  additional  work  entailed  upon 
conductors  in  making  up  the  wheel  report 
with  the  exception  of  writing  the  date  on 
each  square,  and  for  this  a  rubber  dating 
stamp  should  be  provided,  with  conductor's 
name  on  it. 

The  plan  will  save  considerable  office 
space,  -which  often  is  valuable. 

The  only  offset  against  the  saving  made 
is  the  cost  of  extra  stationery  used,  and 
the  wages  of  the  boys  to  distribute  the  rec- 
ords. This  will  vary  according  to  the  size 
of  a  road;  but  on  a  basis  of  65,000  cars,  home 
and  foreign,  a  net  saving  of  at  least  $10,000 
per   annum   can  be  effected. 

On  several  large  railroads  the  records 
after  receipt  in  Car  Accountant's  office  are 
now  being  transcribed,  in  order  that  the 
work  may  be  distributed  direct  to  the  clerks. 
This  is  expensive,  and  productive  of  error. 
By  using  the  original  reports  this  expense 
and  liability  to  error  are  avoided. 


The   Tintometer. 


The  tintometer,  devised  by  J.  W.  Lovibond, 
of  Salisbury,  England,  is  an  instrument  by 
means  of  which  the  color  of  any  object, 
liquid  or  solid,  opaque,  translucent  or  trans- 
parent, can  be  measured  and  analyzed  in 
such  a  way  as  to  permit  the  keeping  of  a 
simple  and  easily  understood  record;  and 
for  facilitating  the  establishment  of  color 
standards  and  promoting  adherence  to  them. 
The  enumeration  below  of  the  uses  to  which 


this  instrument  is  put,  will  suggest  various 
departments  of  work  in  which  it  could  profit- 
ably be  used  on  a  railroad;  but  it  is  de- 
scribed here  more  particularly  because  it 
is  adapted  to  testing  the  colors  of  signal 
glasses.  A  signal  engineer  having  called  our 
attention  to  the  frequency  with  which  col- 
ored glasses  offered  are  found  to  vary  in 
tint  from  the  glasses  of  the  same  color  al- 
ready in  use  or  bought  from  other  makers, 
it  seemed  proper  to  call  attention  to  this 
simple  means  of  establishing  standards  and 
of  enforcing  conformity  to  them  after  they 
are  established. 

The  construction  of  the  tintometer  is 
shown  in  the  illustration.  The  box  B  is  a 
rectangular  tube  black  on  the  inside  for  cut- 
ting off  side  lights.  The  tube  is  divided  in 
the  middle  lengthwise.  In  the  right-hand 
side  at  the  lower  end  is  placed  the  standard 
glass  J,  2  in.  X  %  in.,  and  in  the  left-hand 
side  the  object  to  be  tested.  The  ob- 
server looks  into  the  box  at  C  and  sees  the 
standard  glass  and  the  glass  to  be  tested 
side  by  side  and  readily  notes  any  difference 
that  may  exist;  and  by  successively  using 
standards  of  different  degrees  he  can  meas- 
ure such  difference.  The  illustration  shows 
in  the  left  side  a  square  glass  cup  for  hold- 
ing liquid,  as,  for  example,  impure  water, 
or  oil,  or  wine.  When  a  very  pale  liquid  is 
to  be  tested  the  instrument  is  provided  with 
a    glass    receptacle    made    very    long,    so   as 


copper  ores;  by  oil  refiners  and  soap 
makers;  by  chemists  for  measuring  the  tur- 
bidity of  waters;  by  bakers  for  ascertaining 
the  color  value  of  dough;  and  for  many  other 
uses.  In  testing  color-blind  persons  it  af- 
fords an  accurate  means  of  finding  and  re- 
cording the  degree  of  color  perception  and 
of  measuring  the  difference  of  color  vision 
between  two  eyes. 

The  tintometer  is  sold  in  America  by 
Eimer  &  Amend,  of  207  Third  avenue,  New 
York  City,  and  costs  from  $21  upward.  Stan- 
dard glasses  cost  72  cents  each. 


to  enable  the  observer  to  see  through  a  large 
mass  of  the  liquid.  Where  necessary,  a  re- 
flector is  placed  in  front  of  the  lower  end 
of  the  box.  The  manufacturers  of  the  tin- 
tometer make  a  series  of  standard  glasses  in 
which  the  colors  are  accurately  graded  from 
.006  to  20  units.  These  glasses  are  of  three 
colors,  red,  yellow  and  blue.  To  make 
orange,  red  and  yellow  are  used  together: 
to  make  green,  yellow  and  blue  are  used  to- 
gether, and  to  make  violet,  blue  and  red 
are  used.  The  standard  white  is  pure  pre- 
cipitated limed  sulphate,  pressed  to  an  even 
surface.  Each  of  the  three  colors  of  a  given 
number  has  the  same  color  value  as  either 
of  the  other  colors  of  the  same  number.  For 
example,  five  units  of  orange  are  made  by 
taking  five  units  of  red  and  five  of  yellow, 
and  looking  through  both  together.  By  tak- 
ing equal  units  of  all  three  colors  the  light 
will  be  entirely  absorbed  and  the  result  will 
be  black.  There  are  155  gradations  for  each 
color,  so  that  there  are  465  different  glasses; 
but  for  ordinary  uses  only  a  small  portion 
of  these  are  needed.  A  glass  with  .006  units 
is  so  pale  that  the  color  is  barely  recogniz- 
able. Experience  with  these  glasses  has 
shown  results  corresponding  to  those  found 
by  Aubert,  who  found  that  a  normal  eye 
would  detect  an  admixture  of  one  part  of 
white  light  in  360  parts  of  color. 

The  tintometer  is  used  by  dyers  of  silk, 
wool  and  cotton;  by  painters;  by  makers 
of  dyes,  yarns,  and  cloth;  paper  makers  and 
stainers;  by  steel  makers  for  measuring  the 
color  of  metals,  both  cold  and  when  melted, 
,  and  for  estimating  the  percentage  of  car- 
bon in  steel:  also  for  estimating  the  per- 
centage of  sulphur  in  steel  and  iron  and  in 


Performance    of   Automatic   Signals    Under 
Unfavorable    Conditions.* 

BY   H.   S.   BALLIET. 


v. B.\TTER1ES    (COXTIXUED.  ) 

The  storage  cells  in  most  general  use  for 
signals  belong  to  the  class  known  as  "lead 
accumulators."  In  these  cells,  strips  or  plates 
of  lead  separated  by  strips  of  rubber  or  suit- 
able insulating  material  are  placed  in  an 
electrolyte  consisting  of  sulphuric  acid  di- 
luted to  about  1.17  specific  gravity,  which 
density  corresponds  to  about  23  per  cent,  of 
acid  in  the  liquid.  When  charging  an  accu- 
mulator, the  passage  of  current  through  the 
cells  causes  the  accumulation  of  sulphuric 
acid,  which  in  turn  produces  a  phenomenon 
known  as  gassing  or  boiling,  which  is  an  in- 
dication that  the  cells  are  about  charged.  In 
addition  to  noting  this  gassing  point,  it  is 
well  to  observe  the  color  of  the  plates,  which 
should  be  a  deep  velvety  brown  for  the  posi- 
tive and  a  slaty  gray  for  the  negative.  This 
condition  also  is  a  sign  that  they  are  prop- 
erly charged.  Not  infrequently  there  is  pres- 
ent an  insoluble  sulphate  which  forms  on 
the  edges  of  the  plates;  it  resembles  a  white 
coating  or  glaze.  This  condition  should  be 
avoided  and  if  it  occurs  should  be  treated  by 
prolonged  overcharging  and  discharging  to 
about  1.8  volts  per  cell. 

It  will  be  noticed  as  the  charge  continues 
that  the  density  of  the  electrolyte  increases; 
it  should  in  all  cases  gradually  rise  from  the 
normal  (1.17  specific  gravity)  to  about  1.21 
specific  gravity,  indicating  the  presence  of 
about  28  per  cent,  sulphuric  acid  when  the 
charge  is  completed. 

The  e.m.f.  of  the  various  cells  which  have 
been  mentioned  is  approximately  as  follows: 
Gravity,  1  volt;  potassium  hydrate  cells,  .7 
volt,  and  sodium  cells,  .7  volt  while  that  of 
the  accummulator  is  approximately  2  volts. 
It  is  2.05  when  slightly  discharged  and  grad- 
ually falls  to  1.90  volts  when  nearly  dis- 
charged. 

The  acid  must  be  diluted  with  pure  dis- 
tilled water  and  the  acid  itself  be  made  from 
sulphur;  not  from  pyrites,  as  is  frequently 
done.  In  the  maiiltenance  of  these  cells, 
great  care  should  be  exercised  that  the  acid 
is  properly  diluted  and  that  it  is  free  from 
impurities  such  as  copper,  iron,  arsenic  and 
nitric  and  hydrochloric  acids,  otherwise  the 
plates  are  apt  to  be  injured. 

The  experience  of  the  past  winter  has  re- 
futed many  claims  which  have  been  advanced 
to  discourage  the  general  adoption  of  accu- 
mulators for  signal  purposes.  It  has  been 
stated  that  these  cells  should  be  placed  in 
7-ft.  wells,  like  the  gravity  battery,  on  ac- 
count of  their  liability  to  congeal.  Readings 
taken  at  various  times  and  in  w^idely  differ- 
ent localities  indicate  that  the  drop  in  55 
cells  was  less  than  one  volt  for  the  lH'  volts 
represented,  i.  e.,  the  nest  measured  110  volts 
before  the  cold  wave  set  in  and  during  its 
progress;  the  decline  due  to  the  cold  was 
about  one  volt,  apparently.  -These  records 
come  from  points  where  the  discharge  rate 

*I'i-pvioiis  artirles  on  pnpcs  1:{T.  2-iJ.  "JST  and 
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averages  5  amperes  for  4  seconds.  A  number 
of  these  readings  were  taken  with  the  ther- 
mometer registering  20  deg.  F.  below  zero.  A 
few  cases  are  on  record  where  accumulators 
are  used  to  deliver  approximately  .5  ampere 
continually;  these  are  protected  with  noth- 
ing but  a  1-in.  hemlock  partition,  and  the 
temperature  is  known  to  have  been  10  deg.  F. 
below  zero  for  four  days,  with  no  apparent 
reduction  in  e.m.f.  From  these  records,  it 
seems  justifiable  to  use  these  cells  within 
shelters  like  numbered  5  in  my  last 
article.  If  this  conclusion  is  correct, 
it  indicates  the  possibility  of  great  im- 
provement in  the  operation  of  electric  sig- 
nals during  severe  winter' weather,  owing  to 
the  higher  voltage  available. 

It  has  been  the  general  belief  that  accu- 
mulators should  be  kept  in  cool  places,  but 
experiments  carried  through  two  years  show 
that  no  ill  effect  results  from  exposing  them 
directly  to  the  rays  of  the  sun.  A  curious 
result  of  the  change  in  capacity  by  the  appli- 
cation of  heat  is  that  by  this  means  we  can 
apparently  get  more  current  out  of  a  cell 
than  is  put  in. 

A  well  known  storage  battery  authority  re- 
ports as  follows:  "A  cell  was  charged  at  14 
deg.  C.  with  61.9  ampere  hours  at  a  rate  of 
.109  amperes  per  square  inch.  The  cell  de- 
livered on  discharge  after  being  heated  to  45 
deg.  C.  96  ampere  hours.  Charged  at  a  rate 
of  .0685  amperes  per  square  inch  and  temper- 
ature of  14  deg.  C,  76  ampere  hours  were  put 
into  the  cell  and  it  discharged  108.3  ampere 
hours  on  being  heated  to  45  deg.  C." 

To  apply  charging  current  to  a  number  of 
sets  of  accumulators  through  line  wires  a 
central  station  is  necessary;  or  the  current 
can  be  purchased  from  some  convenient 
power  company.  It  is  not  always  economical 
to  establish  a  central  station,  especially 
when  current  can  be  bought  at  four  cents  or 
less  per  kilowatt  hour  and  the  service  is 
available  under  all  circumstances.  When  a 
system  of  signals  extends  through  many 
towns  and  power  of  suitable  potential  is 
available,  it  is  better  to  charge  in  small  sec- 
tions, as  the  use  of  a  number  of  different 
sources  reduces  to  a  minimum  the  danger  of 
interruption. 

There  are  in  service  at  this  time  three  dis- 
tinct methods  for  operating  automatic  block 
signals  when  accumulators  are  used:  (1) 
Power-charged  cells  by  line  wire,  (2)  power- 
charged  cells  (portable),  (3)  by  employing 
primary  cells.  When  power  lines  are  in- 
stalled tTie  wires  used  in  transmitting  the 
charging  current  to  the  various  sets  of  bat- 
teries are  placed  on  the  poles  carrying  the 
telegraph  and  telephone  wires,  the  cost  of  a 
separate  pole  line  being  thus  avoided.  These 
line  wires  are  generally  .165  inch  in  diam- 
eter, being  hard  drawn  copper  with  either 
double  or  triple  braid  weatherproof  insula- 
tion and  each  wire  weighing  between  520  and 
600  lbs.  per  mile.  In  case  of  sleet  or  high 
wind  storms,  these  wires  are  subjected  to 
many  chances  of  interruption  and  unless  the 
system  is  designed  to  work  in  spite  of  occa- 
sional breakdowns  of  the  pole  line,  there  is 
likely  to  be  unnecessary  detention  to  trains 
owing  to  the  accumulators  becoming  exhaust- 
ed. Cases  are  on  record  where  pole  lines 
have  been  washed  away  by  floods  so  that 
they  could  not  be  restored  for  a  week.  In 
cases  like  this,  it  may  become  neressary  to 
put  in  primary  cells  temporarily.  Such  a 
condition  has  repeated  itself  in  certain  sec- 
tions of  the  country  for  two  seasons,  and 
without  the  aid  of  primary  cells  the  auto- 
matic block  signals  would  have  been  out  of 
order  at  least  12  hours  after  traffic  was  re- 
sumed ;  but  by  the  use  of  primary  cells  trains 
were  run  by  the  signals  Ctrack-circuit)  while 
there  was  still  one  or  two  feet  of  water  cov- 
ering the  track. 


According  to  the  report  of  a  committee  of 
the  Railway  Signal  Association,  power  lines 
are  only  applicable  where  three,  four  or  more 
parallel  tracks  are  signaled,  the  blocks  being 
approximately  one  mile  in  length.  Figures 
quoted  by  this  committee  and  data  supplied 
by  those  operating  such  a  system  show  great 
economy  as  compared  with  a  primary  cell 
installation.  As  a  rule,  on  a  four  track  road 
six  cells  (approximately  12  volts)  in  series 
are  installed,  thus  making  it  possible  to  oper- 
ate four  signals  from  one  battery  if  neces- 
sary. Also  at  terminal  stations  or  yards 
and  in  special  outlying  cases  where  many 
signals  are  required  in  order  to  move  a 
large  number  of  trains  close  together,  the 
total  number  of  cells  to  operate  them  can  be 
reduced,  thereby  effecting  a  saving  as  com- 
pared with  primary  cells.  Where  conditions 
are  favorable,  accumulators  are  used  for 
track  circuits.  Where  conditions  warrant 
the  use  of  power  line  and  accumulators  the 
decrease  In  the  labor  charge  is  very  per- 
ceptible. 

When  portable  accumulators  are  used,  it 
is  customary  to  install  four  cells  (approxi- 
mately 8  volts)  at  each  signal.  These  cells 
should  be  of  sufficient  capacity  to  furnish 
current  for  at  least  one  month.  At  the  ex- 
piration of  this  period,  the  cells  are  removed 
and  taken  to  a  designated  central  station 
where  they  are  charged.  If  signals  are  IV^ 
miles  apart  and  only  one  or  two  tracks  are 
signaled,  the  portable  accumulator  system  is 
preferable. 

Under  such  a  system  all  cells  can  have  a 
regular  inspection  and  the  life  of  the  plates 
can  be  much  extended  by  having  expert  at- 
tention. The  rapid  increase  of  the  "all-elec- 
tric" power-operated  interlocking  plants  has 
made  •  portable  batteries  popular  because 
there  is  no  need  of  installing  special  central 
stations.  These  all-electric  plants  are  being 
rapidly  introduced  at  isolated  places  on  many 
railroads,  so  that  the  question  of  distribut- 
ing cells  every  30  days  becomes  an  easy  prob- 
lem. By  supplying  a  full  set  of  55  or  56 
cells  of  accumulators,  they  can  be  charged  in 
multiple  with  the  regular  quota  of  cells  used 
for  the  interlocking  plant,  with  no  additional 
expense  for  fuel  or  attendance.  These  cells 
are  always  available  for  renewal  of  those 
which  are  exhausted.  The  cost  of  transporta- 
tion of  the  cells  is  practically  nil,  when  a 
regular  routine  of  renewals  is  established. 
Work  trains  on  congested  parts  of  the  road 
and  tricycle  speeder  cars  on  less  busy  sec- 
tions can  be  used  for  this  purpose.  On  a  large 
road  the  maintenance  force  can  often  be  re- 
duced as  much  as  40  per  cent;  i.  e.,  a  road 
employing  a  signal  repairman  and  a  battery- 
man  for  every  15  miles  of  double  track  can 
reduce  the  force  in  almost  every  case  so  as 
to  require  only  one  batteryman  for  every  30 
miles.  Such  a  system  has  advantages  over 
the  line  wire  system  because  there  is  no  pole 
line  to  interrupt  the  regular  charging; 
neither  are  crossed  overhead  circuits  causing 
short  circuits  or  grounds.  In  case  of  serious 
floods  or  other  interruptions  it  is  probably 
less  annoying  and  there  is  less  delay  in  get- 
ting signals  in  working  orders. 

When  accumulators  are  charged  by  prim- 
ary cells,  it  is  customary  to  use  the  gravity 
cell,  four  being  required  for  each  accumula- 
tor. Such  records  as  are  available  indicate 
that  the  cost  of  maintenance  on  such  a  sys- 
tem is  less  than  with  primary  cells  used  di- 
rect and  more  than  by  either  the  portable  or 
the  line  wire  charging  systems. 

Objections  to  such  a  system  are  (1)  the 
fact  that  the  gravity  battery  needs  frequent 
renewing,  (2)  liability  of  broken  jars  in  the 
charging  battery  and  (3)  possibility  of  freez- 
ing of  the  charging  battery,  unless  extraordi- 
nary measures  are  taken,  as  mentioned  in 
the  beginning  of  this  article.     There  is  one 


advantage  gained  by  such  a  system  as  com- 
pared with  a  primary  cell  system,  and  that 
is  the  increased  amount  of  current  available 
at  all  times.  In  a  system  of  electric  sema- 
phore signals,  this  is  very  necessary  where 
weather  conditions  are  variable. 

The  question  is  frequently  asked  as  to  the 
advantage  of  having  the  battery  or  power 
localized  at  each  signal,  as  compared  with 
the  systems  using  a  common  source  of  cur- 
rent or  power.  The  subject  should  be  consid- 
ered in  two  distinct  parts:  First,  signals 
worked  by  battery;  second,  those  worked  by 
power.  When  battery  is  employed  and  the 
current  for  each  block  is  localized  (whether 
it  be  at  the  signal  it  operates  or  at  the  next 
signal  in  advance  with  the  signal-operating 
current  transmitted  by  line  wire)  the  delay 
to  trains  is  reduced  to  a  minimum,  because 
an  exhausted  battery,  a  broken  cell  or  a 
broken  line  wire  interrupts  but  one  signal. 
When  a  common  battery  is  used  for  several 
signals,  all  of  them  are  interrupted. 

When  air  is  used  a  broken  main  pipe  or  a 
shut-down  at  the.  pumping  station  affects  all 
the  signals  dependent  on  that  pump  or  that 
pipe.  When  compressed  air  in  reservoirs  or 
liquid  carbonic  or  dioxide  gas  is  used,  with 
a  supply  at  each  signal,  the  delay  or  inter- 
ruption is  limited  to  one  signal. 

High  winds  in  summer  and  sleet  or  snow 
in  winter  are  responsible  for  many  broken 
line  wires  and  not  a  few  detentions  to  trains 
are  charged  to  this  cause  under  the  battery 
system.  Floods  have  caused  the  stoppage  of 
many  trains  and  under  a  common  battery 
system  would  cause  no  end  of  complaint 
from  the  transportation  department,  whereas 
if  each  signal  has  its  own  battery,  the  fail- 
ures are  reduced  to  a  minimum  and  in  many 
cases  the  signals  are  in  perfect  working  or- 
der long  before  the  track  is  ready  for  service. 

During  the  past  winter  many  main  air 
pipes  were  pulled  apart  on  account  of  con- 
traction; and  not  a  few  cases  are  recorded 
where  many  miles"  of  signals  were  out  of  or- 
der for  hours  from  this  cause.  What  little 
damage  is  incurred  by  high  water  when  air 
or  gas  is  provided  in  cylinders  at  each  signal 
is  inconsiderable,  and  the  detention  to  trains 
is  even  less  than  in  the  battery  system. 


Master    Mechanics'    Reports. 


Last  week  we  printed  a  number  of  reports 
and  papers  presented  to  the  Master  Me- 
chanics' Association.  Others  will  be  found 
below: 

COAL    COJN'SUMPTION    OF    LOCOMOTIVES. 

One  of  the  most  thorough  and  comprehen- 
sive reports  presented  was  that  of  the  com- 
mittee appointed  to  consider  the  above  sub- 
ject. The  report  is  subdivided  under  four 
general  heads  as  follows: 

1.  Is  the  operation  of  large  engines  what 
it  should  be  from  a  standpoint  of  engineers 
and  firemen? 

2.  Are  the  present  tendencies  as  to  large 
grates  and  heating  surfaces  disadvantage- 
ous?    Are  the  proportions  correct? 

3.  Is  the  large  locomotive  giving  results 
in  operation  which  would  be  expected  from 
the  large  increase  in  capacity? 

4.  Is  the  operating  department  of  railroads 
deriving  the  amount  of  assistance  and  relief 
from  large  locomotives  which  may  be  justly 
expected?  If  not,  how  should  the  attention 
of  the  locomotive  designers  be  directed? 

Operation  of  Locomotives  from  Standpoint 
of  Engineers  and  Firemen. 
Theoretically,  the  pooling  of  locomotives 
is  advantageous,  but  there  are  many  condi- 
tions which  detract  from  the  theoretical  ben- 
efit of  such  method  of  handling,  when  ap- 
plied in  practice.     It  may  happen  that  en- 
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gines  pooled  at  different  terminals  will  run 
over  not  only  one  division,  but  a  number  of 
divisions  and  come  in  contact  with  various 
conditions  affecting  their  economical  opera- 
tion, and  the  interest  manifested  by  the 
men  who  operate  the  engines  and  those  who 
care  for  them  at  terminals  is  diminished, 
resulting  in  a  decreased  efficiency  in  their 
performance.  The  pooling  system  has  a  de- 
moralizing effect  on  the  interest  which  is 
taken  in  the  maintenance  of  the  engines  and 
their  operation  by  the  enginemen  and  fire- 
men, resulting  ultimately  in  less  loyalty  to 
the  company  which  they  serve.  However, 
in  numerous  instances  pooling  is  necessary, 
and  where  such  is  the  case  it  cannot  reason- 
ably be  expected  that  motive  power  can  be 
maintained  with  as  little  expense  as  can  be 
done  with  regularly  assigned  engines.  The 
attention  to  detail  of  maintenance  in  keep- 
ing the  motive  power  in  serviceable  condi- 
tion without  continual  shop  repairs  is  the 
keynote  to  good  operation  and  economy,  and 
is  more  likely  to  be  obtained  under  a  regu- 
lar assignment  where   each  man   runs  one 


men.  This  is  perhaps  largely  the  cause  of 
the  numerous  troubles  due  to  leaking  which 
are  experienced  with  this  type  of  engine.  It 
is  much  easier  lo  maintain  an  even  fire  on 
a  small  grate  than  a  large  one  and  the  ten- 
dency with  the  large  grate  to  allow  differ- 
ent temperatures  at  different  parts  of  the  fire 
is  considerably  more  than  obtains  with  the 
small  grate,  hence  the  necessity  of  additional 
care  on  the  part  of  the  men  operating  an 
engine  with  a  wide  fire-box  and  relatively 
large  grate  area. 
The  Relative   Merits   of  Large   Orates   and 

Heating  Surfaces  and  Their  Proportions. 

The  tendency  in  locomotive  design  recent- 
ly has  been  to  ihe  broad  fire-box,  giving  a 
relatively  large  great  area  and  tube  heating 
surface,  while  the  fire-box  heating  surface 
has  not  been  increased  in  proportion  to 
these.  For  purposes  of  comparison  the  com- 
mittee selected  eight  locomotives  of  different 
types  of  the  dimensions  shown  in  Table  I. 
Data  of  tests  from  these  engines  was  avail- 
able and  comparisons  were  based  on  these 
tests: 


2.  The  ratio  of  tube-heating  surface  to  fire- 
bo.x-heating  surface  is  large. 

3.  The  ratio  of  grate  area  to  tube  area 
is  but  slightly  larger  than  that  in  the  other 
wide  fire-box  engines. 

This  boiler  gave  the  most  efficient  perform- 
ance, due  probably  to  the  relatively  large 
heating  surface  in  proportion  to  the  fuel 
consumed  and  the  slow  rate  of  combustion, 
while  the  duty  of  the  heating  surface  was 
relatively  low. 

It  would  appear  generally  that  as  the  rate 
of  combustion  is  increased  the  circulation  of 
the  fire-box  gases  is  heightened,  and  if  a  cor- 
responding increase  in  the  circulation  of  the 
water  in  the  boiler  results  from  the  in- 
creased circulation  of  fire-box  gases,  which 
may  generally  be  expected,  there  would  be 
but  a  small  decrease  in  the  efficiency  of  the 
boiler  itself.  It  is  to  be  remembered,  how- 
ever, that  in  obtaining  forced  combustion  in 
locomotive  practice  it  is  necessary  to  dimin- 
ish the  power  of  the  locomotive  and  hence 
affect  the  efficiency  of  the  machine  as  a 
whole,  for  the  reason  that  such  forced  corn- 


Engine.  Cylinder.  Wheel 

ter.    No.  Type.  Diam.Str 

A       606  Mogul  Comp \    26^^^ 

B    1,051  Prairie  Comp.  ...  I   gl 

C       601  Mogul  Simple 20 

D      565  Prairie  Comp .  .  . .  {  .^| 

E       175  10-Wlieel  Simp....    18 

P       839  Consol.  Simp 21 

G       923  Consol.  Simp 21 

H       861  Consol.  Simp 21 


olje.  Diam. 
28       62 

28       69 


28 
24 
30 
30 
30 


63 
63 
56 
56 
56 


Lgth. 
100% 

108 
100% 

102  V& 

77% 

112V4 

112  Vz 

112  y2 


71% 
71 ',4 

72  V4 
33% 
41% 
64  Vi 
41% 


Num- 
ber.  Diam. 

350       2 

318       214 
350        2 


318 
196 
263 
273 
263 


2% 

2 

2% 

2% 

2% 


Lengtli. 
13-  4 
18-11  • 
13-   4 


Weiglit  in  Woiking  Order. 


iloiler 
Press. 


Heating  Surface. 


Drivers. 
135.000 
141.690 
156.190 
132,000 


18-  iVs   134,500 

13-  91/2      88,400 

14-  6  147,300 
14-  6  157,850 
14-  6        147,300 


Truck. 
29.000 
68,500 
54..300 
25.100 

76;500 
34,500 
18,200 
17.250 
18,200 


Lbs.  per  Fire- 
Total.     Sq.  In.    Box. 

164.000        200        183 


210.190 
157,100 

211,000 
122.900 
165,500 
175.100 
165.500 


220 

200 


195 
183 


210  219 

180  145 

200  182 

200  156 

200  182 


Fiues. 
2,443 

3,543 
2.443 

3,447 
1,415 
2,233 
2,318 
2.233 


Total. 
2,626 

3.738 
2,626 

3,666 
1,560 
2,415 
2,474 
2,415 


Grate 
Area. 

48.5 

53.5 

48.5 

51.25 

17.9 

32.6 

47.3 

32.6 


particular  engine  than  wherQ  one  man  runs 
forty  engines.  With  a  regular  assignment 
each  engineman  becomes  not  only  an  in- 
spector but  an  educator  for  the  particular 
fireman  who  may  be  assigned  to  him  and  a 
certain  pride  attaches  to  both  men  to  main- 
tain and  have  maintained  that  part  of  the 
property  of  the  company  which  is  entrusted 
to  their  care. 

Nearly  every  railroad  follows  the  gen- 
eral rule  of  obtaining  enginemen  by  promot- 
ing firemen  who  have  passed  through  a  rea- 
sonable course  of  training  in  road  service 
prior  to  their  promotion.  This  being  so,  the 
importance  of  employing  proper  material  for 
firemen  is  apparent.  The  primary  requisites 
in  employing  firemen  are,  a  fair  general  edu- 
cation, the  importance  of  fuel  consumption, 
the  best  methods  of  firing  to  result  in  fuel 
economy  and  the  operation  of  the  locomotive 
to  prevent  fluctuations  in  temperature  which 
are  detrimental  to  the  boiler  and  consequent- 
ly efficient  operation.  Satisfactory  evidence 
should  be  given  by  firemen  applying  for  a 
position  of  their  knowledge  and  ability  to 
handle  fuel,  prior  to  the  approval  of  their 
application.  Railroads  have  had  to  employ 
men  on  short  notice  and  have  consequently 
taken  the  material  which  has  offered.  If, 
however,  it  were  well  established  as  a  general 
rule  that  each  railroad  required  certain  qual- 
ifications to  be  fulfilled  before  employment 
would  be  given,  vacancies  could  be  filled 
with  material  of  a  higher  order,  as  the  in- 
ducements offered  are  superior  to  those  of 
Tuost  trades  consistent  with  the  requirements 
from  the  applicant. 

The  result  of  pooling  engines  is  further 
shown  by  the  inability  of  firemen  to  cope 
with  the  differences  in  designs  of  engines 
as,  well  as  can  be  done  when  they  are  regu- 
larly aasigned  to  one  engine,  especially 
where  conditions  warrant  the  use  of  both 
wide  and  narrow  fire-box  engines.  The  care 
with  which  wide  fire-box  engines  should  be 
lired    is   not    generally    appreciated    by    the 


Engines  A,  B,  C,  D  and  G  are  examples  of 
the  tendency  to  increase  the  grate  area  bj 
broadening  the  fire-box  and  may  be  consid- 
ered modern  engines  of  this  type  of  con- 
struction. Of  these  engines  A  and  B  are 
Vauclain  four-cylinder  compounds,  D  a  tan- 
dem compound  and  C  and  G  simple  engines. 

The  tests  which  were  made  were  carried 
out  under  road  conditions  to  determine  the 
relative  efficiencies  of  engines  of  the  types 
A,  B,  C  and  D,  as  compared  with  the  op- 
posite extreme  of  type,  E.  Under  similar 
conditions  engines  of  type  E  have  a  high 
rate  of  combustion,  as  compared  with  types 
A,  B,  C  and  D.  There  is  a  high  fire-box  tem- 
perature with  less  air  of  dilution  but  suffi- 
cient air  admitted  through  the  grates  to 
allow  reasonably  complete  combustion.  With 
the  high  duty  of  the  fire-box  heating  surface, 
as  compared  with  fiue-heating  surface,  the 
former  absorbs  a  large  proportion  of  the 
heat  of  the  high  temperature  fire-box  gases 
which  is  further  diminished  in  temperature 
by  the  heat  absorbed  in  the  flue-heating  sur- 
face, so  that,  although  the  smoke-box  tem- 
perature is  probably  higher  than  that  in  the 
boiler  with  a  lower  rate  of  combustion,  and 
the  passage  of  the  gases  from  the  fire-box 
to  the  smoke-box  also  being  freer  on  account 
of  the  ratio  of  the  grate  area  to  the  flue 
area,  a  rapid  transfer  of  heat  through  the 
sheets  of  the  fire-box  and  tubes  results  in  a 
very  high  duty  of  the  heating  surface.  The 
efficiency  depends  principally  on  the  differ- 
ence of  temperature  between  the  fire-box 
and  smoke-box  gases,  so  that  this  boiler 
would  indicate  a  design  which  is  well  adapt- 
ed to  be  forced  to  high  duty  with  relatively 
good  economy. 

Comparing  type  B,  the  extreme  example 
of  wide  flre-box  construction  with  moderate 
forms  indicated  by  types  A,  C  and  D,  it  will 
be  seen  that 

1.  The  ratio  of  heating  surface  to  grate 
area  is  large,  compared  with  engines  A 
and   C. 


bustion  is  obtained  by  means  of  an  increased 
back  pressure  in  the  cylinders  resulting  in  a 
corresponding  loss  in  effective  work.  The 
design  of  the  boiler  for  the  locomotive  is 
primarily  fixed  by  the  allowable  limits  of  the 
weight  of  a  certain  type  of  engine,  and  in  a 
general  way  it  should  be  remembered  in 
choosing  a  high  rate  of  combustion  that  such 
forced  combustion  affects  both  boiler  effi- 
ciency and  engine  efficiency. 

Within  reasonable  limits,  however,  the 
economy  of  the  boiler  and  the  engine  may 
not  be  expected  to  vary  widely  if  the  proper 
proportion  of  grate  area  to  heating  surface, 
fire-box  heating  surface  to  fine  heating  sur- 
face, and  flue  area  to  grate  area  are  main- 
tained. 

The  latter  proportion  in  a  general  way  has 
some  effect  on  the  circulation  of  the  gases, 
as  is  indicated  by  the  fact  that  in  large  boil- 
ers with  a  large  number  of  flues  some  of 
them  may  become  stopped  up,  resulting  in 
but  little  depreciation  in  the  steaming  ca- 
pacity, whereas,  in  the  small  boiler,  such  as 
the  E  engine,  if  the  flues  are  not  kept  clean 
the  steaming  capacity  is  materially  inter- 
fered with;  probably  also  on  account  of 
diminishing  the  heating  surface. 

Wide  fire-box  boilers  of  practically  the 
same  capacity  of  narrow  fire-box  boilers  give 
more  trouble  in  actual  service  from  leaking. 
This  is  probably  due  to  the  wide  fire-box 
being  more  difficult  to  fire  and  to  keep  cov- 
ered with  a  uniform  thickness  and  tempera- 
ture of  fuel,  resulting  in  fluctuations  of  tem- 
perature in  the  flre-box  which  affects  sheets 
by  alternate  expansion  and  contraction,  re- 
sulting in  more  or  less  leakage  and  deterio- 
ration of  the  boiler  itself. 

If  it  were  possible  to  obtain  the  same  effi- 
ciency in  the  boiler  with  a  small  grate  by 
increasing  the  rate  of  combustion  within  rea- 
sonable limits,  this  disadvantage  of  the  wide 
flre-box  engine  might  be  overcome  to  some 
extent,  but  improvement  in  this  direction 
is  more  to  be  looked  for  by  the  education  of 
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the  fireman  than  by  a  change  of  design. 
which  results  in  less  efficiency  for  the  loco- 
motive as  a  whole.  , 

The  efficiency  of  wide  fire-box  boilers  in 
ordinary  operation  in  road  service  should 
not  be  based  on  the  actual  amount  of  coal 
consumed  while  they  are  hauling  a  train, 
&ut  rather  on  the  basis  of  the  total  coal  con- 
sumed, including  the  coal  used  at  delays  in 
firing  up  and  at  terminals. 


and  engine  crew  wages  by  the  installation 
of  heavy  power,  it  seems  probable  from  the 
statistics  of  these  two  railroads  (which  are 
representative)  that  not  only  is  a  saving  in 
expenses  to  be  looked  for  by  the  installation 
of  the  heavy  power,  but  that  an  actual  sav- 
ing in  the  cost  of  repairs  and  fuel  will  also 
result  when  based  on  the  power  developed 
by  the  locomotive. 

Considering    compound    engines,    as    com- 


TABLE    II. 


Kngine  Total  coal 

nvimber.  used  running 

•6(H! 14,1116 

*«(il IS.lfiS 

►l.O.il 14.822 

.it!."> 15,81.5 

*i7.5 r2.mn 

t923 16.041 

t839 81.797 

•Average  of  5  trips. 

■rAverage  of  12   trips. 


Total 

coal 

used  at 

delays. 

l.();{7 

1.167 

863 

l,l.w 

598 

1.234 

765 


Average 
time 

of  delays, 
(brs.  min.  I 
2  —  17 
3 — 38 
1—54 
3—15 
2—35 
5—58 
3 — .55 


Per  cent. 
Total         Average  of  coal 

coal  time       used  to  fire  up 

used  to      to  fire  up.  and  at  dela.vs 
fire   up.  (hrs.  min.)    to  total  amt. 


1.410 
1.5.55 
1.662 


1,200 
1.250 


4 — 13 
6—16 


14.8 
13.(1 
14.5 


In  tnis  respect  Table  2  indicates  for  the 
engines  tested  the  relative  amount  of  coal 
consumed  by  these  delays  and  at  terminals. 
In  a  general  way  it  will  be  seen  that  the 
narrow  fire-box  engine  has  an  advantage  in 
economy  for  standby  losses  and  in  firing  up, 
so  that  in  considering  the  ultimate  worth  of 
the  two  designs,  remembering  that  within 
reasonable  limits  of  rates  of  combustion  the 
maximum  consumption  is  120  lbs.  of  coal  per 
square  foot  of  grate  per  hour,  the  perform- 
ance of  the  boilers  does  not  vary  consider- 
ably, the  ultimate  performance  being  based 
on  the  total  amount  of  coal  used  to  determine 
the  relative  merits  of  the  two  designs  when 
compared  in  actual  road  service. 

Results  Given  in  Operation  by  Large  Loco- 
motives. 

The  usual  method  for  comparison  of  the 
performance  of  engines  is  generally  stated 
as  the  cost  of  repairs  per  engine  mile  or  per 
ton  mile,  usually  the  former,  while  the  fuel 
consumed  is  more  generally  based  on  the 
latter.  As  these  statements  do  not  present 
a  definite  value,  since  they  do  not  take  into 
account  all  the  important  conditions  which 
affect  the  performance,  it  is  probable  that 
such  comparison  would  be  more  accurate  if 
based  on  the  approximate  power  which  the 
locomotives  develop  in  service. 

A  comparison  of  the  relative  increase  of 
i> umber  and  size  of  locomotives,  cost  of  fuel 
and  repairs  by  years  from  1897  to  1903,  in- 
clusive, for  a  comparatively  mountainous 
road  shows  that  from  a  fuel  standpoint  while 
the  total  tractive  force  in  seven  years  in- 
creased 79. r  per  cent.,  the  average  tractive 
power  per  engine  has  increased  30.7  per 
cent.,  the  freight  ton  mileage  has  increased 
S6.7  per  cent.,  and  the  freight  ton  mileage 
J)er  engine  35.2  per  cent.,  whereas,  the  total 
coa!  need  by  engines  increased  79  per  cent., 
which,  based  on  the  pounds  of  coal  per  1,000 
ton  miles,  decreased  4  per  cent.,  showing 
that  the  in.-rease  in  the  size  of  power  was  in 
this  instance,'  accompanied  by  a  decrease  in 
fuel  consumption  on  a  ton  mile  basis.  This 
was  accompanied  by  a  decrease  in  the  cost 
of  engine  repairs  on  a  ton  mile  basis,  with 
a  slight   increaf.c  on  an  engine   mile  basis. 

A  more  striking  instance  of  the  saving 
due  to  the  installation  of  heavy  jjower  is 
shown  in  the  case  of  a  comparatively  level 
road.  On  a  basis  of  fuel  consumption,  with 
an  average  increase  in  tractive  force  per  en- 
gine of  95.77  per  cent,  in  1903  over  1897,  the 
freight  ton  miles  per  pound  of  tractive  forc-e 
decreased  but  5.76  per  cent.,  the  total  coal 
used  by  locomotives  ingreased  but  78  per 
cfnt.  and  the  pounds  of  coal  per  1,000  ton 
miles  decreased  3.75  per  cent. 

Aside,  therefore,  from  the  saving  in  train 


pared  with  simple  engines,  the  modern  com- 
pounds, types  A,  B  and  D,  showed  much  bet- 
ter efficiencies  than  the  simple  engine,  C,  in 
the  tests  that  were  made.  An  increased 
economy  in  steam  in  the  cylinders  of  the 
engine  will  require  a  less  demand  for  steam 
for  a  given  power  on  the  boiler,  resulting  iv. 
increased  economy  for  the  compound  engines 
by  increased  efficiency  of  the  boiler,  giving  a 
combined  efficiency  for  the  two,  and,  there- 
fore, a  higher  average  performance  of  the  lo- 
comotive as  a  whole.  It  is  probable  that 
some  proportion  of  the  economy  of  the  com- 
pound engine  is  due  to  a  less  back  pressure 
in  the  cylinders  to  maintain  a  siifficient,draft 
on  the  boiler  to  supply  the  requisite  amount 
of  stearn,  so  that  generally  the  higher  the 
draft  required  the  lets  efficient  the  boiler 
and  less  efficient  also  the  engine.  This,  in 
a  measure,  also  affected  the  showing  made 
by  the  v/ide  fire-box  engines.  The  wide  fire- 
box engine  requires  a  milder  draft,  giving, 
as  shown  by  the  boiler  tests,  a  higher  boiler 
efficiency  and  resulting  also  in  diminishing 
the  back  pressure  in  the  cylinders,  the 
combined  effect  of  which  would  give  a  high 
efficiency. 

The  cost  of  repairs  to  fire-boxes  of  the 
wide  and  narrow  type  on  engines  of  the  same 
size  is  a  matter  on  which  the  committee  has 
not  secured  definite  information.  The  pre- 
vailing opinion  seems  to  be  that  the  cost  of 
repairs  in  the  roundhouse  for  wide  fire-box 
engines  is  more  than  for  the  narrow  and 
the  shop  cost  about  equal  for  wide  and  nar- 
row fire-boxes,  principally  on  account  of  flues. 
The  expense  for  heavy  engines  is  greater 
than  for  light  engines,  but  the  tons  hauled 
is  a  larger  percentage  with  less  engine  miles, 
one  road  reporting  the  figures  as  follows: 
The  total  engine  expense  for  consolidation 
engines  was  32  per  cent,  greater  than  for 
ten-wheel  engines  on  the  same  district,  the 
tons  handled  was  50  per  cent,  more  and  the 
miles  run  22  per  cent.  less.  This  on  a  divi- 
sion where  the  ten-wheel  engiine  is  a  strong 
favorite.  The  tractive  power  of  these  con- 
solidation engines  is  80  per  cent,  more  than 
the  ten-wheel  engines  and  their  general  av- 
erage will  run  65  per  cent,  more  tons  per 
mile. 

The  Large  Locomotive  as  an  Aid  to  the  Op- 

eratiuf/  Departnceni  and  Its  Relative 

Advantages  in  Operation. 

The  large  capacity  locomotives  lose  their 
efficiency  unless  they  can  be  loaded  to  their 
maximum  capacity.  The  difficulties  in  gov- 
erning traffic  are  not  entirely  in  the  hands 
of  the  operating  officers,  which  results  in 
some  instances  in  using  heavy  engines  on 
comparatively  light  trains.  Generally  the 
assignment  to  any  district  is  proportional  in 


a  measure  to  the  capacity  of  the  engines,  so 
that  with  large  engines  and  a  variable  traf- 
fic, the  expected  efficiency  will  not  be  at- 
tained. Under  these  conditions  probably 
light  engines  will  suit  better. 

Large  engines  with  a  comparatively  heavy 
train  cannot  go  into  side  tracks  as  rapidly 
as  small  engines  with  short  trains  without 
damage  to  equipment  nor  run  for  meeting 
points  with  as  much  assurance  of  making 
them,  resulting  in  more  serious  delays  along 
the  road,  yet,  from  the  fact  that  the  large 
engines  are  hauling  more  cars  and  tons  with 
fewer  miles  run  for  the  same  total  cost  per 
engine,  including  the  interest  on  the  large 
investments,  it  appears  that  where  traffic 
conditions  warrant  heavy  power,  it  is  both 
economical  from  a  fuel,  repair  and  operating 
standpoint.  It  must  be  remembered  that 
with  heavy  engines  a  given  amount  of  ton- 
nage may  be  moved  with  fewer  trains,  re- 
sulting in  fewer  meeting  points  to  be  made 
and  consequently  fewer  chances  for  delays 
in  this  respect. 

As  the  capacity  of  the  locomotive  has  in- 
creased, its  usefulness  as  a  unit  increases 
proportionately,  so  that  any  defects  which 
exist  on  the  road  become  more  serious  with 
heavy  power  than  with  light  power.  The 
111  most  care  in  design,  to  prevent  break- 
downs on  the  road,  should  be  exercised  when 
building  locomotives,  and  their  proper  care 
and  maintenance  when  in  road  service  is  es- 
sential to  good  operation. 

With  the  increased  capacity  of  locomo- 
tives sufficient  care  has  not  been  given  to 
load  maintenance  and  the  prevention  of  fail- 
ures on  the  road.  With  the  growing  demand 
from  year  to  year  for  power,  not  only  has 
ihe  pressure  brought  to  bear  on  the  build- 
ers required  them  to  furnish  engines  as  ex- 
peditiously as  possible,  but  proper  arrange- 
ments have  not  been  made  to  maintain  such 
engines  when  they  have  been  put  into  ser- 
vice. 

Cojiclusions. 

The  increase  in  efficiency  of  enginemen 
and  firemen  in  road  service  depends  largely 
on  the  employment  of  suitable  mate'-ial  to 
fill  the  position  of  fireman.  For  numerous 
reasons,  proper  consideration  has  not  been 
given  to  this  matter  in  the  past  few  years 
and  has  led  to  diminished  efficiency  in  coal 
consumption,  influenced  also  by  the  method 
generally  followed  of  pooling  the  engines 
without  proper  facilities  to  maintain  them 
in   such  handling. 

The  relatively  large  boiler  results  in  econ- 
omy, not  only  in  itself,  but  also  economy  in 
the  engine,  so  that  it  is  desirable  to  have  as 
large  a  boiler  as  the  limitations  imposed  by 
The  engineering  department  will  warrant 
for   any ,  particular   design   of  locomotive. 

The  grate  area  of  the  locomotive  boiler 
should  be  limited  to  a  certain  rate  of  com- 
bustion per  square  foot  of  grate.  Small  de- 
crease in  efficiency  in  boilers  is  obtained 
by  increasing  the  rate  of  combustion  within 
a  maximum  limit  of  120  lbs.  of  coal  per  sq. 
fi.  of  gate  per  hr.,  yet  due  to  the  fact  that 
with  a  slow  rate  of  combustion  a  milder 
draft  will  serve.  The  large  grate  with  a 
slow  rate  of  combustion  has  an  advantage 
in  increasing  the  efficiency  of  the  engines. 

The  loss  of  fuel  at  delays  is  probably 
greater  as  the  area  of  the  grate  increases. 
This  is  in  a  measure  offset  by  the  fact  that 
large  grates  are  found  on  large  engines. 
With  the  large  engines  fewer  trains  are  re- 
quired to  move  a  given  tonnage  and  conse- 
quently delays  are  diminished.  This  would 
have  a  tendency  to  counterbalance  the  in- 
creased fuel  consumption  due  to  increased 
grate  area.  There  should  be  a  design  of 
grate  of  sufficient  area  to  compromise  be- 
tween the  loss  due  to  delays  and  at  terminals 
from   the   large   grate   and   the   loss   in   effi- 
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ciency  while  running  due  to  the  small  grate. 

The  introduction  of  designs  of  locomotives 
with  a  large  proportion  of  the  weight  on 
trucks  and  trailers  has  resulted  in  efficient 
performance  as  regards  fuel  economy  for 
both  boiler  and  engines.  Generally  with 
this  design  the  capacity  of  the  boiler  is  rela- 
tively increased  in  proportion  to  the  avail- 
able power  developed  by  the  cylinder  ( which 
is  limited  by  the  weight  on  drivers)  and 
consequently  such  designs  are  best  adapted 
to  give  efficient  performance  where  a  rela- 
tively high  horse-power  is  to  be  maintained 
for  a  comparatively  long  time,  such  as,  for 
instance,  in  passenger  service  or  in  through 
freight  service. 

The  relative  worth  of  a  large  unit  of 
power  to  a  small  unit  warrants  the  main- 
tenance of  large  engines  to  a  higher  stand- 
ard than  small  engines  and  to  accomplish 
this  proper  facilities  should  be  provided. 

The  methods  of  comparison  of  locomo- 
tives in  road  service  from  a  standpoint  of 
fuel  economy  should  be  such  as  to  eliminate 
as  far  as  possible  the  influence  of  variable 
conditions  which  might  lead  to  erroneous 
conclusions  from  statistics  now  compiled. 
The  value  of  fuel  consumption  should  be  pro- 
portional to  the  power  developed  by  the  lo- 
comotive. 

The  report  is  signed  by  H.  T.  Herr,  Chair- 
man; R.  L.  Ettinger,  S.  K.  Dickerson. 


IJII'KOVED   TOOL   STEELS. 

(From  a  paper  by  W.  R.  McKeen.) 

The    following    tests   of    tool    steels   were 

not  made   on    specially  devised   castings  or 

forgings,   nor  were  any  machines  arranged 

in  special  reference  to  these  tests.     All  ob- 


Ciirhoii    Strrl.  Mloi)   Steel. 

Tools  Used  on   Cast  Iron. 

servations  were  made  on  work  going 
through  the  shop  during  regular  working 
hours  and  on  actual  locomotive  parts  being 
put  through  the  shop;  these  same  parts  be- 
ing afterward  applied  to  locomotives.  The 
tests  were  conducted  according  to  the  direc- 
tions of  the  chemist  and  engineer  of  tests, 
and  under  the  supervision  of  the  general 
shop  demonstrator;  the  electrical  readings 
were  taken  by  the  local  electrician,  and  the 
machines  were  handled  in  their  regular 
course  by  the  mechanics  assigned  to  each 
class  of  work.  Turning  and  planing  tools 
were  forged  and  tempered  by  the  regular 
toolsmith,  and  the  twist  drill  and  milling 
cutters  were  made  in  the  local  toolroom. 
Under  these  conditions  a  much  fairer  com- 
parison as  to  the  actual  benefits  obtained 
from  alloy  tool  steel  in  regular  shop  prac- 
tice can  be  made  than  where  special  test 
conditions  are   followed. 

Three  lines  of  comparison  were  taken, 
namely:  First,  the  speed,  cut  and  feed; 
second,  the  durability  of  the  tools;  third, 
the  amount  of  power  expended  in  keeping 
a  tool  up  to  its  proper  capacity.  The  first 
depends  upon  the  volume  of  output;  the  sec- 
ond on  the  quality  of  steel  and  manufactur- 
er's and  toolmaker's  skill;    the   third  being 
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closely    related   to   the   first   and   dependent 
on  it. 

A  summary  of  the  tests  follows: 

Planer  Tests. — Alloy  steel  necessitated  20.0 

horse-power  removing  780  lbs.  of  metal  per 

hr.,  as  against  15.9  horse-power  with  carbon 

steel   and   only  288   lbs.  metal  removed  per 

;.^  hour. 

Wheel   Lathe    Tests. — Alloy   steel   neoessl- 
£    tated  6.4  horsepower  with  96  lbs.  metal  re- 
;5    moved,  as  against  2.3  horse-power  with  car- 
bon steel  and  15  lbs.  metal  removed. 

Lathe    Tests    (Cylinder   Bushing). — Alloy 
^1  steel  necessitated   11.6  horse-power  and   180 
5;    lbs.  of  metal   removed,  as  against  10  horse- 
power  with   carbon   steel  and   54   lbs.   metal 
removed. 
"       .Milling  Machine  Tests  (Locomotive  Shoe). 
— Alloy   steel    necessitated    4.4    horse-power 
o    and   195   lbs.   metal  removed,  as  against  3.1 
"i   horse   power  with  carbon   steel   and   82   lbs. 
^   metal  removed. 

Radial  Drill   Tests    (Cast  Iron  Blocks). — 

:   Alloy  steel  necessitated  5.6  horse-power  and 

88  lbs.  metal  removed,  as  against  2.6  horse- 

■  power  with  carbon  steel  and  51  lbs.  metal 
•    removed. 

Improved,  or  alloy,  tool  steel  has  increased 

■  the  output  of  railroad  shop  machines  from 
25  per  cent,  to  100  per  cent.,  and  in  certain 
cases  as  much  as  200  per  cent.,  and  while, 
with  increased  output,  thfe  horse-power  re- 
quired to  turn  out  work  has  increased,  this 

■.=  increase  of  horse-power  absorbed  is  not  in 
?-  proportion  to  the  increase  in  output.  The 
,t '  use  of  alloy  steel,  where  machines  have  been 
r-   driven    by    motors    already    worked    up    to 

capacity,  will  necessitate  25  per  cent,  to  50 
"    per   cent,    larger   motors,    as  has   been   evi- 
'^'    denced  by  our  own  experience. 
5       The  strength  and  capacity  of  our  present 

machines  are  almost  universally  overtaxed, 
S  for  the  reason  that  they  were  not  designed 
r^  for  the  new  conditions.  Our  experience  has 
"'  shown  conclusively  the  necessity  for  heavier 
^   and  more  substantial  design  of  all  machines; 

steel  pinions  instead  of  cast  iron;  longer 
3  bearings  for  shafts  and  increased  diameter. 
"    Furthermore,    it    clearly    demonstrates    the 

economy  of  scrapping  old-style  machinery. 
|j        Our    best    record    on    locomotive    driving 
^,    wheels  is  a  56-in.  pair  in  1  hr.  and  27  mins. 
-■    Steel-tired    car    wheels    formerly     required 

from  5  hours  up  to  turn  and  true  to  size; 
-*    the  present  minimum  time  in  our  shops  is 

55  minutes,  the  average  being  about  two 
i  hours.  While  these  reductions  in  time  are 
'^  largely  due  to  the  alloy  steel,  improved 
°  shop  methods  and  system  have  also  entere''. 
^    largely    into   the   economies   mentioned. 

=  TECHNICAL    SCHOOL   GKADCATES. 

3  (From   a   paper   hy   R.   D.   Smith.) 

The  majority  of  the  problems  which  con- 
I    front  the  civil  engineer  in  his  work  on  the 
railroad  are  engineering  problems.    Most  of 
-,  the  problems  which  confront  the  mechanical 
7"  officer  are  not  straight  engineering,  but  am 
:      rather   combined   engineering  and   business. 
On  this  account,  while  the  technically  edu- 
'      cated  man  may  be  familiar  with  the  princi- 
,-      pies  of  the  construction  of  locomotives  and 
■.»i  cars,    yet   there    are    a    great   many   things 
:i  which  require  something  more  than  an  engi- 
neering knowledge  in  order  to  handle  them 
successfully.    This  led  to  the  introduction  of 
what  is  called  the  special  apprentice. 

The  object  of  the  special  apprentice  course 
is  to  make  the  man  a  specialist  in  railroad 
work.  The  indications  are.  however,  that 
we  hav"  not  gone  far  enough.  His  instruc- 
tion has  covered  the  whole  mechanical  field 
and  at  the  end  of  his  apprenticeship  we  have 
not  the  specialist  we  desire.  Have  we  not 
been  trying  to  do  too  much  when  we  try  to 
familiarize   the  man  with  half  a   dozen   or 
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Juore  irades,  the  operation  of  car  and  loco- 
motive shops  and  of  engines  on  the  road  in 
four  years'  time?  Better  results  would  be 
obtained  by  not  trying  to  do  so  much,  but  do- 
ing what  was  done  more  thoroughly,  so  that 
at  the  end  of  the  four  years  the  man  would 
be  a  specialist.  This  could  be  done  by  of- 
fering different  courses,  each  covering  a  sep- 
arate field.  These  courses  should  be  ar- 
ranged to  cover  the  following  work: 

(1)  Car  building  and  repairs:  The  four 
years'  work  could  be  divided  as  follows: 
Six  months  in  the  freight  car  shop  on  truck 
and  body  work;  six  months  in  the  passenger 
car  shop;  four  months  in  the  paint  shop; 
four  months  in  the  wood  mill;  four  months 
in  the  car  blacksmith  shop;  six  months  in 
the  car  machine  shop;  four  months  in  the 
yard;  four  months  in  the  drawing  room; 
four  months  in  the  test  room  and  the  last 
six  months  at  large.  (2)  Locomotive  build- 
ing and  repairs:  The  four  years'  work  could 
be  divided  as  follows:  Ten  months  in  the 
machine  shop;  six  months  on  the  floor;  nine 
months  in  the  boiler  shop;  nine  months  in 
the  blacksmith  shop;  four  months  in  the 
drawing  room:  four  months  in  the  test 
room,  and  the  last  six  months  at  large.  (3) 
Locomotive  operation:  The  four  years'  work 
could  be  divided  as  follows:  Three  months 
in  the  roundhouse  as  helper;  two  months  in 
truck  gang;  one  year  as  fireman;  three 
months  as  boiler  washer;  six  months  with 
boilermaker;  eight  months  with  machinist; 
four  months  in  drawing-room;  four  months 
in  test  room,  and  six  months  at  large.  The 
last  six  months  of  each  course  could  be  de- 
voted to  such  work  as  the  master  mechanic 
saw  fit. 

The  special  apprentice  system  is,  at  best, 
a  poor  one.  The  technical  graduate  is  put 
in  the  shop  and  is  given  the  best  of  oppor- 
tunities to  learn.  He  is  given  a  great  deal 
more  attention  than  the  ordinary  appren- 
tice. He'  is  favored,  and  what  is  worse  he 
expects  it.  On  this  account  in  a  great  many 
cases  we  turn  out  men  who  would  have  been 
a  great  deal  better  off  if  they  had  been  given 
to  understand  that  their  advancement  de- 
pended entirely  on  their  own  exertions.  We 
favor  them  and  turn  out  a  hothouse  plant 
which,  when  finally  transplanted,  cannot 
stand  the  cold  blast  of  competitioH.  At  the 
same  time  that  the  special  apprentice  is 
being  favored,  the  general  effect  on  the  shop 
is  not  good.  When  the  other  men  in  the  shop 
Fee  the  technical  graduate  rushed  ahead 
they  are  not  liable  to  be  nearly  so  energetic 
as  when  they  see  that  all  men  are  being 
treated  alike.  The  more  you  take  away  from 
a  man  his  prospect  for  promotion,  the  less 
valuable  he  be::omes.  If  every  man  in  the 
service  feels  that  his  chance  for  promotion 
is  as  good  as  that  of  any  one  else  you  will 
have  an  organization  which  will  do  business 
and  be  free  from  discord. 

In  the  February  number  of  the  American 
Engineer  and  Railroad  Jonrnal  is  a  descrip- 
tion of  a  plan  by  means  of  which  the  London 
&  Southwestern  Railway  hopes  to  obtain 
technically  educated  men  from  among  its  ap- 
prentices. 

But  the  railroads  are  feeling  the  need  of 
technical  men,  and  the  question  is  how  to 
get  them  and  keep  them.  If  it  is  possible  to 
hire  these  men  without  offering  them  anv 
special  inducement  or  making  any  promises 
I  believe  it  would  be  the  best  way.  This 
can  frequently  be  done  where  a  man  is 
wanted  for  special  work.  He  should  be  paid 
what  he  Is  worth,  the  same  as  any  other  , 
man.  By  doing  this  the  apprentices  and 
journeymen's  ambitions  are  not  stifled,  and 
at  the  same  time  the  technical  man  is  put 
on  his  mettle,  because  any  advancement 
which  he  receives  will  be  due  solely  to  his 
own  efforts. 


BESX  PRACTICE   FOR   PAI.XTIXO   LOCOMOTIVES   AXU 
TENDERS. 

(Submitted  by  the  Master  Car  and  Locomo- 
tive Painters'  Association.) 
A  dipping  tank  containing  a  solution  of 
caustic  soda,  or  potash,  heated  by  a  system 
of  steam  pipes,  is  of  value  in  removing  paint 
and  grease  from  dismantled  parts,  such  as 
drivers,  dome  castings,  dome  covers,  front 
ends,  steam  chest  casings  and  covers,  num- 
ber plates,  grab  irons,  etc.  The  tank  should 
be  sufficiently  large  to  hold  the  detached 
parts  and  admit  of  submersion.  It  should 
be  placed  underground  conveniently  near  a 
hoisting  crane.  Where  shops  are  provided 
for  painting  of  tanks,  stationary  scaffolds 
are  a  convenience.  All  shops  should  be 
equipped  with  mixing  benches  and  facilities 
for  the  proper  care  of  tools  and  materials, 
and  wherever  the  force  warrants  a  stock- 
room with  a  custodian  in  charge  is  economi- 
cal. 

As  passenger  locomotives  run  with  passen- 
ger cars,  they  should  be  finished  in  all  re- 
spects equal  to  the  cars.  Freight  locomo- 
tives should  be  painted  mainly  for  dura- 
bility. Castings  and  woodwork,  on  which  a 
good  surface  is  desired,  should  be  made  as 
smooth  as  possible  before  the  application  of 
paint.  Locomotives  should  not  be  painted 
in  roundhouses.  For  painting  new  parts 
the  following  is  good  practice: 

First  day,  sand-blast  and  apply  the  prim- 
ing coat  of  paint;  second  day,  drying;  third 
day,  second  coat;  fourth  day,  putty  and  fill 
rough  places  with  knifing  surfacer;  fifth 
day,  first  coat  of  rough  stuff;  sixth  day,  sec- 
ond coat  of  rough  stuff;  seventh  day,  guide 
coat  and  rub;  eighth  day,  two  coats  of  color; 
ninth  day,  stripe  and  letter;  tenth  day,  var- 
nish with  finishing  varnish;  eleventh  day, 
drying;  twelfth  day,  varnish  with  finishing 
varnish. 

For  repainting  locomotives  undergoing  re- 
pairs the  following  schedule  is  good:  First 
day,  prepare  and  apply  priming  coat  where 
necessary;  second  day,  putty  and  knifing 
surfacer;  third  day,  color;  fourth  day,  stripe 
and  letter;  fifth  day,  finishing  varnish;  sixth 
day,  finishing  varnish.  On  account  of  the 
difference  in  the  condition  of  the  paint  and 
vai-nish  on  locomotives  when  they  are  re- 
turned to  the  shoos  for  repairs,  much  should 
be  left  to  the  judgment  of  the  foreman 
painter  as  to  what  operations  can  be  added 
01-  omitted  in  order  to  expedite  the  work 
without  detriment  to  its  durability  and  ap- 
pearance. The  following  labor-saving  appli- 
ances and  facilities  are  recommended:  The 
sand  blast;  the  material-saving  paint 
sprayer;  the  potash  vat;  the  stationary  scaf- 
fold; suitable  mixing  benches;  paint  stock- 
room  (where  conditions  warrant  it). 

The  report  is  signed  by  A.  P.  Dane,  Chair- 
man; B.  E.  Miller.  J.  D.  Wright,  W.  O. 
Quest,  E.  T.  Congdon. 


TOX-MILE  CltKDlT  FOR  SWITCH  ENGINE.S. 

It  is  a  comparatively  simple  matter  to  de- 
termine with  reasonable  accuracy  the  ton- 
mileage  made  by  locomotives  in  freight  and 
passenger  service,  but  it  is  practically  im- 
possible to  do  this  for  engines  in  switching 
gervice.  For  this  reason  roads  which  base 
the  statistics  of  their  locomotives  in  road 
service  on  the  ton-mile  have  not  done  this 
for  their  switch  engines.  It  would,  of  course, 
be  a  simple  matter  to  credit  an  arbitrary 
ton-mileage,  in  the  same  way  that  an  arbi- 
.trary  credit  of  miles  per  hour  is  now  made, 
but  this  would  have  no  advantage  over  the 
arbitrary  credit  of  mileage,  except  that  the 
statistics  for  all  classes  of  locomotives  would 
bo  on  the  same  basis. 

The  best  basis  for  railroad  operating  sta- 
tistics is  that  which  most  closely  measures 


the  work  done.  The  almost  universal  basis 
for  switch  engines  is  a  credit  of  six  miles  an 
hour.  It  would  require  but  little  investiga- 
tion to  demonstrate  that  this  credit  does 
not  even  approximate  the  work  done,  and 
is  far  from  ideal. 

In  the  proceedings  of  the  American  Rail- 
way Master  Mechanics'  Association  for  June, 
1903,  is  a  report  of  a  committee  on  ton- 
mile  statistics,  which  gives  the  results  of  a 
series  of  tests  made  for  the  Railroad  Ga- 
zette by  Mr.  George  L.  Fowler,  a  member 
of  the  committee,  to  determine  the  average 
mileage  of  switch  engines.  The  tests  were 
made  on  nine  engines,  five  in  freight  ser- 
vice and  four  in  passenger  service;  the  aver- 
age mileages  for  the  different  engines  check 
reasonably  close  and  there  is  no  reason  to 
doubt  they  are  practically  correct.  The  re- 
sults show  less  than  three  miles  an  hour, 
the  mileage  of  the  engines  in  passenger 
service  averaging  somewhat  higher  than 
those  in  freight  service.  In  the  same  report 
is  given  the  result  of  a  similar  test  made 
by  Mr.  E.  T.  White,  Superintendent  of  Mo- 
tive Power  of  the  Baltimore  &  Ohio,  a  few 
years  previously,  which  shows  an  average  of 
3.75  miles  an  hour.  It,  therefore,  seems 
evident  that  our  present  arbitrary  credit  of 
six  miles  an  hour  for  switch  engines  is  far 
from  representing  the  facts  in  the  case,  and, 
therefore,  can  not  be  even  an  approximate 
measure  of  the  work  done. 

Even  though  the  present  credit  of  six 
miles  an  hour  should  be  changed  to  three 
miles  an  hour,  so  as  to  more  closely  agree 
with  the  determined  facts  in  the  case,  the 
result  would  be  that  an  engine  having  a  10- 
in.  x  20-in.  cylinder  would  be  credited  with 
having  done  the  same  amount  of  work  as 
one  having  cylinders  20  in.  x  26  in.,  which 
evidently  is  not  reasonable.  It  is  also  evident 
that,  so  long  as  the  present  credit  of  six 
miles  an  hour  is  given  to  all  switch  engines, 
or  so  long  as  the  same  credit  is  given  all 
switch  engines,  regardless  of  their  power  or 
the  work  done,  the  resulting  statistics  will 
show  that  the  larger  the  engine  and  the 
more  work  it  does,  the  more  expensive  is 
fuel,  oil  and  repairs,  and  the  only  practical 
advantage  to  be  derived  from  keeping  such 
statistics  will  be  in  comparing  switch  en- 
gines of  the  same  weight  and  power.  It  is 
altogether  likely  that  frequently  an  injustice 
is  done  a  master  mechanic  responsible  for 
the  records  of  heavy  switch  engines  when 
his  records  are  compared  with  those  of  an- 
other man  having  a  larger  proportion  of  light 
engines  in  switching  service,  as  it  is  evi- 
dent that,  provided  each  group  of  engines 
is  in  service  the  same  number  of  hours, 
which  is  likely,  the  credit  of  work  done, 
expressed  in  miles  per  hour,  will  be  the 
same  for  all  engines,  though  the  larger  en- 
gines may  do  twice  the  amount  of  work  the 
smaller  engines  do  and  require  twice  the 
amount  of  fuel,  oil  and  repairs. 

If  the  actual  number  of  ton-miles  per  hour 
could  be  accurately  or  even  approximately 
determined,  it  is  evident  the  unfairness  and 
injustice  of  the  present  credit  would  be 
remedied,  but  so  far  no  one  has  been  able 
to  develop  a  practical  method  of  doing  this. 
However,  a  unit  has  been  proposed  which, 
while  by  no  means  all  that  could  be  desired, 
we  believe  will  result  in  a  credit  fairly  ap- 
proximating the  facts  and  proportional  to 
the  work  done,  because  proportional  to  the 
power  of  the  engines.  We  refer  to  a  credit 
of  ton-hours,  which  is  found  by  multiplying 
the  Vveight  of  the  engine,  expressed  in  tons, 
by  the  number  of  hours  it  is  in  service. 

The  maximum  tractive  power  of  an  engine 
in  road  service  is  seldom  used,  except  in 
starting  its  train  or  on  long  grades,  condi- 
tions prevailing  but  a  comparatively  small 
part  of  the  time  the  enline  is  working.    In 
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switching  service,  however,  the  maximum 
tractive  power,  or  very  near  it,  is 
used  most  of  the  time.  In  calculating 
this  maximum  tractive  power  only  the 
boiler  pressure,  the  diameter  and  stroke 
ot  the  cylinders  and  the  •  diameter  of 
the  drivers  are  used.  These  factors,  prop- 
erly used,  give  the  maximum  power  the 
engine  is  capable  of  developing,  but  it  is  the 
weight  on  the  drivers  which  limits  the 
amount  of  this  power  which  is  available  for 
useful  work.  It,  therefore,  seems  evident 
that,  with  switch  engines,  the  weight  on  the 
drivers  furnishes  a  simple  and  reasonably 
accurate  unit  for  measuring  their  capacity 
for  work.  If  this  weight  on  the  drivers, 
expressed  in  tons,  is  multiplied  by  the  num- 
ber of  hours  the  engine  is  in  service,  it  fur- 
nishes a  credit  of  work  done,  expressed  in 
ton-hours,  which  closely  approximates  the 
actual  facts. 

On  almost  all  switch  engines  the  weight 
on  the  drivers  is  the  total  weight,  so  that, 
■with  very  few  exceptions,  if  the  total  weight 
of  the  switch  engines  in  working  order,  ex- 
cluding the  weight  of  the  tender,  is  used  in 
all  cases,  the  per  cent,  of  error  would  be 
small.  Beiause  of  the  insignificance  of  the 
error  and  because  a  number  of  roads  are 
using  the  total  weight  of  their  engines  as  a 
basis  for  judging  the  efficiency  of  their 
shops  making  general  'repairs,  we  see  no 
good  reason  why  the  total  weight  of  the 
switch  engines,  exclusive  of  the  tender, 
should  not  be  used  in  determining  their 
credit    of   ton-hours. 

The  ton-hour  as  a  basis  of  statistics  for 
switch  engines  has  a  number  of  advantages 
over  the  present  credit  of  six  miles  an  hour. 
The  ton-hour  is  not  arbitrary,  but  has  a  logi- 
cal and  reasonable  basis;  it  is  as  easily  figur- 
ed as  the  mileage  and  will  require  the  keeping 
of  no  records  not  now  kept;  it  is  a  reason- 
ably accurate  measure  of  the  work  done  and 
gives  a  basis  from  which  to  determine  costs, 
which  is  proportional  to  the  work  done 
by  the  engines,  because  it  takes  into  con- 
sideration both  their  power  and  the  lengtii 
of  time  they  are  at  work. 

The  report  is  signed  ^Dy  C.  H.  Quereau, 
Chairman ;    G.   R.  Henderson,  G.   L.   Fowler. 


Re-agent   Feeding   Device   for   Water   Soft- 
eners. 


the  compartment  10,  and  therefore  regard- 
less of  the  rate  the  water  enters  the  ma- 
chine. Thus,  the  percentage  of  raw  water 
converted  into  lime  water  for  subsequent 
mixture  in  the  reaction  tank  with  the  re- 
maining raw  water,  is  fixed. 

The  method  of  feeding  the  soda  is  as  fol- 
lows: The  soda  ash  solution  flows  from  a 
vat  through  pipe  21  to  the  regulating  box 
22,  the  level  of  the  solution  In  this  box  being 
maintained  at  a  constant  height  by  means  of 
a  balanced  float  valve.  From  the  regulating 
box  the  solution  flows,  through  the  gate  23 
iu  the  side  of  this  box,  to  the  chamber  27, 
and  thence,  by  way  of  the  pipe  28,  to  the 
reaction  tank.  The  gate  23  is,  in  effect,  a 
miniature  of  the  gate  26.  It  is  covered  by 
a  sliding  plate  24  connected  by  a  rod  and 
lever  to  the  float  25  in  the  float  compartment 
of  the  gate  box.  When  water  is  not  entering 
the  machine  this  float  25  Is  at  its  lowest  po- 
sition and  the  top  of  the  slide  24  is  raised 
to  its  highest  point  (i.  e.,  to  the  level  of  the 
soda  solution  in  the  box  22),  thus  closing 
the  gate  23  and  shutting  off  the  flow  of  soda 
solution.  AVhen  water  enters  the  machine 
the  float  25  rises  and  correspondingly  de- 
presses the  slide  24  in  sucn  a  manner  that, 
when  the  water  is  flowing  through  the  lower 
half  only,  of  the  gate  26.  the  slide  24  will  be 
depressed  half  way,  thus  opening  gate  23 
half   way   of   its  height   for  the   outflow   of 


The  accompanying  illustration  shows  an 
automatic  device  used  by  the  Industrial 
Water  Company  for  regulating  the  feed  of 
lime  water  and  soda  ash  used  in  the  water- 
softening  process.  The  operation  of  the  de- 
vice is  as  follows:  The  rain  water  from' 
the  pump  or  gravity  supply  enters  through 
pipe  "2"  and  passes  over  the  water  wheel 
contained  in  the  casing  and  then  flows 
through  a  short  connection  to  the  float  com- 
partment 9  of  the  gate  box.  From  here  it 
flows  through  the  high,  narrow  gate  26  to  the 
distributing  compartment  10,  whence  it 
flows  in  two  streams  through  the  gates,  11 
and  17.  The  gate  11  is  adjustable  as  to 
width,  so  that  any  desired  percentage  of 
the  total  amount  of  raw  water  may  be  made 
to  flow  through  it,  and  then,  by  way  of  the 
chute,  the  bowl  12,  and  the  pipe  shaft  5,  to 
the  bottom  of  the  lime  tank.  The  lime  water 
so  produced  flows  through  the  chute  16  to  the 
reaction  tank  and  there  mingles  with  the  re- 
mainder of  the  raw  water,  which,  having 
passed  through,  the  gate  17,  goes  directly 
to  the  reaction  tank.  The  height  of  water 
in  the  distributing  compartment  10  will 
vary  as  more  or  less  water  enters  the  ma- 
chine, but  the  construction  of  the  gates  11 
and  17  is  such  that  each  will  conduct  its 
own  fixed  percentage  of  the  total  water  flow- 
ing,   regardless   of   the   height   of  water   in 


Re-agent    Feeding    Device    for 
Water  Softeners. 

soda  solution.  Similarly,  when  sufficient 
water  is  entering  the  machine  to  submerge 
(and,  therefore,  to  utilize)  three-quarters, 
or  any  other  fraction  of  the  gate  26,  just 
three-quarters,  or  the  same  other  fraction  of 
the  gate  23  will  be  uncovered  for  discharge 
of  soda  solution,  the  height  of  this  solution 
in  the  box  22  remaining  constant.  The 
amount  of  soda  solution  fed  to  the  water  is 
strictly  proportional  to  the  quantity  of  water 
flowing  and  accuracy  in  the  soda  treatment 
is-  attained.  The  gate  23  is  of  adjustable 
width. 

It  is  claimed  that  these  two  devices  make 
it  possible  to  treat  raw  water  with  absolute 
certainty  and  uniformity  under  all  condi- 
tions of  rate  of  flow.  The  rate  of  inflow  of 
the  raw  water  Is  automatically  controlled 
by  the  demand  for  softened  water,  so  that 
the  machine  is  wholly  automatic. 


Chromic  Myopia. 


Dr.  Mortimer  Frank,  of  Chicago,  has  made 
some  tests  of  the  vision  of  that  class  of 
color-blind  persons  whose  infirmity  he  calls 
chromic  myopia;  persons  who  can  distin- 
guish colors  at  a  short  distance,  but  not  far 
off;  and  he  gave  some  account  of  the  tests 
in  a  paper  read  before  the  International  As- 


sociation of  Railway  Surgeons  and  the 
American  Academy  of  Railway  Surgeons  at 
their  recent  joint  meeting  in  Chicago.  In- 
cidentally, he  noted  the  marked  difference 
between  signal  glasses  colored  all  the  way 
through  and  flashed  glasses.  Of  the  glasses 
examined,  he  found  red  ones  which  trans- 
mitted some  yellow  and  green  rays,  and 
greens  which  allowed  red  rays  to  pass 
through.  Persons  defective  in  color  sense 
were  confused  by  these  glasses. 

The  tests  were  made  to  ascertain  the  rela- 
tive transparency  of  a  number  of  red  and 
green  glasses;  to  find  the  liability  to  mis- 
take one  color  for  another,  and  the  dis- 
tances at  which  the  glasses  could  be  seen. 
Of  all  the  glasses  tried,  those  made  by  John 
C.  Baird,  of  Boston,  proved  the  best,  but 
that  does  not  spoil  the  story.  We  need 
not  give  this  portion  of  the  report,  as  our 
readers  are  already  acquainted  with  the 
merits  of  Mr.  Baird's  glasses. 

In  making  the  tests  to  determine  how  far 
a  light  of  a  given  color  could  be  seen,  the 
observer  moved  back  from  the  light  until  it 
was  just  on  the  point  of  vanishing  in  the 
darkness,  and  then  measured  the  distance. 
Moving  still  further  away  until  the  light 
vanished,  the  observer  now  walked  forward 
until  the  light  was  again  visible,  and  the 
distance  was  measured.  By  repeating  this  sev- 
eral times,  the  relative  vanishing  distance 
was  determined  with  accuracy.  For  the 
purpose  of  observation,  regulation  signal 
lanterns  were  used  and  stopped  with  a  dia- 
phragm having  an  aperture  of  %  in.,  this 
corresponding  to  a  distance  of  20  ft.  under 
a  visual  angle  of  five  minutes.  This  size 
of  opening  was  chosen  so  as  to  obtain  a 
light  feeble  enough  to  disappear  within  the 
limits  available  for  the  purpose.  In  order 
to  approach  conditions  of  the  railroad  ser- 
vice, the  tests  were  made  at  night  and  out 
of  doors. 

In  the  record  below,  A  represents  the 
examination  of  a  person  whose  chromatic 
sense  was  good,  when  tested  by  Holmgren 
worsteds,  but  who  was  unable  to  recognize 
differences  between  colors  at  20  ft.  B  rep- 
resents the  test  of  Dr.  Frank  himself. 

V.\NISHIXO     DISTANCES HAlLEn.\D     COMPANY'S     SIG- 
NAL GLASS. 

A.      Oreen    20  ft. 

A.      Red     70  ft. 

A.  White     30  ft. 

B.  Green 4.5  ft. 

B.      Red    80  ft. 

XELS    SIGNAL    GLASSES. 

A.  Green   -15  ft. 

A.  Red    95   ft. 

B.  Green   More  than  500  ft. 

B.  Red   More  than  500  ft. 

A.  Xels  yellow  signal  glass.  ..  .More  than  500  ft. 

No  exact  values  can  be  given  for  the  van- 
ishing distances  of  the  Nels  glasses  under 
,  "B,"  and  for  the  Nels  yellow  under  "A." 
This  is  due  to  the  fact  that  only  a  distance 
of  500  ft.  was  available  and  the  lights  still 
identified  themselves  at  that  distance.  The 
actual  vanishing  values  will  be  reported 
later,  when  the  experiments  have  been  car- 
ried out  on  a  long  tangent. 

To  test  the  relative  transparency  of  the 
corresponding  colored  lights,  lanterns  were 
placed  side  by  side  with  results  as  follows: 

A.     Railroad  company's  green  signal  glass 

disappeared  as  a   light  at 80  ft. 

Nels   green   signal   glass   still    visible  as   a 

light. 
A.     Railroad  company's  red  disappeared  as 

a   light  at   75  ft. 

A.  Nels  red  still  visible  as  a  light. 

B.  Railroad  company's  green   disappeared 

as  a    light   at SO  ft. 

B.     Nels  green  still  visible  as  green. 

B.     Railroad     company's    red    disappeared 

as  a  light  at SO  ft. 

B.     Nels  red  signal  glass  still  visible  as  red. 

Photometric  measurements  of  the  relative 
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transpaieni  y  of  the  glasses  were  made  "wiih 
a  Biinsen  photometer.  Some  colors  affect 
the  paocometric  readings  more  than  others, 
but  the  results  are  nevertheless  worth  noi- 
ing: 

Por 
Cent. 

Light  transmitted  by   Xels  yellow S.j.nCi 

Light  transmitted  by  Xels  green o.lin 

Light  transmitted  by  Xels  red lO.nn 

Light  transmitted  by  R.  R.  company's  green  1..") 
Light  transmitted  by  R.  R.  company's  red.  o.l 
In  conclusion,  Dr.  Frank  called  attention 
to  the  risk  involved  in  trusting,  men  who 
have  chromic  myopia  to  read  signals  in  high- 
speed train-working.  Even  in  the  case  of 
moderate  speeds  the  shortening  of  the  view 
of  a  green  or  a  red  signal,  for  instance, 
would,  in  the  case  of  dense  fog  or  snow, 
greatly  impair  the  ability  of  such  a  person  to 
regulate  the  sp^ed  of  the  train,  as  compared 
with  the  ability  of  the  same  person  in  clear 
weather. 


Fig.   1 — Panel    Forms,   First   Design — N.   Y.  C.   &    H.    R.    R.    R. 


Forms  for  Concrete  Work. 


By  G.  R.  w.\i).-;«oi;th.* 
Now  that  concrete  has  come  to  be  so  ex- 
tensively used  for  abutments,  piers  and  re- 
taining walls,  the  manner  of  finishing  the 
exposed  faces-  has  passed  through  the  experi- 
mental stages,  until  most  excellent  results, 
both   in    durability   and   appearance   of   the 


are,  however,  expensive,  both  in  labor  and 
material,  and  less  care  is  usually  given  to 
their  erection,  with  the  result  that  the  de- 
marcations .of  the  boards,  knots  and  often 
the  grain  of  the  lumber  is  apparent  in  the 
finished  surface.  At  all  events,  forms  of 
this  type  cannot  be  used  a  second  time,  on 
work  where  finish  is  an  important  feature, 
as  the  boards  are  split  and  dented  when 
they  are  removed.  In  order  to  reduce  the 
cost  of  forms  per  unit  of  masonry,  at  a 
greater  first  cost,  if  necessary,  a  panel  type 


Fig.  2  illustrates  the  details  of  this  panel 
design  as  finally  adopted.  This  type  has 
been  used  with  eminently  satisfactory  re- 
sults on  retaining  walls  and  abutments  of 
considerable  length,  although  it  is  less  prac- 
ticable for  small  pieces  of  masonry.  The 
strap,  wedge  and  block  permit  the  lower 
panels  to  be  drawn  out  endways  as  soon  as 
the  concrete  has  set  sufficiently,  and  the  sur- 
face is  thus  exposed  and  may  be  floated. 

Fig.  3  shows  a  section  of  the  retaining  wall 
of  the  east  approach   to  the   Hudson  River 
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Shield  for  Placing   Facing   Mortar. 


finished  surface,  are  obtained.  Since  good 
practice  does  not  sanction  the  application  of 
a  plaster  finish  after  the  concrete  has  finally 
.set,  the  uniformity  of  texture  and  the  ac- 
curacy of  surface  of  the  finished  face  must 
be  obtained  either  by  depending  largely  on 
the  nicety  of  the  forms,  or  by  floating  the 
surface  of  the  masonry  before  the  final  set 
takes  place. 

Forms  may  be  made,  with  great  care,  of 
selected  lumber  planed  and  sandpapered, 
with  nails  set  and  holes  puttied.  Bubble 
holes  will  generally  appear  in  the  finished 
face  to  a  greater  or  less  extent,  depending 
on  the  amount  of  working  the  facing  mortar 
le'jeived  when  applied  to  the  forms.  These 
are,  of  course,  minor  defects;  a  Portland 
cement  wash  brushed  over  the  surface  will 
eradicate  most  of  them,  and  the  result  will 
be  very  satisfactory.     Forms  built  as  above 


naturally  suggested  itself  as  being  easy  to 
ere3t  and  take  down. 

This  panel  type  was  first  designed  and 
erected  under  the  direction  of  Mr.  Hugh 
Latimer,  Asst.  Engineer  on  the  New  York 
Central  Lines,  and  as  first  used  in  illus- 
trated in  Fig.  1.  This  section  was  designed 
only  with  the  idea  of  repeated  use  of  the 
panels,  and  not  with  the  idea  of  removing 
the  lower  ones  and  floating  the  surface  be- 
fore final  set.  These  panels  were  used  16 
times  before  becoming  unfit  for  further  use. 


Freight  Bridge  of  the  New  York  Central 
at  Albany.  The  panels  that  have  just  been 
drawn  appear  piled  up  at  the  base  of  the  fin- 
ished section,  and  the  last  panel  of  the  ro"* 
is  being  withdrawn.  Concrete  is  being  placed 
for  the  upper  courses  of  the  section,  the 
lower  portion  has  been  finished,  and  the  mid- 
dle portion  is  being  floated.  The  photograph 
illustrates  the  various  operations  very  well. 
The  concrete  wall  is  built  in  50-ft.  sections, 
with  vertical  expansion  joints  between.  Th^ 
10-ft.  length  of  panels  lends  itself  readily  to 


•Assistant  Terminal  Knginofr.  Xen-  Vork  Central 
trprlglits  should  in  all  cases  be  s(-<-nrely  braced 
from  the  rear,  and  no  wires  should  be  used. 
Forms  should  be  erected  in  .jOft.  sections  of  fiv" 
panels  each,  care  being  taken  to  get  npilgbts  set 
to  proper  batter,  and  panels  level.  f)n!v  the  lower 
panels  for  a  .".Oft.  section  to  be  pla<fd  lirst.  the 
second  being  fastened  in  position  wlim  ilie  con- 
crete has  been  placed  nearly  to  the  top  of  thi-  first 
panel.  .After  the  concrete  has  becoim-  ]);irtially 
set.  BO  that  the  mortar  face  has  reached  the  con- 
sistency of  rubber,  the  first  panels  should  be  re 
moved  by  drawing  the  wi-'iges.  removing  the  oui- 
Inch  blocks,  tind  drawing  tin-  panels  out  endways. 
The  section  of  the  face  thus  i-xposed  slioiilil  then  1»- 
finished  at  once  with  water  and  wood  float  *no 
cement  wash  to  be  applied  i  unlll  It  is  of  a  uniform 
texture,  and  all  ridges  and  other  imperfections  of 
snrface  have  been  removed. 


Fig.  3 — Standard  Panel  Forms  in  Use — N.  Y.  C.  &  H.  R.  R.  R. 
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this  procedure  in  sections  of  50  ft.,  as  six 
lengths  will  allow  of  5  ft.  lap  on  the  pre- 
ceding section  and  have  room  at  the  other 
end  for  the  head  forms  for  the  section. 

Fig.  4  illustrates  a  type  of  shield  used 
with  good  results  in  connection  with  the 
movable  forms,  to  insure  a  minimum  thick- 
ness of  facing  mortar  placed  simultaneously 
with  the  backing.  These  shields  are  of  sheet 
metal  and  are  placed  on  the  foundation 
course  before  beginning  to  place  the  con- 
crete for  the  body  of  the  wall.  The  mortar 
is  placed  between  the  shield  and  the  wooden 
form,  and  after  the  6-in.  layer  of  backing 
concrete  is  placed,  the  shields  are  raised  suc- 
cessively for  each  layer,  and  the  backing 
concrete  rammed  so  as  to  force  it  slightly 
into  the  facing  mortar.  The  usual  practice 
of  placing  the  moi-tar  against  the  forms  with 
a  trowel  requires  a  much  greater  average 
thickness  in  order  to  insure  a  specified  mini- 
mum thickness. 
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65.53  per  cent,  of  the  gross  earnings  in  1903, 
against  61.11  in  1902.  A  further  consider- 
able increase  in  wages  and  a  reduction  of 
freight  rates  are  to  be  made,  which  cause  ap- 
prehensions for  the  immediate  future. 


A   Metal   Railroad  Tie. 

A  patent  on  a  metal  railroad  tie  has  been 
granted  to  Mr.  S.  B.  Hoover,  of  Roca,  Neb. 
Two  illustrations  of  the  tie  are  shown,  giv- 
ing a  good  idea  of  its  form  and  appearance. 
Several  objects  were  sought  in  designing  the 
tie.  important  among  which  were  (1)  to 
secure  a  simple  and  durable  construction 
adapted  to  fasten  the  rails  firmly  in  posi- 
tion and  prevent  them  from  becoming  acci- 
dentally   displaced    or    moved   out   of   aline- 


The  Dickey  Rail-Joint  Support. 


The  rail-joint  support  shown  in  the  en- 
gravings was  devised  l)y  Mr.  G.  W.  Dickey. 
Chicago.  It  consists  of  a  length  of  standard 
T-bar  placed  below  the  ties  immediately  un- 
der and  parallel  to  the  track  rails,  and  se- 
cured to  the  latter  by  clamps,  as  shown. 
The  T-bar,  which  weighs  10  lbs.  to  the  foot, 
is  shallow,  and  its  flange  width  is  approxi- 
mately equal  to  the  width  of  the  rail  base. 
For  tie  joints  the  bar  is  4''2  ft.  long,  and  for 
suspended  joints  SVi  ft.  The  clamps  weigh 
5  lbs.  each,  and  are  tied  together  by  1-in. 
Ijolts  8  in.  long.  The  same  principle  is  ap- 
plied to  supporting  crossings,  a  suitable 
length  of  T-rail  being  clamped  under  the 
discontinuous  track  rail.  The  inventor  esti- 
mates that  the  life  of  a  support  will  be 
seven  years  in  rock  ballast.  In  cinder  bal- 
last it  would,  of  course,  be  less.  The  cost 
per  joint  is  $1.50. 

One  of  these  supports  was  applied  last 
summer  to  a  joint  in  the  Lake  Shore  road 
in  the  city  of  Chicago,  which  had  been  giv- 
ing considerable  trouble.  It  was  thoroughly 
tamped  up  at  the  time,  and  though  it  has 
had  no  attention  since,  the  joint  is  still  up 
to  a  good  surface,  while  adjacent  joints  have 
required   looking  after   several   times.      The 


Hoover   IVletal    Railroad  Tie. 

ment;  (2)  to  provide  a  tie  which  will  be 
held  firmly  in  place  without  the  need  of  em- 
bedding it  on  the  roadbed,  and  (3)  to  pro- 
vide a  tie  which  will  remain  fixed  in  the 
position  in  which  it  is  placed  without 
having  to  provide  some  securing  means 
therefor. 

The  tie,  which  is  cast  in  one  piece,  con- 
sists of  two  similar  end  portions  connected 
by  a  longitudinal  rib  or  bar.  This  bar  ex- 
tends the  length  of  the  tie  and  is  integral 
with  a  base  having  its  lower  face  concaved, 


3ted   Joint   Support-.  End   View  of  Clamp. 

Elevation   and   Sections   Dickey   Rail-Joint. 


Chicago  Terminal  Transfer  and  the  Santa 
Fe  have  each  placed  trial  orders  for  the 
supports.  Mr.  Dickey's  Chicago  address  is 
6006  Lafayette  avenue. 


The  first  year  of  the  Swiss  State  railroads 
turned  out  very  well,  considering  all  the 
circumstances.  There  was  a  balance  of  only 
about  $200,000  left;  but  the  expenses  include 
a  sinking  fund  to  retire  the  cost  of  purchase 
within  60  years,  and  the  addition  to  em- 
ployes' wages  was  about  $700,000,  and  for 
maintenance  and  renewal  of  road  and  rolling 
stock  $520,000.     The  working  expenses  were 


the  object  of  which  is  to  bring  the  edges 
firmly  in  contact  with  the  roadbed  and  pre- 
vent lateral  movement  of  the  tie.  To  pre- 
vent longitudinal  movement,  laterally  pro- 
jecting wings  at  the  inner  end  of  each  end 
portion  are  formed  on  each  side  of  the  cen- 
tral rib,  their  inner  faces  being  concaved. 
The  rail  base  rests  on  a  table  supported  at 
the  ends  by  standards  extending  upward 
from  the  edges  of  the  base.  Arms  extend 
each  way  from  the  table  along  the  top  of 
the  central  rib,  and  the  outer  corners  of 
these  arms  have  angular  lugs,  which  form  a 
V-shaped   recess   on   each   arm.      As   will    be 
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seen  from  the  plan  view.  Fig.  2,  the  rail  is 
held  by  plates,  which  are  steel  and  which  fit 
into  these  V-shaped  recesses,  each  plate  be- 
ing held  by  tap  bolts,  or  other  suitable 
means.  The  inner  end  of  each  plate  fits 
over  the  rail  base  and  abuts  the  web. 

The  inventor  claims  that  it  will  be  im- 
possible with  this  tie  for  the  track  to  get 
out  of  gage  except  by  injury  to  the  holding 
plates,  in  which  case  the  latter  may  be  re- 
versed in  position,  both  ends  being  formed 
to  fit  the  V-shaped  recess.  Also  that  any 
chance  to  center-bind  is  avoided  by  the  omis- 
sion of  the  base  at  the  center.  Further- 
more, that  these  ties  will  require  only  one- 
half  the  ballast  that  is  needed  with  wooden 
ties  because  of  the  wings  at  the  inner  ends 
of  the  end  portions,  there  being  no  need  of 
ballast  outside  of  these;  and  that  being 
self-tampir.g  and  self-draining  the  track  can 
be  kept  in  better  shape  with  less  work  than 
with  wooden  ties.  The  estimated  weight  of 
the  tie  is  156  lbs. 


The   Argentine    Railroads   in    1900-1901.* 


The  Argentine  railroads  are  making  more 
favorable  progress  than  formerly,  and  of 
late«  the  railroad  system  has  been  extended, 
especially  with  a  view  to  increasing  railroad 
trafBc  with  neighboring  countries,  and  with 
Chile  and  Bolivia  in  particular. 

In  Argentina,  as  in  our  country,  the  rail- 
roads are  the  precursors  of  means  of  trans- 
portation. English  capital  soon  recognized 
this  fact  and  developed  the  railroad  system. 
The  government,  too,  assisted  the  movement 
by  putting  railroad  materials  on  the  free 
list  and  by  guaranteeing  interest  as  well  as 
by  subsidizing  the  railroads  with  land,  both 
agricultural  and  mining.  The  government 
also  subscribed  to  the  capital  fund.  The  first 
great  railroad  system  built  with  the  assist- 
ance of  the  government  was  the  Central  Ar- 
gentine Railroad  running  from  Buenos 
Ayres  to  Cordoba  in  the  center  of  the  coun- 
try. This  road  received  a  guarantee  of  in- 
terest and  also  a  substantial  land  grant  and 
exemption  from  taxes,  all  with  a  view  to  at- 
tracting foreign  capital  to  railroad  build- 
ing. In  the  case  of  railroads  built  later  the 
government  did  not  find  it  necessary  to  be 
as  liberal  in  its  subsidies,  but  still  con- 
tributes largely  to  the  cost  of  new  lines. 

The  relation  of  the  government  to  the 
ra'lroads  has  been  much  influenced  by  the 
I  reccdent  of  Germany,  plthough  government 
ownership  in  Argentina  is  practically  out  of 
the  question,  as  it  would  entail  an  expen- 
diture of  about  $650,000,000.  Equally  im- 
practicable would  be  a  policy  similar  "j  the 
Belgian  method  of  paralleling  the  privar'3 
railroads  with  government  lines.  The  gov- 
ernment in  Argentina  has  followed  the  o|)- 
posite  course  and  has  sold  off  some  of  its 
own  railroads,  but  has  striven  to  secure  a. 
fair  degree  of  uniformity  and  harmony 
among  the  private  lines.  Conditions 
similar  to  those  existing  in  the  United 
States  are  apparent.  Competition  among 
the  railroads  and  their  growing  mon- 
opoly has  led  to  many  difficulties,  and  legis- 
lation has  been  aimed  at  controlling  this 
monopoly.  Now  railroads  ai-e  chartered  for 
a  limited  period  of  time,  and  are  subject  •') 
government  purchase  at  an  apr-raised  vali:o. 
Moreover,  th'i  sale  or  lease  of  railroads  is 
now  subject  to  goveriiiuenl  aiiprova!.  The 
government  exerts  itseli  to  s  -cure  just  treat- 
ment of  the  public  and  harmonious  action 
among  the  various  railroads.  The  separate 
local  jurisdictions  of  the  several  provinci^s 
hfvc  created  much  confusion  and  have  seri- 
ously stood  in  the  way  of  developing  throu.gh 


♦Abbreviated    f n>m    thf   ■•  *  i 
csfii,"   Mny  p.nd  June.   1!>04. 
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traffic.  The  government  has  done  much  \o 
influence  the  rate  policy  with  a  view  to  en- 
couraging   I  raffle    between   the   various   pro- 

^■^°^^-'-  tal  of  $7,500,000  for  twenty  years.    The  com- 

In  general,  the  government  has  had  little  plefion  of  this  international  railroad  will  not 

direct   influence  in  fixing  rates  on  the  rail-  seriously    affect    the    water    transportation 

roads.     Nominally,   it   can   interfere   in   the  from  the  Atlantic  to  the  Pacific,  though  it 

case  of   rates   that  enable   the  railroads   to  will    shorten    the    distance   from    Europe    to 

net  more  than  a  certain  percentage  on  their  Chile  by  6  or  8  days.    Freight  rates  will  nec- 

capital.     By   decree  of  November,  1S99,   the  essarily   be  high,   and   freight  will   have  to 

existing    "exceptional"    rates    are   subject   to  be  transshipped  at  several  points.    Passenger 

ihe  approval  of  the  government.     The  mat-  traffic  will  be  somewhat  affected  by  the  ex- 


L :  •  ■  iiilian  act  of  February,  1903,  opens  the  tell-tale  of  the  same  color.  When  the  table 
v.iiv  to  the  completion  of  the  link.  The  gov-  has  been  placed  for  a  waiting  locomotive 
pniment  guarantees  5  per  cent,  on  the  capi-    the  operator  notifies  the  man  in  charge  by 

changing  the   signal   to   green.     The  tables 


were  furnished  by  Geo. 
Chicago. 


P.   Nichols  &  Bro., 


New   Steamer    A.    W.    Wolvin. 


ter  of  freight  classification  also  comes  with- 
in government  jurisdiction,  and  some  prog- 
ress has  been  made  in  preventing  discrimi- 
nation. 

The  great  difficulties  to  be  contended  with 
are  the  lack  of  uniformity  in  railroad  equip- 
ment, the  difficulty  of  securing  through 
rates  and  the  publishing  of  a  uniform  tariff 
schedule,  besides  which  complaints  are  fre- 
quently heard  of  a  lack  of  rolling  stock  and 
of  warehouse  and  other  terminal  facilities. 
In  the  past  few  years  there  has  been  a 
strong  movement  toward  railroad  consolida- 
tion: for  instance,  the  Santa  Fe  &  Cor- 
doba Southern  Railroad  was  consolidated 
with  the  Rosario  Railroad  in  1900,  and  the 
West  Santa  Fe  Railroad  with  the  Central 
Argentine  Railroad.  This  consolidation  of 
railroads  has  strengthened  the  position  of 
the  private  railroads  against  the  govern- 
ment. The  government  railroads,  as  com- 
pared with  the  private  railroads,  have  been 
far  from  financially  successful.  They  have 
not  been  well  managed  and  in  some  cases 
have  been  sold  to  private  corporations.  Much 
is  expected  as  the  result  of  openin'^  a  .eov- 
emment  railroad  to  Bolivia.  The  traffic  m 
india  rubber  and  various  ores  offers  great 
inducement  to  a  through  route  with  that 
country.  The  engineering  difficulties  are 
serious.  The  government,  however,  hopes  to 
build  a  profitable  railroad  northvvard  into 
Bolivia  and  to  compete  successfully  with  the 
other  routes  to  the  seaports.  In  1894,  Bo- 
livia and  the  Argentine  came  to  an  agree- 
ment about  building  this  international  rail- 
road, the  Argentine  government  furnishing 
the  capital.  Work  was  begun  in  1896,  but 
in  1902  the  construction  of  the  railroad  was 
put  in  the  hands  of  a  private  corporation. 

The  international  railroad  between  the  Ar- 
gentine and  Chile,  across  the  Andes,  is  not 
quite  completed.  Both  financial  and  strate- 
gic reasons  have  delayed  its  completion.  The 
Argentine  section  is  practically  finished.  It 
is  a  narrow  gage  road,  and  it  is  therefore  of 
different  gage  from  the  railroads  of  the  two 
countries  it  connects.  Thirty-six  miles  of 
line  are  yet  to  be  built.  During  the  summer 
months,  traffic  by  mule  connects  the  two 
links  of  the  complete  railroad  system.  The 
eventual  railroad  is  to  cross  the  Andes  by  a 
tunnel  nearly  16,000  feet  above  the  sea  level. 


istence  of  this  shorter  route.     Even  in  1902 
this  land  route  was  used  by  5,000  people  as 


The  new  steamer  A.  W.  Wolvin,  shown  in 
the  accompanying  photograph,  is  the  largest 
vessel  ever  built  on  the  Great  Lakes,  and  is 
of  especial   interest  because   it   is  the   first 


The  A.  W.  Wolvin — Largest   Vessel  on   the  Great   Lakes. 
against  1,000  persons  who  passed  from  the    cargo    carrier    designed   especially   to    meet 


Atlantic  to  the  Pacific  ports  in  question  by 
the  Straits  of  Magellan. 


Rectangular    Engine    Houses   at   St.    Lculs. 

Several  references  nave  already  been 
made  in  these  columns  to  the  rectangular 
engine  houses  of  the  Terminal  Railroad  As- 
sociation of  St.  Louis.  There  are  three 
houses  of  12  stalls  each,  served  by  four 
transfer  tables,  two  in  each  pit.  A  view  of 
one  of  these  table  sets,  and  of  parts  of  two 
of  the  houses,  is  shown  in  the  engraving 
herewith.  The  houses  are  brick,  with  gable 
roofs  of  low  pitch,  and  have  steel  rolling 
doors. 

The  tables  are  75  ft.  long  and  of  175  tons 
capacity.  They  travel  125  f.p.m.  loaded 
and  300  f.p.m.  light.  As  they  are  used  both 
night  and  day,  an  incandescent  light, 
backed  by  a  reflector,  is  placed  at  each  end 
close  to  one  side  to  enable  the  operator  to 
line  the  track  without  trouble  at  night. 
Also,  on  top  of  the  cab  is  a  signal  light 
which  normally  shows  red,  and  inside  is  a 


Rectangular    Engine    Houses   with    Transfer   Tables. 
Terminal   Railroad  Association  of  St.   Louis. 


the  conditions  of  the  new  automatic  ore  un- 
loaders  which  have  been  installed  at  Lake 
Erie  ports  for  the  purpose  of  transferring 
the  bulk  material  wholly  by  mechanical 
means  from  the  ships  to  the  cars  which  con- 
vey it  to  the  blast  furnaces  in  the  so-called 
Pittsburg  district  in  Ohio  and  Pennsylva- 
nia. 

In  order  to  facilitate  the  operation  of  the 
"clam-shell"  buckets  of  the  automatic  un- 
loaders  and  enable  them  to  scoop  up  the  ore 
without  the  assistance  of  any  hand  shovelers 
the  hold  of  the  Wolvin  is  built  in  the  form 
of  a  hopper  with  sides  that  slope  from  the 
main  deck  down  to  the  tank  top  and  the 
ends  built  on  the  same  slope.  This  hopper 
extends  in  one  continuous  length  of  409  ft. 
without  bulkheads  or  divisions  of  any  kind 
and  is  43  ft.  wide  at  the  top  and  24  ft.  at 
the  bottom.  Several  of  the  automatic  un- 
loaders  may  be  operated  simultaneously 
inasmuch  as  the  deck  of  the  Wolvin  is 
pierced  by  33  cargo  hatchways,  each  meas- 
uring 33x9  ft.  in  the  clear  and  spaced  12 
ft.  apart.  -  These  hatchways  are  fitted  with 
a  system  of  steel  plate  sliding  hatch  cov- 
ers operated  by  steam  engines. 

The  Wolvin  is  560  ft.  long  over  all,  540 
ft.  keel,  66  ft.  molded  beam  at  the  widest 
part  and  32  ft.  deep  amidships.  Her  length 
is  just  double  that  of  the  Cambria,  the  first 
steel  vessel  built  on  the  Great  Lakes,  which 
went  into  commission  in  1887,  The  main  en- 
gine of  the  new  vessel  is  of  the  quadruple 
four-cranked  type,  with  cylinders  181/^,  28^2, 
431/2  and  66  in.  in  diameter  and  42  in.  stroke, 
designed  for  an  indicated  horse-power  of 
2,000  when  making  80  r.p.m.  Steam  is 
generated  in  two  Babcock  &  Wilcox  boilers 
working  at  a  pressure  of  250  lbs.  per  sq.  in. 
The  vessel  cost  $480,000,  has  500,000  cu.  ft. 
of  cargo  space  and  will  be  capable  of  carry- 
ing 12, .'.00  tons  of  coal  or  401,000  bu.  of 
grain  on  a  draught  of  18V.  ft.  The  coal 
bunkers  have  a  capacity  of  360  tons  and  the 
vessel  is  fitted  with  electric  lighting  plants 
in  duplicate,  so  as  to  be  prepared  for  any 
emergency  which  would  incapacitate  one 
plant. 
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THE  TEHUANTEPEC   ROUTE. 


In  another  column  Mr.  E.  L.  Coithell, 
whose  work  on  the  Isthmus  is  well  known, 
writes  of  the  practical  fulfillment  of  the 
project  for  a  traffic  route  across  the  Isthmus 
of  Tehuantepec,  which  for  nearly  four  cen- 
turies has  been  the  dream  of  those  desiring 
access  from  the  Atlantic  Ocean  to  the  Pacific 
and  from  the  Pacific  to  the  Atlantic  short  of 
Panama  or  the  Straits  of  Magellan.  Like  all 
the  trans-Isthmian  projects — in  number  le- 
gion— this  present  Tehuantepec  railroad, 
now  so  nearly  completed,  has  been  beset  with 
many  difficulties.  The  Vera  Cruz  &  Pacific 
road,  which  occasioned  a  Baltimore  banking 
institution  so  much  trouble  last  fall,  con- 
nects with  this  same  Tehuantepec  railroad, 
but  was  born  too  soon  to  gain  thereby  as  an 
independent  project,  and  now  becomes  part 
of  the  government  through  route  from  the 
north.  As  Mr.  Cortheli  says  in  his  paper, 
it  is  not  to  be  expected  that  the  Vera  Cruz 
&  Pacific  will  share  very  heavily  in  the 
trans-Isthmian  traffic,  because  of  the  greater 
length  of  the  Vera  Cruz  route,  as  compared 
with  the  sti-aight  route  across  from  Salina 
Cruz  to  Coatzacoalcos;  but,  viewed  purely 
as  a  Mexican  and  not  as  an  interoceanic 
road,  it  would  seem  likely  that  it  might  pick 
up  its  share  of  a  very  pretty  traffic  to  and 
from  the  City  of  Mexico.  The  suggestion 
which  Mr.  Cortheli  throws  In,  that  this  gov- 
ernment majority  ownership  of  the  merger 
route  from  the  United  States  border  to  Sa- 
lina Cruz  forms  a  long  link  in  the  proposed 
intercontinental  system  from  New  York  to 
Buenos  Aires  does  not  strike  us  as  impor- 
tant, for  reasons  which  need  not  be  entered 
into  at  this  time  except  to  point  out  in 
the  briefest  possible  way  that  such  a  rail- 
road, if  ever  the  unsteady  governments  in- 
volved could  get  together  and  build  it,  would 
have  to  compete  for  through  traffic  with  a 
deep-water  route  of  about  the  same  length. 
But  it  seems  reasonable  to  expect  that  this 
new  railroad  unification  in  Mexico  in  con- 
nection with  the  trans-Isthmian  route  may 
develop  a  very  important  traffic  indeed  for 
points  not  quite  so  far  distant  as  Buenos 
Aires. 

As  Mr.  Cortheli  points  out,  the  Tehuante- 
pec project  has  not  been  confined  in  the 
minds  of  its  advocates  to  an  ordinary  freight 
and  passenger  railroad.  The  canal  idea  has 
been  much  investigated  and  mu2h  urged. 
Mr.  Cortheli  makes  reference  to  the  explora- 
tions and  surveys  made  under  the  directions 
of  the  United  States  Navy  Department  by 
Captain  R.  W.  Shufeldt,  and  published  in 
1872.  Captain  Shufeldt  was  impressed  at 
that  time  by  the  fact  that  the  Gulf  of  Mexico 
could  be  held  against  any  foreign  power  and 
he  pointed  out  that  the  channels  between 
Cuba  and  Florida  and  Cuba  and  Yucatan  on 
the  south,  being  in  the  aggregate  not  more 
than  200  miles  wide,  could  always  be  effec- 
tively closed  by  the  navy,  holding  Key  West 
and  Tortugas  as  the  base  of  operations.  The 
chief  engineer  of  that  expedition,  the  late 
Mr.  E.  A.  Fuertes,  well  remembered  by  read- 


ers of  the  Railroad  Gazette,  rejected  the  pre- 
viously advocated  canal  plan  of  Senor  Moro 
for  feeding  the  summit  level  of  a  ship  canal 
by  means  of  the  junction  of  the  rivers  Chic- 
apa  and  Ostuta,  as  being  impracticable,  not 
only  because  a  joint  delivery  of  these  two 
streams  would  have  been  insufficient,  but 
because  it  would  have  been  quite  impracti- 
cable, to  effect  the  junction.  Mr.  Fuertes 
recommended  the  River  Corte,  or  upper  Coat- 
zacoalcos, as  a  feeder,  and  proposed  a  canal 
114  miles  long  with  140  locks.  This  canal 
was  to  be  22  ft.  deep,  60  ft.  wide  at  the  bot- 
tom and  162  ft.  wide  at  the  top,  but  it  would 
have  required  a  27-mile  aqueduct  feeder, 
which  would  have  had  to  run  under  moun- 
tains, with  three  miles  of  aggregate  tunnel- 
ing and  some  heavy  cutting.  The  true  mean 
elevation  of  Tarifa,  the  lowest  and  most 
available  pass  in  the  mountains  traversing 
the  Isthmus  from  east  to  west,  was  72  ft. 
higher  than  the  river  counted  on  to  furnish 
the  water,  as  measured  in  the  dry  season. 
The  proposed  dam  to  raise  the  elevation  72 
•  ft.  was  only  a  small  part  of  the  difficulties 
which  this  route  involved,  and,  after  all  had 
been  done,  the  Fuertes  survey  only  provid- 
ed for  a  22-ft.  minimum  depth  in  the  canal, 
while  the  depth  of  the  Suez  Canal,  which,  in 
spite  of  its  enlargement  is  too  small  to  admit 
of  the  practicable  passage  of  our  large  pres 
ent  day  steamers,  is  31.2  ft. 

The  interoceanic  route  described  in  Mr. . 
Corthell's  present  paper  involves  trans-ship- 
ment of  goods  from  steamer  to  wharf  and 
from  wharf  to  steamer,  a  serious  obstacle. 
And  yet,  the  writer  points  out  how  quickly 
this  may  be  done  with  improved  appliances, 
and  he  balances  off  the  time  of  a  Panama 
passage  with  the  time  of  a  Tehuantepec 
trans-shipment  much  to  the  advantage  of  the 
Tehuantepec  route.  We  are  disposed  to  con- 
sider this  trans-shipment  as  a  difficulty  con- 
siderably more  serious  than  it  appears  to 
Mr.  Cortheli,  but  it  should  in  any  event  be 
possible  and  feasible  to  transfer  passengers 
and  valuable  goods  in  this  manner,  so  that 
the  approaching  completion  of  the  present 
Tehuantepec  railroad  is  an  event  of  real  and 
of  great  importance. 


THE    ECONOMIC    LIMITS    OF    LEGISLA- 
TIVE AUTHORITY, 

The  most  potent  legislative  body  cannot 
exercise  effectively  every  power  with  which 
it  may  nominally  be  endowed.  The  monarch 
who  attempted  to  order  the  tides  was  no 
more  impotent  to  force  them  to  obey  his  will 
than  the  Parliament  which  sought  by  statute 
to  prevent  the  workmen  of  England  from 
obtaining  the  enhanced  wages  that  were  the 
natural  consequence  of  the  scarcity  of  labor 
caused  by  the  ravages  of  the  black  death. 
Beside  the  inexorable  law  of  supply  and  de- 
mand the  fiat  of  the  most  august  legislative 
assembly  is  a  vain  and  useless  expenditure 
of  effort.  But  that  which  cannot  be  accom- 
plished by  direct  means  can  sometimes  be 
brovight  about  by  indirect  measures.  If  the 
markets  of  the  United  States  were  open  to 
foreign  producers,  no  statute  could  enforce 
a  price  of  $30  per  ton  for  steel  rails  at  a  time 
when  similar  rails  sold  in  Canada  for  $20 
per  ton,  or  in  England  for  $15  per  ton,  but 
by  fixing  a  tax  on  imported  rails  of  $20  per 
ton  the  high  domestic  price  might,  we  do  not 


say  it  would,  be  maintained.  No  statute 
could  effectively  fix  the  wages  of  common 
labor  at  $3  per  day,  but  arbitrary  restriction 
of  the  labor  market  might,  temporarily  at 
least,  make  it  impossible  to  conduct  enter- 
prises which  could  not  afford  to  pay  that 
rate. 

We  are  moved  to  these  reflections  upon 
the  plain  teaching  of  the  economic  history 
of  the  world  by  a  sentence  contained  in  an 
article  contributed  to  the  North  American 
Review  for  June  by  Hon.  Charles  A.  Prouty, 
a  member  of  the  Interstate  Commerce  Com- 
mission. Mr.  Prouty  declares  that  "the  only 
way  to  regulate  railroad  rates  is  to  regulate 
them,"  by  which  he  evidently  means  that 
the  Commission  of  which  he  is  a  conspicu- 
ous member  ought  to  have  rate-making  au- 
thority. Such  a  declaration  clearly  arrays 
its  author  with  those  who,  in  spite  of  the 
lessons  of  experience,  believe  that  legislation 
is  all-powerful  and  who  would  fall  back  upon 
the  law-making  power  for  relief  from  every 
ill  of  industrial  life.  It  is  all  the  more  sur- 
prising coming  from  a  member  of  the  body 
which  for  seventeen  years  has  struggled  with 
varying  degrees  of  ineffectiveness,  to  secure 
the  observance  of  rates  named  by  the  car- 
riers themselves,  for  it  would  seem  tliat  the 
plainest  teaching  of  that  experience  ought  to 
be  the  fact  that  railroad  transportation  will, 
in  the  end,  sell  for  the  price  (or  rate)  which 
those  who  desire  it  and  can  afford  to  pay  for 
it  are  willing  to  pay.  How  can  it  be  imag- 
ined that  rates  made  by  statute  of  Congress 
or  by  a  Commission  entrusted  with  a  part 
of  ihe  Congressional  authority  over  inter- 
state commerce  can  be  enforced  if  all  of  the 
agencies  of  the  Commission  and  of  the  Fed- 
eral Department  of  Justice  have  for  nearly 
two  decades  proved  powerless  to  compel  the 
railroads  to  sell  transportation  at  the  rates 
named  in  schedules  promulgated  by  their 
own  officers?  The  Interstate  Commerce  law 
requires  that  every  participant  in  inter- 
state railroad  transportation  shall  publish 
schedules  showing  all  its  charges  and  shall 
file  copies  of  every  schedule  and  every  charge 
in  such  schedules  with  the  Commission. 
Deviations  from  the  rates  named  in  these 
schedules  are  misdemeanors  always  punish- 
able by  fine,  and  during  most  of  the  seven- 
teen years  they  have  also  been  punishable 
by  imprisonment.  Yet  every  annual  report 
issued  by  the  Commission  has  its  story  of 
wholesale  departures  from  the  legal  rates. 
One  after  another,  in  annual  succession,  the 
Commission  has  devised  and  recommended 
new  safeguards  against  such  violations  of 
law.  Some  of  the  amendments  suggested 
have  been  adopted  and  at  least  one  of  them 
has  been  repealed  as  well  in  accordance  with 
a  later  suggestion  from  the  Commission. 
But  rate-cutting  has  not  stopped,  although 
during  the  recent  period  of  heavy  traffic  it 
was  greatly  reduced.  The  law  in  regard  to 
evidence  was  amended  so  as  to  remove  the 
opportunity  to  avoid  testifying  in  regard  to 
rate-cutting  on  the  ground  that  it  might  be 
self-incriminating,  and  the  courts  have  been 
invoked,  as  in  the  Brimson  and  Brown  cases, 
but  there  has  been  no  complete  disappear- 
ance of  the  practice.  Even  injunctions  and 
the  Elkins  law  have  been  avoided  by  means 
of  allowing  excessive  divisions  to  industrial 
railroads  and  special  allowances  to  the  own- 
ers of  private  cars.  What  can  all  this  mean, 
unless  it    is  that   rates  which   lack  the  eco- 
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nomic  sanction,  that  is,  those  which  fail 
accurately  to  express  the  actual  relation  be- 
tween the  supply  of  railroad  transportation 
and  the  demand  for  it  are  unstable  and  are 
sure  to  be  discarded  in  favor  of  those  which 
meet  the  requirements  of  the  situation?  Yet 
Mr.  Prouty  thinks  that  the  Commission  can 
prescribe  rates  for  the  two  hundred  thousand 
miles  of  railroad  and  the  billions  of  dollars 
of  annual  traffic  of  the  United  States.  The 
railroads  employ  hundreds  of  traffic  experts, 
men  whose  lives  have  been  devoted  to  the 
study  of  industrial  needs  and  often  those  of 
restricted  sections  or  particular  classes  of 
traffic.  These  experts  have  formulated 
schedules  of  rates,  and  the  whole  power  of 
Congress,  supplemented  by  the  wishes  and 
commands  of  railroad  owners,  has  failed  to 
secure  the  observance  of  the  rates  named  in 
these  schedules.  Is  it  reasonable  to  assert 
that  where  these  experts  have  failed  in- 
variably to  discover  the  stable  rate,  a  body  of 
five  lawyers,  however  distinguished  and  able, 
can  succeed?  Yet  that  is  precisely  the  con- 
clusion to  which  Mr.  Prouty's  article  leads. 
He  overlooks  or  wilfully  rejects  the  proposal 
to  secure  reasonable  stability  by  removing 
the  incentive  to  rate-cutting,  that  is,  by  per- 
mitting agreements  to  maintain  rates  and  to 
divide  tonnage  or  earnings,  and  chooses  the 
direct,  arbitrary  and  universally  ineffective 
method.  He  proposes  legislation  on  an  exact 
par  with  that  against  which  Adam  Smith 
directed  the  strongest  portion  of  "The  Wealth 
of  Nations,"  the  successive  failures  of  which 
are  so  skilfully  recorded  by  Thorold  Rogers. 


RAILROAD    SHOP    TOOLS: 


The  design  of  machine  tools  is  being  revo- 
lutionized by  the  perfection  of  high-speed 
steels.'  Cutting  feeds  and  speeds  have  been 
greatly  increased,  with  the  result  that  most 
tools  designed  even  five  years  ago  have  de- 
veloped serious  defects  and  weaknesses. 
Machine  tool  builders,  at  first,  attempted  to 
meet  the  demand  for  more  powerful  ma- 
chines, by  merely  increasing  the  weight  of 
the  parts  without  altering  the  design,  but 
this  expedient  has  in  most  cases  failed.  The 
result  is-  that  the  modern  machine  tool  has 
been  entirely  redesigned  with  due  regard 
for  the  magnitude  and  character  of  the 
stresses  which  it  will  be  called  upon  to  with- 
stand. For  example:  in  the  case  of  many 
heavy  driving  wheel  lathes  the  face  plate 
is  driven  directly  by  a  gear  meshing  with 
teeth  on  the  face  plate  instead  of  being 
driven  through  the  spindle.  This  design 
does  away  with  the  torsional  strains  in  the 
spindle  which  produce  chattering  and  which 
increase  the  liability  of  failure.  Boring 
mills,  lathes,  planers,  etc.,  have  also  under- 
gone many  radical  changes  in  design.  In 
giving  to  our  readers  a  series  of  articles  de- 
scribing modern  machine  tools  for  railroad 
shops,  we  hope  to  perform  a  useful  service. 
Only  such  tools  as  represent  the  best  mod- 
ern practice  are  being  described,  and  the 
selections  are  by  experts  on  the  subject.  The 
art  is,  of  course,  in  a  state  of  transition, 
but  when  the  entire  series  has  been  com- 
pleted it  will  embrace  the  important  tools 
'used  in  the  several  departments  of  railroad 
shops.  The  subject  is  one  that  is  of  great 
importance  to  those  interested  in  the  effi- 
ciency of  railroad  shops,  but  the  machine 
tool  is  not  the  only  element  in  shop  organi- 


zation that  requires  attention.  Good  organi- 
zation is  an  important  factor,  and  it  is  about 
as  unreasonable  to  equip  a  shop  with  power- 
ful high  speed  rapid  reduction  lathes,  if  ihey 
are  not  worked  to  their  capacity,  as  it  is  tu 
buy  a  powerful  high  speed  locomotive  if  the 
condition  of  the  permanent  way  is  such  that 
speeds  higher  than  30  miles  an  hour  are  im- 
possible. Good  organization  and  good  tools 
are  both  desirable  and  necessary  if  the  high- 
est possible  efficiency  is  to  be  obtained. 


would   raise  the  head  of  the  spike   withoitable  ,,j. 
tending    to    break    its    hold,    and    it    could^^^ 
afterwards  be  tightened  again  in  a  similar  ^^ 
manner.    But  the  special  value  of  the  screw 
spike,   like   that  of  the  dowel,   would   seem 
to    be    its    use   in    preserved    timber,    where 
the  wood  around  the  spike  hole  is  the  weak- 
est part. 


A  full  extract  is  given  elsewhere  in  this 
issue  of  Mr.  von  Schrenk's  Bulletin  on  the 
use  of  screw  spikes  and  dowels.  Prom  the 
standpoint  of  common  American  conditions, 
the  obvious  criticism  to  be  made  is  that  a 
tie  must  be  creosoted  or  otherwise  pre- 
served before  the  economy  to  be  effected  can 
be  expected  to  balance  the  additional  first 
cost.  Where  untreated  ties  are  used,  the 
limit  of  service  is  generally  occasioned  by 
decay  elsewhere  than  around  the  spike  hole: 
The  decay  in  white  oak  ties,  starting  in  the 
heart  of  the  wood,  spreads  out  radially, 
eventually  loosening  the  hold  of  the  spike, 
and  the  use  of  dowels  might  be  expected  to 
increase  their  service  somewhat.  But  the 
scarcity  of  white  oak  leads  to  the  restric- 
tion of  its  use  to  points  of  special  strain, 
such  as  on  curves,  and  it  is  not  thought 
desirable  to  prolong  the  use  of  a  tie  in  such 
a  position  after  decay  has  spread  to  any  ex- 
tent. Yellow  pine  ties,  in  much  more  com- 
mon service,  decay  from  the  bottom  up, 
and  the  spike  holes,  after  they  have  been 
plugged  and  the  spikes  redriven  through 
the  plug,  commonly  hold  well  until  it  be- 
comes necessary  to  replace  the  tie  on  ac- 
count of  trouble  elsewhere.  Therefore 
wherever  untreated  ties  are  used,  their 
eight  or  nine  years  of  service  would  proba- 
bly not  be  much  extended  or  bettered  by 
the  use  either  of  screw  spikes  or  of  dowels. 
With  treated  ties,  the  conditions  are  quite 
different.  The  difficulty  in  all  preservation 
processes  is,  at  reasonable  cost,  to  make  the 
creosote  or  other  preservative  penetrate 
deeply  into  the  wood.  Generally  speaking, 
the  spike  hole  is  a  channel  through  the 
protective  armament  to  that  part  of  the  tie 
which  has  received  the  least  treatment,  and 
moisture  finds  its  way  in,  causing  decay 
around  the  spike.  The  dowel,  well  satu- 
rated with  creosote  throughout  its  entire 
length,  effectively  checks  this,  and  is  itself 
protected  by  its  absence  of  fibre  ends,  since 
the  grain  of  dowel  runs  parallel  to  the  di- 
rection of  the  spike.  Where  treated  ties 
are  used,  it  seems  well  worth  while  to  imi- 
tate foreign  practice  in  this  method  of  pro- 
tecting the  exposed  part  from  decay  Al- 
though this  comment  refers  particularly  to 
the  use  of  dowels,  much  the  same  argument 
applies  to  screw  spikes.  So  long  as  the 
edges  of  the  spike  hole  are  firm  around  th'i 
driven  spike,  it  does  its  work  satisfactorily, 
and  the  additional  cost  of  screw  spikes  and 
of  their  application  seems  hardly  justifia- 
ble. Therefore,  when  ties  are  used  that 
decay  from  the  bottom  up,  before  the  tie  is 
rejected  on  account  of  deterioration  of  its 
spike-holding  qualities,  the  chief  value  of 
the  screw  spike  lies  in  the  fact  that  it  may 
lessen  the  work  of  caring  for  a  stretch  of 
track  which  has  been  heaved  by  frost. 
When  it  becomes  necessary  to  place  shims 
under    a    rail,    a   turn   or   so    with    ihe    key 


The  rear  collision  at  Midvale,  N.  J.,  last 
Sunday,  killing  Hi  passengers,  makes  two 
passenger' train  horrors  of  the  first  magni- 
tude in  this  month,  and  so  lengthens  the 
list  for  the  last  12  months  as  to  discoura,ge 
the  notion  that  the  law  of  averages  would 
soon  ease  up.  The  railroad  traffic  of  this 
country  is  now  so  enormous  and  increases 
so  steadily  that  unless  our  methods  are  im- 
proved our  fatalities  are  sure  to  increase. 
The  officers  of  the  Erie,  at  this  writing, 
seem  not  to  have  decided  whether  to  believe 
the  signalman  or  the  engineman  as  to  which 
made  the  fatal  error  in  this  case.  That  such 
cases  sometimes  remain  forever  undecided, 
is  familiar  to  all  who  read  the  English  blue 
books  on  accidents,  and  to  railroad  supei'in- 
tendents  from  their  own  experience.  Reflec- 
tions on  this  case  must  therefore  be  post- 
poned until  the  inquiry  is  finished.  In  the 
meantime  it  is  well  to  bear  in  mind  that  the 
interesting  question  whether  automatic 
block  signals  are  safer  than  the  simple 
■'telegraph  block  system"  is  by  no  means  set- 
tled by  a  single  case  of  this  kind,  or  even 
by  repeated  cases.  The  track  circuit,  now  a 
vital  feature  of  all  our  automatic  signals, 
has  undotxbtedly  many  times  performed  its 
function,  preventing  collisions,  when  a  human 
guardian  would  have  failed.  Whether  the 
failures  of  the  track  circuit,  plus  the  errors 
which  enginemen  have  made  with  auto- 
matics, but  would  not  have  made  if  watched 
by  signalmen,  have  equaled  or  exceeded  the 
errors  of  signalmen  under  a  similar  volume 
of  traffic  no  one  knows.  But  we  do  know 
that  manual  signaling  has  made  a  fine  rec- 
ord in  England,  and  that  our  manual  signal- 
ing cannot  fairly  be  condemned  on  principle 
unless  it  can  be  shown  to  be  inferior  to  the 
practice  in  England.  And,  if  inferior,  what 
is  the  reason?  The  Erie  has  consistently 
stuck  to  the  manual  system  while  all  of  its 
important  neighbors  have  adopted  auto- 
matics. The  first  question,  therefore,  in  the 
present  case,  is  not  one  of  systems  but, 
rather,  whether  the  system  used  was  man- 
aged in  the  best  possible  way. 


The  Detroit  Southern  Receivership. 


The  appointment  of  a  receiver  for  the 
Detroit  Southern,  announced  in  these  col- 
umns last  week,  could  scarcely  have  come 
as  a  surprise  to  those  who  have  followed  the 
history  of  the  road.  The  Detroit  Southern 
was  chartered  in  May,  1901,  as  successor  to 
the  Ohio  Southern  and  the  Detroit  &  Lima 
Northern  railroads,  forming  a  line  from  a 
point  not  far  southwest  of  Detroit,  running 
through  Lima  and  Springfield,  Ohio,  to 
Wellston.  A  little  property  known  as  the 
Iron  Railway,  afi:ording  an  entrance  into 
Ironton,  was  also  bought,  but  financial  diffi- 
culties have  prevented  this  link  being 
coupled  on  to  the  others.  Lacking  a  De- 
troit terminal  on  the  north  and  a  connec 
tion  through  to  Ironton  on  the  south,  the 
Detroit  Southern  was  compelled  to  pay 
heavily  for  trackage,  and  was  in  the  unfor- 
tunate  position  of  a  line  with  neither  head 
nor  tail,  in  a  country  served  by  many  com- 
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peting  railroads  which  did  not  labor  under 
this  disadvantage.  Of  the  two  links  form- 
ing the  main  portion  of  the  route  as  re- 
organized in  1901,  the  Detroit  &  Lima 
Northern,  opened  from  Lima  to  Adrian, 
Mich.,  in  189t),  was  in  chronic  difficulties, 
and  went  into  the  hands  of  a  receiver  on  a 
contractor's  suit  in  1898.  The  Ohio  South- 
ern, organized  in  1881  as  successor  to  the 
Springfield  Southern,  was  also  an  unfortu- 
nate property,  recording  a  deficit  in  1895, 
1890,  1897  and  in  1898,  in  which  year  it  was 
sold  under  foreclosure  of  the  first  mortgage. 
The  consolidation  of  these  two  defaulting 
properties,  with  insufficient  funds  under  the 
reorganization  to  put  the  new  line  in  order 
and  give  it  an  entrance  into  Detroit  and  a 
through  line  to  fronton,  did  not  start  aus- 
piciously, and  the  first  annual  report  issued 
by  the  Detroit  Southern  for  the  year  ending 
June  30,  1902,  complained  of  things  which 
were  certainly  to  have  been  looked  for  un- 
der the  circumstances;  shortage  of  motive 
power  and  other  equipment,  and  bad  condi- 
tion of  such  equipment  as  the  company 
owned,  for  the  reason  that  neither  of  the 
component  companies  had  been  able  to  spend 
the  requisite  amount  on  maintenance  or  re- 
newals. The  per  diem  rule  also  fell  upon 
the  company  most  inopportunely,  with  the 
result  that  all  its  bad  order  equipment  was 
brought  back  and  left  on  its  doorstep,  and, 
besides  these  discouragements,  the  first  year 
of  the  reorganization  saw  a  dry  season, 
when  the  streams  on  which  the  company  was 
compelled  to  depend  for  water  supply  for 
its  engines  were  very  low,  and  the  quality 
of  the  water  so  extremely  bad  as  to  be  ruin- 
ous to  boilers.  Another  difficulty  apparently 
not  anticipated,  was  that  during  the  re- 
ceivership of  the  Detroit  &  Lima  Northern 
the  scale  of  wages*  paid  the  employees  was 
only  65  per  cent,  of  that  paid  on  the  Ohio 
Southern  and  by  other  roads  in  the  same 
territory,  so,  after  the  consolidation,  this 
unfortunate  discrepancy  had  to  be  done 
away  with  at  considerable  cost  to  the  new 
•company. 

The  1902  year  passed  with  a  deficit  from 
the  year's  operations  of  $73,205,  but  in  1903 
hope  was  renewed  by  quite  an  increase  in 
the  gross  earnings,  so  that  the  1902  deficit 
as  carried  forward  was  reduced  somewhat 
Ijy  a  small  surplus  from  current  operations, 
and  on  the  first  of  November,  1903,  gross 
earnings  were  $100,000  ahead  of  the  year 
previous  at  the  same  time.  But  during  that 
month  the  road's  troubles  began  again.  The 
locomotives  were  again  seriously  hurt  by 
bad  water,  causing  a  loss  of  over  $100,000  in 
net  earnings,  and  by  tiie  time  these  condi- 
tions had  been  overcome  the  severe  winter 
weather  set  in.  Besides  this,  the  bituminous 
•coal  business  of  the  Jackson  district,  nor- 
mally furnishing  over  50  per  cent,  of  the 
total  tonnage,  was  extremely  unsatisfactory. 
In  consequence  of  these  things,  taken  to- 
gether with  general  depression,  the  company 
■was  unable  to  meet  the  interest  on  the  50- 
year,  first-mortgage,  4  per  cent,  bonds,  due 
June  1,  and  Samuel  Hunt,  President  of  the 
road,  has  been  appointed  receiver. 

This  receivership,  involving  some  500 
miles  of  line,  is  the  most  important  of  any 
which  has  occurred  for  several  years.  The 
only  other  noteworthy  receiverships  created 
this  year  have  been  that  of  the  Tennessee 
Central,  308  miles,  which  was  only  in  exist- 
ence a  short  time  before  a  satisfactory  ar- 
rangement was  made  for  resuming  operation 
on  the  former  basis;  the  Atlantic  &  North 
Carolina,  95  miles,  which  is  now  being  oper- 
ated by  the  State  of  North  Carolina,  its 
principal  owner,  pending  court  action  in  the 
fall;  the  Quebec  Southern,  139  miles,  and 
the  Brunswick  &  Birmingham,  109  miles. 
The   other   four   roads   for   which   receivers 


have  been  appointed  since  the  first  of  Janu- 
ary are  small  and  unimportant  properties, 
aggregating  only  103  miles.  In  view  of  the 
quite  prevalent  depression  of  the  last  few 
months,  this  record  is  an  extremely  good 
one,  comparing  with  13,730  miles  of  line 
worked  by  the  58  roads  which  were  sold  un- 
der foreclosure  in  1896,  and  the  12,831  miles 
worked  by  52  roads  sold  under  foreclosure 
in  1895.  It  shows,  what  was  already  known 
and  commented  on,  that  the  roads  of  the 
country  in  general  are  in  far  better  shape 
to  ■jvithstand  a  dull  period  than  they  have 
been  at  previous  times  of  depression.  The 
Detroit  Southern  receivership  comes  less  as 
the  result  of  an  operating  failure  than  as  an 
unsuccessful  attempt  to  redeem  a  previous 
failure. 


The  advance   sheets  of  the  report   of  the 
Interstate    Commerce    Commission    for    the 
year    ending   June   30,    1903,    give   the   total 
single-track   railroad  mileage  in  the  United 
States  on  that  date  as  207,977  miles,  an  in- 
crease of  5,505  miles  over  the  report  for  the 
year  ending  June  30,  1902.     This  is  the  larg- 
est increase  reported  by  the  lnt3rstate  Com- 
merce Commission  since  1890.    The  operated 
mileage  for  the  year  was  205,313  miles,  which 
includes  5,902  miles  of  line  on  which  track- 
age rights  were  exercised.   The  total  length  of 
railroad  mileage,  including  second,  third  and 
fourth  track  and  sidings,  was  283,822  miles. 
This  total  shows  an  increase  of  9,626  miles 
in  the  aggregate  length  of  all   tracks  oper- 
ated.    The  number  of  railroad  corporations 
included  in  the   report  was  2,078.     Of  this 
number  1,036  maintained  operating  accounts, 
805    were   classed   as   independent  operating 
roads  and  231  as  subsidiary  roads.    The  num- 
ber  of   locomotives   in    service   on   June    30, 
1903,  was  43,871,  an  increase  of  2,646.    These 
locomotives  were  classified  as  follows:     Pas- 
senger,   10,507;    freight,   25,444,   and   switch- 
ing, 7,058.     The  total  number  of  cars  in  ser- 
vice was  1,753,389,  an  increase  of  113,204  over 
1902.      This   rolling   stock   was   classified   as 
follows:      Passenger,    38,140     cars;     freight, 
1,653,782  cars,  and  the  remainder,  61,467  cars. 
These  latter  were  employed  directly  by  the 
railroads  in  their  own  service.     Of  the  total 
number  of  locomotives  and  cars  in  the  ser- 
vice of  the  railroads  (which  was  1,797,260). 
1,462,259    were   equipped    with    train   brakes 
and  1,770,558  were  equipped  with  automatic 
couplers.     The  number  of  employees  on  the 
payrolls  of  the  railroads  in  the  United  State? 
on  June  30,  1903,  was  1,312,537,  or  639  per 
100  miles  of  line.     These  figures,  when  com- 
pared with  the  corresponding  ones  for  1902, 
show  an  increase  of  123,222  in  the  number 
of  employees,   or   45   per  100   miles   of   line. 
The    par   value    of   the   amount   of   railroad 
capital    outstanding  on   June   30,   1903,   was 
$12,599,990,258,  or  a  capitalization  of  $63,186 
per  mile.    Of  this  amount,  $6,155,559,032  was 
stock  and  the  remaining  portion  of  $6,444,- 
431,226  consisted  of  mortgage  bonds,  income 
bonds,    car    trust    certificates    and    miscella- 
neous obligations.     Of  the  total  capital  stock 
outstanding,  44  per  cent,  paid  no  dividends. 
For  the  year  ending  June  30,  however,  the 
amount  of  dividends  paid   bv  the   railroads 
in  the  United   States  was  $96,728,176.     The 
number    of    passengers    carried    during    the 
year  was  694,891,535,  an  increase  of  45,013,- 
030,  as  compared  with  the  year  ending  June 
30,  1902.     The  number  of  tons  of  freight  car- 
ried was  1,304,394.323,  which  was  an  increase 
over   the   tonnage   of  the   previous   year  of 
104,078,536  tons.     The  ratio  of  operating  ex- 
penses to   earnings  whs   66.16   per   cent.,   as 
compared  with  64.66  per  cent,  in  the  previous 
year.      Gross    earnings    for    the    year    were 
$1,900,846,907,  or  an  increase  of  $174,466,640 
over  1902.     Operating  expenses  were  $1,257.- 
538,852,   or  $141,290,105   more   than   in   1902. 


Net  earnings  amounted  to  $643,308,055,  being 
an  increase  of  $33,176,535  over  1902.  The 
total  number  of  casualties  to  persons  on  the 
railroads  lor  the  year  ending  June  30,  1903, 
was  86,393,  of  which  9,840  represented  the 
number  of  persons  killed  and  76,553  the 
number  injured.  The  statistics  show  that 
one  passenger  was  killed  for  every  1,957,441 
carried,  and  that  one  was  injured  for  every 
84,424  carried.  In  respect  to  the  number 
of  miles  traveled,  however,  the  figures  show 
that  58,917,645  passenger  miles  were  traveled 
for  each  passenger  killed,  and  2,541,096  pas- 
senger miles  for  each  passenger  injured. 


Most  of  those  -who  took  part  in  the  dis- 
cussion of  the  advisability  of  using  screw 
reverse  mechanism  for  large  modern  loco- 
motives, at  the  last  Master  Mechanics'  con- 
vention did  not  believe  that  the  screw 
mechanism  was  practicable.  Quick  reverse 
being  a  vital  consideration,  it  was  held  that 
the  screw  reverse  mechanism  could  not  be 
made  to  meet  the  requirements.  The  two 
principal  advantages  of  the  screw  mechan- 
ism are,  first,  the  possibility  of  obtaining 
any  rate  of  expansion,  and,  second,  the  ease 
with  which  the  valve  mechanism  can  be 
moved.  The  principal  objection  to  its  use  is 
that  the  engine  cannot  be  reversed  quickly. 
Its  use  would  probably  cause  confusion  in 
case  of  emergency,  because  American  en- 
ginemen  have  been  trained  to  use  the  lever 
reverse  mechanism.  For  switching  service, 
screw  mechanism  would  never  be  favorably 
considered.  Furthermore,  all  freight  loco- 
motives have  considerable  switching  to  do 
on  the  road,  and  even  passenger  engines  are 
frequently  pressed  into  such  service.  Al- 
though power  brakes  enable  quick  stops  to 
be  made  without  using  the  reverse  lever, 
certain  kinds  of  flying  switches,  "spotting" 
the  engines  at  coal  and  water  stations  and 
on  turntables,  etc.,  require  work  with  the  re- 
verse lever.  With  a  screw  mechanism  many 
of  these  operations  would  be  difficult,  while, 
at  best,  considerable  loss  of  time  would  oc- 
cur. The  best  solution  of  this  problem,  es- 
pecially since  valve  mechanisms  have  be- 
co)ne  more  and  more  unwieldy,  would  be 
some  power  device  for  moving  the  lever 
quickly  and  positively.  A  good  many  de- 
vices of  this  sort  have  been  designed,  bui 
none  have  been  generally  used  because  of 
inherent  defects,  so  that  the  hand  operation 
of  the  reverse  lever  has  remained  the  pre- 
ferred method.  The  device  on  the  Mallet  com- 
pound built  for  the  Baltimore  &  Ohio,  and 
described  in  these  columns  May  27,  1904,  is 
simple  in  design  and  positive  and  effective 
in  action.  An  air,  or  steam,  cylinder,  placed 
tandem  pf  an  oil  cylinder,  is  used,  the  oil 
serving  to  govern  and  retard  the  motion. 
This  principle  is  not  new,  but  the  present 
application  is  such  as  to  give  very  satisfac- 
tory results.  A  complete  reversal  from  the 
front  to  the  back  corner  of  the  quadrant  can 
be  made  quickly  and  without  exertion  on 
the  part  of  the  engineman.  The  reverse 
lever  is  a  good  indicator  to  the  engineman 
of  the  condition  of  the  valves  of  the  loco- 
motive. By  unlatching  the  lever  he  can  tell 
if  the  valves  are  sticking. 


TRADE   CATALOGUES, 

The  Baldwin  Locomotive  Works  has  is- 
sued an  illustrated  pamphlet  descriptive  of 
their  exhibit  at  the  St.  Louis  Exposition. 
A  brief  history  of  the  works  is  given,  which 
includes  such  information  as  the  number  of 
men  employed,  the  horse-power  required  to 
operate  the  works,  the  consumption  of  coal 
in  tons  per  week,  and  the  total  area  of  floor 
space  in  acres,  etc.  An  interesting  account 
is     also  given  of  the  first  locomotive  made 
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by  the  company.  This  locomotive  was  built 
in  1S32  for  the  Philadelphia,  Germantowii 
and  Norristown  Railroad.  The  company  au  to 
the  present  time  has  built  24,000  iooomotivos. 
An  illustration  and  description  of  the  locomo- 
tive completing  each  1,000  is  given.  The 
twenty-four-thousandth  locomotive  was  built 
in  March,  1904,  for  the  Atchison,  Topeka  & 
Santa  Fe.  This  is  a  four-cylinder  balanced 
compound  of  the  Atlantic  type  and  is  part  of 
the  exhibit  at  St.  Louis.  Following  these 
descriptions  are  a  number  of  illustrations 
and  dimensions  of  typical  locomotives.  The 
remainder  of  the  pamphlet  is  devoted  to  the 
Baldwin-Westinghouse  electric  locomotives 
and  to  electric  motor  trucks. 


of  applying  this  metal  to  the  various  types 
of  bearings  are  also  shown. 


The  Link  Belt  Engineering  Co.,  Philadel- 
phia, has  just  issued  their  1904  edition  of 
the  Renold  silent  chain  booklet.  A  detailed 
description  and  illustrations  of  the  recently 
patented  bushed  type  of  chain  is  given.  It 
is  claimed  that  this  type  of  chain  is  practi- 
cally non-elongating.  The  book  is  illustrated 
with  views  which  show  some  of  the  applica 
tions  of  the  Renold  chain  which  are  in  ac- 
tual service  throughout  the  United  States. 
The  last  few  pages  are  devoted  to  a  number 
of  questions  which  will  help  the  customer 
in  ordering  this  type  of  chain.  The  same 
company  issues  a  booklet  on  "Retail  Coal 
Pockets,"  in  which  is  given  some  compara- 
tive costs  of  the  pocket  system  and  other 
methods  of  storing  coal.  The  book  is  illus- 
trated with  photographs  of  plants  which  are 
in  operation,  and  also  contains  a  number  of 
detailed  line  drawings  in  which  the  opera- 
tion of  these  plants  are  clearly  shown.  In 
the  back  of  the  book  is  given  a  partial  list 
of  retail  coal  pockets  equipped  with  the 
company's  machinery. 


The  Chicago  &  Xorth  Western  has  pub- 
lished an  attractive  and  useful  pamphlet  on 
"The  Lakes  and  Summer  Resorts  of  the 
Northwest."  It  is  intended  as  a  tourist's 
guide  to  the  summer  resorts  and  hunting 
and  fishing  grounds  reached  by  the  North 
Western.  It  contains  a  fine  lot  of  half-tone 
views  and  three  large  detail  maps.  There 
is  also,  in  the  back,  a  list  of  hotels  and 
boarding  houses  at  all  of  the  resorts  and 
fishing  and  hunting  grounds,  giving  rates, 
capacity,  distance  from  station,  etc.  The 
printing  and  engraving  and  the  general  get- 
up  of  the  volume  are  excellent. 


The  Philip  Carey  Manufacturing  Co.,  Lock- 
land,  Cincinnati,  Ohio,  issues  a  catalogue  de- 
scriptive of  Carey's  magnesia  coverings. 
The  book  is  illustrated  throughout  with 
views  of  buildings  and  power  plants  in 
which  this  company's  covering  is  used.  The 
first  few  pages  are  devoted  to  a  brief  but  in- 
teresting description  of  magnesia  and  asbes- 
tos. The  following  pages  set  forth  the  eco- 
nomic and  other  advantages  of  its  use. 


Charles  Engelhard,  41  Cortlandt  street,  N. 
Y.,  issues  a  booklet  descriptive  of  the  Le 
Chateliers  pyrometer.  This  instrument  is 
used  for  measuring  temperatures  in  ovens, 
cupolas,  boilers,  etc.  It  will  register  tem- 
peratures from  0  to  2,920  degrees  Fahren- 
heit. A  detailed  description  and  drawings 
are  given.  The  book  also  contains  tables  of 
the  melting  and  boiling  points  of  various 
substances,  and  other  useful  data. 


In ger soil-Sergeant  Drill  Company  (Pneu- 
matic Tool  Department)  has  published  a 
pamphlet  containing  a  full  description  and 
illustrations  of  the  Haeseler  "axial  valve" 
hammers.  Reference  is  made  in  the  pam- 
phlet to  the  scope  of  a  recent  decision 
of  the  Supreme  Court  bearing  on  the  patent- 
ed features  of  pneumatic  hammer  handles. 


The  Goldschmidt  Thermit  Company  has 
issued  an  illustrated  pamphlet  which  de- 
scribes the^application  and  use  of  Thermit 
in  foundry  practice.  The  compounds  in- 
clude Titan-Thermit  for  molten  iron,  Lun- 
ker-Thermit  for  steel  castings,  and  the  Anti- 
Piping  Thermit  to  prevent  piping  in  steel 
ingots. 

.CONTRIBUTIONS 

Heating    Surface    and    Boiler    Power. 

Philadelphia,  June  28,  1904. 
To  THE  Editor  of  the  Railroad  Gazette: 

The  article  by  Mr.  L.  B.  Jones,  on  the 
above  subject,  published  in  the  issue  for 
June  24,  describes  a  run  which  is  remark- 
able chiefly  because  it  was  made  in  regular 
service  and  represents  an  almost  everyday 
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The  Magnolia  Metal  Co.,  New  York,  has 
Issued  an  illustrated  handbook  of  useful  in- 
formation for  those  who  use  that  metal.  A 
number  of  tests  of  magnolia  metal,  as  well 
as  other  anti-friction  metals,  are  given.  A 
few  illustrations  showing  the  proper  method 
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Speed- Miles  Per  Hour 
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performance.  The  present  writer  was  on 
the  train,  and  independent  timings  taken 
between  stations  check  up  very  accurately 
with  the  speed  curve  presented  by  Mr.  Jones. 
In  considering  the  performance  of  this 
locomotive,  it  is  interesting  to  compare  it 
with  what  would  ordinarily  be  expected  of 
an  engine  of  its  nominal  capacity.  In  a 
catalogue  issued  by  the  Schenectady  Locomo- 
tive ^Vorks  in  1901  are  given  factors  show- 
ing the  relation  between  piston  spf;ed  and 
mean  effective  pressure,  and  from  these  have 
been  figured  the  drawbar  pull  and  horse- 
power and  the  total  tractive  effort  and  indi- 
cated horse-power  speed  of  80  miles  per  hour. 
Similar  calculations  have  been  made,  using 
the  formula  of  Prof.  Goss,  which  was  pub- 
lished in  the  Railroad  Gazette  of  January 
17,  1902.  The  results,  together  with  the  fig- 
ures actually  developed  in  the  run  under 
consideration,  are  given  in  the  following 
table: 


Schenectady  factors. .  .  .3108  663  6807  1453 
Prof.  Goss's  formula.  .  2819  602  42.50  11.33 
Actually  developed 6160     1322     10830       2325 


These  figures  are  interesting  chiefly  be- 
cause Prof.  Goss's  formula  is  based  prin- 
cipally on  the  heating  surface,  while  the  fac- 
tors given  in  the  Schenectady  catalogue  re- 
fer to  mean  effective  pressure  only.  To  de- 
velop 2,325  horsepower  at  80  miles  per  hr, 
this  engine  requires  a  mean  effective  pres- 
sure of  about  ^0  lbs.,  while  the  Schenectady 
factor  at  that  speed  allows  but  50  lbs.  While 
80  lbs.  may  be  rather  high,  it  is  evident  that 
the  steam  distribution  of  class  E,  is  very 
fine.  The  engine  is  equipped  with  balanced 
siide  valves  driven  by  the  Stephenson  link 
motion.  A  special  feature  is  the  double  link 
suspension,  there  being  a  hanger  on  each 
side;  a  device  which  has  been  used  with 
good  results  on  all  heavy  engines  recently 
built  for  this  road. 

Prof.  Goss'  formula  is  based  on  the  ex- 
pression T  :=  161     -—  ,  where  T  is  the  total 

tractive  effect,  H  the  heating  surface  and  S 
the  speed  in  miles  per  hour.  This  equa- 
tion may  be  transformed  to  read: 

Indicated  horse-power  =  ^-7^,.  and  hence 

for  class  E2,  I.  H.  P.  =  ^^^^  =  1133. 

This  formula  is  based  on  the  assumption 
that  2.33  sq.  ft.  of  heating  surface  are  re- 
quired per  horse-power,  and  if  we  allow  an 
average  of  26  lbs.  of  water  per  horse-power 

26 
the  rate  of  evaporation  will  be  ^-^  =  ll.lfr 

lbs.  per  square  foot  of  heating  surface  per 
hour.  These  figures  are  doubtless  correct 
for  average  practice,  but  in  the  present  In- 
stance the  rate  of  evaporation  was  very 
much  greater. 

The  accompanying  diagram  shows  horse- 
power curves  for  the  engine  under  considera- 
tion. Curve  "A"  was  plotted  from  the  Sche- 
nectady factors,  curve  "B"  from"  Prof.  Goss' 
formula,  while  curve  "C,"  which  was  plotted 
from  the  same  formula,  developed  to  give- 
the  drawbar  pull,  shows  the  power  required 
to  run  the  engine  and  tender  alone.  The 
actual  power  developed  (2,325)  is  plotted  at 
point  "D".  It  is  interesting  to  note,  as 
shown  by  the  dot  and  dash  line,  that  this 
point  is  on  the  natural  continuation  of  the 
Schenectady  curve  before  the  sharp  change 
in  direction  occurs  at  a  speed  of  about  SO' 
miles  per  hour.  The  writer  has  seen  records- 
of  tests  made  with  locomotives  in  which  the 
horse-power  varied  directly  as  the  speed,  and 
ii  is  not  unfair  to  suppose  that  this  engine- 
is  capable  of  producing  a  similar  horse- 
power curve.  In  other  words,  what  has  been 
called  the  "critical  speed,"  or  the  point 
where  the  horse-power  begins  to  decrease 
with  an  increase  in  speed,  is  not  met  within 
the  limits  of  ordinary  running;  and  the 
boiler  is  capable  of  maintaining  full  pres- 
sure at  the  highest  speed. 

The  development  of  the  Atlantic  type  loco- 
motive on  the  Pennsylvania,  since  the  intro- 
duction of  Class  E,  in  1899,  has  been  most 
interesting,  and  the  various  classes  have 
been  characterized  by  boilers  having  ample 
grate  area  and  provision  for  free  circulation, 
with  a  moderate  heating  surface;  also  the 
use  of  balanced  slide  valves,  plenty  of  weight 
on  the  drivers,  and  a  careful  attention  to  de- 
tails. The  latest  example  is  Class  E3a, 
which  is  similar  to  Class  B2;  the  principal 
difference  being  the  cylinders,  whicTT  are 
22  in.  X  26  in.,  and  the  weight  on  drivers, 
which  reaches  the  very  high  figure  of  118,000 
lbs.  The  heating  surface  and  grate  area  re- 
main the  same  as  in  the  earlier  engines. 
Class  Eja  is  working  most  of  the  express 
traffic  on  the  Pittsburg  and  Philadelphia  Di- 
visions, where  severe  grades  are  encountered  r 
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and  is  practically  doing  the  work  of  a  six- 
■coupled  engine.  The  Pennsylvania  has  tried 
.six-coupled  engines  in  passenger  service,  but 
it  is  believed  that,  in  some  cases,  a  four- 
coupled  type.  Six-coupled  locomotives  are 
doing  magnificent  work  on  many  roads,  but 
it  is  believed  that,  in  some  cases,  a  four- 
<;oupled  engine  would  be  preferable  and 
would  result  in  economy.  The  writer's  at- 
tention was  recently  called  to  a  case  where 
a  fast  train  of  four  cars  was  being  hauled 
■by  a  "Pacific"  type  locomotive  of  the  largest 
class.  What  percentage  of  the  total  power 
developed  was  realized  at  the  drawbar,  it 
would  be  rash  to  state,  but  the  fireman's  de- 


,or!"^ 


general  plan  of  the  improvement,  included 
the  elimination  of  190  deg.  20  min.  of  curva- 
ture and  12  ft.  of  rise  and  fall  and  the  track 
was  shortened  about  180  ft.  A  pine  trestle 
1,567  ft.  long  and  78  ft.  high  in  the  center 
was  abandoned  and  a  new  steel  trestle  870 
ft.  long  and  87  ft.  high  in  the  center  was 
built  for  the  new  line.  About  65,000  cu.  yds. 
of  excavation  were  taken  out,  a  portion  of 


The  new  steel  trestle,  which  spans  a  wide 
ravine  and  a  small  stream,  was  the  most  im- 
portant feature  of  the  work.  The  aban- 
doned wooden  trestle  and  the  new  structure 
are  shown  in  the  illustrations.  About  4,300 
cu.  yds.  of  first  class  masonry  are  included 
in  this  work.  It  consists  of  two  abutments 
and  36  small  piers,  four  piers  being  used  to 
support  each  tower  of  the  trestle.     Bedford 


Tbf?olizr~_ 


Plan   of   Monon    Improvements  near  Paoli,   Indiana. 


s:ription  of  the  engine  as  a  "coal  hog"  was 
probably  not  far  from  the  point. 

Paul  T.  Warner. 

i 
.  ^   Paoli   Trestle  on   the    Monon. 


^Y   A.   E.    KEMMER.* 

0,  Indianapolis  &  Louisville  has 

jipleted    some    heavy    improve- 

.iding  over  about  a  mile  of  track 

.  leans,  West  Baden  &  French   Lick 

near  Paoli,  Ind.  The  work  was  begun 

./,   1903,   and   was   finished   last  June. 

changes  made,  which  are  shown  in  the 


•Assistant  Engineer  C,   I.  &  L.  Ry. 
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which  was  used  in  making  the  fills  for  the 
approaches  to  the  bridge,  the  remainder 
being  used  at  other  points  on  the  line  to  fill 
abandoned  trestles  and  widen  existing  fills. 
The  old  line  was  built  to  avoid  the  heavy 
cut  seen  in  the  profile  just  north  of  the  new 
trestle. 


Profile  of  New  Line — Monon  Improvements. 


Abandoned   Wooden   Trestle  on   a   Curve. 


New  Steel   Trestle   Replacing  Old   Wooden   Structure. 


Erection  View  of  Paoli  Trest 
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oolitic  limestone  and  Lehigh  Portland  ce- 
ment were  used  in  the  construction  of  the 
masonry,  which  was  built  upon  solid  rock 
foundation.  3  to  12  ft.  below  the  surface. 
The  abutments  are  each  8  ft.  x  20  ft.  on 
top,  with  parapet  wall  7  ft.  high,  and  wiug 
walls  at  45  deg.  to  fit  a  slope  of  I'o  to  1. 
Measuring  from  top  of  parapet  wall  to  foun- 
dation, the  abutments  are  respectively  57  ft. 
and  62  ft.  high,  and  19  ft.  and  23  ft.  thick 
at  foundation.  The  piers  are  each  3  ft.  6  in. 
square,  covered  by  coping  4  ft.  square,  and 
extend  from  2  to  7  ft.  above  the  surface  of 
the  ground.  Two  anchor  rods,  each  1^2  in. 
in  diameter,  are  placed  in  each  pier  and 
extend  entirely  through  the  pier  into  solid 
rock.  These  rods  are  split  and  wedged  at 
the  bottom  and  grouted  with  a  1  to  1  sand- 
cement  mixture,  and  were  all  placed  and 
rigidly  grouted  before  placing  any  of  the 
steel  superstructure. 

One  of  the  illustrations  shows  the  traveler, 
105  ft.  high,  used  in  erecting  the  steel  work. 
The  girders  are  alternately  60  ft.  and  30  ft. 
in  length.  7  ft.  center  to  center,  and  6  ft. 
deep.  The  columns  of  the  towers  have  a 
batter  of  1  to  6,  and  rest  on  heavy  cast-iron 
shoes.  The  trestle  is  designed  to  carry  two 
159%-ton  engines  followed  by  a  live  load  of 
4,500  lbs.  per  lineal  foot,  and  is  made  of 
medium  open-hearth  steel.  The  specifica- 
tions used  were  those  of  the  American  Bridge 
Company.  The  trestle  is  built  on  a  grade 
of  lij  per  cent,  and  the  alinement  is  tan- 
gent. The  total  weight  of  the  steel  and  iron 
work,  including  castings,  is  1,091.000  lbs. 

The  steel  trestle  was  designed  by  Mr.  An- 


Rock   Cut    near   Culpeper,   Showing    Drilling    in    Progress. 


Southern  Railway  to  successfully  cope  with 
the  large  increase  in  freight  and  passenger 
trafBc  to  all  points  in  the  South.  An  exam- 
ple of  how  large  this  increase  has  been  may 
be  obtained  from  the  last  three  reports  of 
the  company,  which  shows  that  in  1901  the 
freight  tonnage  was  14,121,181  tons,  in  1902 
16,811,538  tons  and  in  1903  19,197,484  tons, 
or  an  increase  of  nearly  33  per  cent,  in 
three  years.     Similarly  passenger  ti'aiflc  in- 


number  of  curves  have  been  eliminated,  anJ 
grades  have  been  materially  reduced.  The 
second  track  runs  parallel  to  the  present 
main  line  on  an  even  grade  from  Alexan- 
dria to  Edsalls,  seven  miles.  At  this  point 
it  strikes  an  ascending  grade  of  .5  per 
cent,  for  about  half  a  mile,  until  it  reaches 
Springfield.  From  here  an  entirely  new  line 
has  been  laid  out,  running  to  mile  post  IS. 
This  revision  has  necessitated  a  number  of 


SpoHswood 


Profile  of  Southern   Railway  Second  Track   Improvement  Work  at    Spottswood,    Va. 


draws  Allen,  of  the  Wisconsin  Bridge  &  Iron 
Company,  which  company  built  and  erected 
the  trestle.  The  design  was  checked  by 
Mr.  Ralph  Modjeski,  Consulting  Engineer, 
Chicago,  who  also  inspected  the  work  as  it 
was  completed  in  the  shops  of  the  bridge 
company.  The  masonry  was  pronounced  by 
those  erecting  tne  structure  to  be  the  most 
perfect,  from  an  engineering  standpoint, 
upon  whi3h  they  had  ever  placed  a  bridge. 
The  surveys  and  general  plans  for  the  work 
were  made  by  Mr.  W.  A.  Wallace,  Division 
Engineer  of  the  Monon,  assisted  by  the 
writer,  who  also  acted  as  Assistant  Engineer 
in  charge  of  construction. 


Second 


Track     Work     on     the 
Railway. 


Southern 


The  purpose  of  the  second  track  and  re- 
vision work  now  being  done  by  the  South- 
ern is  to  make  that  road  the  best  freight 
and  rasbenger  route  from  Washington  to 
the  commercial  centers  of  the  South,  by 
doing  away  with  the  heavier  grades  and 
high  curves  on  the  present  line.  The  work, 
■which  was  begun  two  years  ago,  consists  not 
only  of  revision  of  the  present  line,  but 
also  in  huilding  of  a  second  track  between 
Alexandria,  eight  miles  out  of  Washington, 
and  Orange,  78  miles.  This  is  only  part  of 
the  final  plan,  however,  as  it  is  the  intention 
of  the  railroad  company  to  eventually  ex- 
tend the  double  track  to  Charlotte,  N.  C, 
300  miles  from  Orange.    This  will  enable  the 


creased  29  per  cent,  in  the  same  period. 
This  shows  quite  clearly  the  possibilities  for 
increased  traffic  which  will  be  developed 
when  this  improvement  work  is  finally  fin- 
ished. 

The  section  between  Alexandria  and  Ma- 
nassas, 26  miles,  has  been  in  operation  for 
over  a  year.  Between  these  points  the  most 
important    work    has    been    done;    a    large 


cuts,  including  one  45  ft.  deep.  From  Side- 
burn  to  mile  post  20  the  new  line  follows 
the  present  line  very  closely  and  runs  on  a 
grade  of  about  1  per  cent,  until  it  reaches 
Manassas.  From  Manassas  to  Orange  the 
work  has  consisted  of  paralleling  the  pres- 
ent main  line,  except  at  Culpeper  and  Rapi- 
dan.  The  ruling  grade  southbound  on  this 
section  is  1  per  cent.,  while  the  ruling  grade 


Sixty-Foot  Cut  at  Culpeper,  Va. — Southern   Railway. 
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northbound  is  .8  per  cent.  There  are  IS 
bridges  on  the  section,  the  largest  ones  of 
which  are  located  as  follows:  Broad  run, 
a  pin  truss  bridge,  113  ft.  long,  with  two 
spans;  Cedar  run,  a  deck  pin  truss,  156  ft. 
long;  Rappahannock  river,  a  through  pin 
truss,  with  three  spans,  measuring  respec- 
tively 113  ft,  124  ft.  %  in.  and  152  ft.  iVs 
in.  in  length;  Mountain  run,  a  deck  lattice 
truss  bridge,  64  ft.  long.  At  Cannon  branch 
there  is  a  35-ft.  concrete  arch  and  at  Ket- 
tle run  a  55-ft.  concrete  arch  has  been  built. 
All  the  other  arches  on  the  line  average 
about  12  ft.  The  maximum  cut  on  this  sec- 
tion is  60  ft.  and  the  maximum  fill  is  also 
60  ft.  The  line  from  Manassas  to  Culpeper, 
34  miles,  did  not  involve  much  heavy  work, 
but  from  Culpeper  to  Orange  a  large  amount 
of  heavy  work  was  made  necessary  by  the 
rock  formation  which  was  encountered.  At 
Culpeper  no  attempt  was  made  to  parallel 
the  existing  main  track,  as  the  present  cut 
is  of  rock.  In  order  to  take  this  out 
without  interrupting  traffic,  it  would 
have  been  necessary  to  quarry  the  material, 
which  would  have  been  extremely  expensive. 
An  offset  line  was,  therefore,  adopted,  using 
one  track  for  northbound  traffic  and  the 
other  for  southbound  traffic.  At  Rapidan 
the  old  line  was  abandoned  for  a  distance 
of  about  four  miles  owing  to  the  fact  that 
the  present  line  is  down  grade  at  this  point 
and  on  a  curve  approaching  the  bridge,  mak- 
ing it  very  dangerous  from  an  operating 
standpoint.  To  aid  in  avoiding  this,  con- 
crete abutments  were  put  in,  raising  the  new 
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Pig   Iron   Feasts  and    Famines.* 

Eight  times  within  ths  last  eighty  years 
the  industries  of  th-i  United  States  nave 
been  subjected  to  the  blighting  influences 
of  an  iron  famine.  During  these  famines, 
all  shapes  of  iion  and  steel  have  undergone 
an  enormous  advance  in  prices.  These  fam- 
ines have  not  resulted  from  the  falling  off 
in  the  volume  o£  production,  but  from  the 
rapid  increase  in  consumption,  and  from 
the  impossibility  o£  supplying  the  demand. 
It  requires  a  year  to  a  year  and  a  half  to 
build  a  furnace  for  producing  iron.  The 
average  stock  of  ii-on  carried  in  the  United 
States  for  the  last  20  years  has  been  less 
than  three  weeks'  production.  Under  these 
circumstances  when  the  demand  for  iron 
has  increased  largely  and  quickly,  say  100 
per  cent,  within  four  or  five  months,  it  has 
left  an  unsatisfied  demand — a  void,  which 
could  not  be  filled,  and  in  the  ensuing  strug- 
gle among  the  many  consumers  to  get  what 
little  Iron  was  produced  over  and  above  what 
vvas  pledged  by  contract,  these  enormous  ad- 
vances have  occurred.  The  late  Hon.  Abram 
S.  Hewitt  had  for  40  years  predicted  these 
wonderful  increases  in  consumption  on  the 
cumulative  increase  in  the  per  capita  con- 
sumption, together  with  the  rate  of  increase 
in  population.  In  1855.  for  instance,  the 
population  was  about  27.000.000  and  we  con- 
sumed about  100  lbs.  per  capita;  in  1890  it 
was  about  62.000.000  and  we  consumed  about 
."^OO  lbs.,  and  in  1902  it  was  about  81,000,000 
and  we  consumed  about  500  lbs.  per  capita. 


15^ 

of  bringing  about  an  agreement  to  restrict 
production,  with  less  than  1,000,000  tons  of 
stock  on  hand,  and  when  the  country  was 
on  the  eve  of  a  return  of  prosperity  which 
required  37,000,000  tons  above  the  ordinary 
annual  product.  The  furnaces  might  have 
piled  up  a  stock  equal  to  several  months' 
production,  and  still  have  realized  an  enor- 
mous advance.  In  Sctoland  there  was  an 
advance  of  75  per  cent,  in  1889,  with  a  re- 
serve stock  in  warrant  yards  equal  to  a 
year's  production,  but  it  would  have  pre- 
vented the  advance  of  -200  to  300  per 
cent,  which  actually  occurred,  and  from 
which  we  are  now  suffering  the  logical 
results. 

In  attempting  to  explain  why  a  large  stock 
was  not  accumulated  in  the  United  States, 
in  the  face  of  seven  such  experiences  and 
the  oft-repeated  warnings  that  the  increase 
was  so  sure  to  recur  as  the  country  was  sure 
to  continue  its  growth,  I  find  nothing  which 
seems  to  hit  the  nail  so  squarely  on  the 
head  as  the  view  of  the  Scotch  ironmaster, 
which  in  substance  is  that  Americans  are 
too  busy  to  take  long  views  of  business,  and 
as  evidence  of  this  he  cites  the  fact  that 
our  newspapers  (which  proverbially  give  the 
public  what  it  desires)  rarely  ever  quotes 
prices  and  conditions  back  for  more  than  a 
month  or  a  year.  In  discussing  the  Scotch 
pig  iron  warrant  system,  a  Glasgow  gentle- 
man said,  in  effect,  that  the  warrant  system 
has  been  to  us  a  great  educator.  Through  it 
■^\e  have  learned  to  take  broad  views  of 
business.     "We  look  upon   prices  and   stocks 
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line  10  ft.  above  the  former  line.  The  new 
bridge  over  the  Rapidan  river  is  of  deck 
pin  truss  construction,  with  two  spans,  each 
measuring  137  ft.  long.  The  heaviest  cuts 
on  this  section  are  at  Culpeper  and  Spotts- 
wood,  the  former  necessitating  the  removal 
of  about  120,000  cu.  yds.  of  earth  and  the 
latter  about  150,000  cu.  yds.  In  both  these 
cuts  several  strata  of  rock  were  encoun- 
tered and  it  was  necessary  to  do  a  large 
amount  of  blasting,  as  shown  in  the  accom- 
panying photograph.  The  entire  line  is  now 
practically  completed  and  will  probably  be 
thrown  open  for  traffic  in  the  fall.  The  gen- 
eral excavating  work  has  been  done  by  W.  J. 
Oliver  &  Co.,  Knoxville,  Tenn.  The  new 
line  will  enable  the  Southern  to  successfully 
carry  the  large  amount  of  freight  and  pas- 
senger traffic  which  daily  passes  over  this 
line  for  the  South. 

We  are  indebted  to  W.  H.  Wells,  Engi- 
neer of  Construction,  for  the  drawings  and 
photographs  shown. 


All  of  Mr.  Hewitt's  predictions  have  been 
more  than  verified.  In  his  address  to  the 
American  Institute  of  Mining  Engineers,  in 
1890,  when  the  production  was  about  9,000,- 
000  tons,  he  said  that  this  country  would 
require  at  least  14,800,000  gross  tons  of  iron 
per  annum  in  1900,  and  made  it  perfectly 
cleai-  that  there  was  no  more  doubt  that  this 
result  would  be  realized  than  there  was  that 
the  growth  of  the  country  would  continue. 
With  such  evidences  of  what  was  to  be  ex- 
pected, it  is  hard  to  understand  why,  in 
1895-90-97,  producers  did  not  run  their  fur- 
naces to  the  utmost  capacity,  sell  as  little 
iron  as  they  could,  and  pile  up  as  much  re- 
serve as  possible  on  which  to  reap  the  bene- 
fit of  the  high  prices  so  certain  to  come. 
What  they  actually  did  was  exactly  the  re- 
verse: In  nearly  every  iron  producing  dis- 
trict, meetings  were  called  for  the  purpose 

♦Extract  from  a  paper  read  by  Geo.  H.  Hull  at 
the  Atlantic  City  Convention  of  the  American  So- 
ciety for  Testing   Materials,  June,  1904. 


of  iron  not  in  the  light  of  a  month  or  a  year, 
but  in  tne  light  of  10  or  50  years.  We  argue 
that  what  has  occurred  in  the  past  will  be 
repeated  in  the  future,  if  the  same  causes 
exist  in  the  tuture.  We  have  learned  that 
every  few  years  there  is  a  sudden  and  great 
increase  in  the  demand  for  iron,  with  a  cor- 
responding increase  in  its  price,  and  we 
shape  all  our  business  calculations  to  take 
advantage  of  these  periodic  conditions,  with 
little  regard  to  what  the  conditions  are  for 
the  current  year.  The  delusions  which  re- 
sult from  looking  at  the  iron  business  in  the 
light  of  a  month  or  a  year  are  many.  For 
instance,  each  time  that  pig  iron  has  experi- 
enced several  years  of  low  prices  in  the 
United  States,  there  has  come  a  general  be- 
lief that  the  price  of  iron  would  never  again 
reach  abnormally  high  figures.  If  one  at- 
tempted to  combat  this  belief,  his  arguments 
were  swept  aside  by  the  declaration  that 
"conditions  are  different  now  from  what 
they  ever  were  before,"  but  the  high  prices 
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have  never  failed  to  come  again,  notwith- 
standing, and  alwajs  from  the  same  cause. 
Manj-  conditions  aie  always  "'different"  in 
a  growing  country,  but  the  working  of  the 
law  of  supply  and  demand  has  never 
changed,  and  never  will. 

Then  again,  we  have  in  this  country  utter- 
ly false  views  of  what  constitutes  large  and 
small  stocks.  With  us,  1,000,000  tons  of  pig 
iron  is  regarded  as  a  large  stock;  100,000 
tons  is  regarded  as  a  small  stock.  Neither 
of  these  views  is  necessarily  correct.  Large 
and  small  are  relative  terms.  They  have  no 
significance  except  in  connection  with  the 
things  and  conditions  to  which  they  relate. 
To  speak  of  one  owning  a  large  diamond 
and  living  in  a  small  house,  does  not  neces- 
sarily imply  that  the  diamond  is  larger  than 
the  house.  A  million  is  comparatively  a  large 
number  of  tons,  and  a  hundred  thousand  is 
comparatively  a  small  number,  but  it  is  not 
the  number  of  tons  on  hana  which  deter- 
mines that  the  stock  is  large  or  small.  One 
case  of  prints  might  be  a  large  stock  for  a 
cross-road  store,  while  one  thousand  cases 
might  be  a  small  stook  for  a  New  York  job- 
bing house.  Whether  a  stock  is  large  or 
small  depends  upon  whether  it  is  more  than 
sufficient,  or  less  than  sufficient,  to  supply 
the  demand  which  is  to  be  made  upon  it.  If 
the  amount  of  iron  on  hand,  added  to  the 
amount  which  can  be  produced  in  a  given 
time,  is  not  sufficient  to  meet  the  demand 
during  that  time,  then  the  stock  is  small; 
it  matters  not  how  large  the  number  of  tons 
may  be.  If  the  commodity  being  considered 
is  one  the  production  of  which  can  be  in- 
creased quickly  enough  to  supply  any  sud- 
den large  demand,  then  a  small  quantity 
may  be  ample  stock;  but  if  it  is  an  article 
the  consumption  of  which  may  increase  100 
per  cent,  within  four  or  five  months,  and 
the  produ'-tion  cannot  be  increased  in  like 
proportion  under  12  to  13  months,  then  noth- 
ing short  of  several  months'  production 
would  be  ample  stock. 

Among  all  the  causes  which  tend  to  pre- 
vent an  accumulation  of  a  reasonable  re- 
serve stock  of  iron  in  the  United  States, 
f  robably  the  most  powerful  one  is  the  strike 
ai;d  accident  clause,  v/hich  in  the  last  fifteen 
or  twenty  years  has  gradually  crept  into 
nearly  all  contracts  for  iron  and  steel.  It 
r<=-ads  something  like  this:  "Shipments  and 
deliveries  subject  to  strikes,  accidents,  de- 
ficient transportation  and  all  other  causes 
unavoidable  or  beyond  our  control."  Un- 
der this  clause  an  iron  producer  may  make 
contracts  for  everything  he  expects  to  pro- 
duce a  year  ahead,  and  yet  not  be  obliged  to 
carry  a  single  ton  of  reserve  stock.  Where- 
as, without  this  clause,  if  he  sold  ahead,  he 
would  be  obliged  to  keep  on  hand  enough 
stock  to  insure  keeping  up  his  deliveries 
during  any  unforeseen  interruption  in  the 
operation  of  his  works.  One  powerful  influ- 
ence which  results  in  the  large  accumula- 
tion of  large  reserve  stock  of  pig  iron  in 
Scotlard  '=  to  be  found  in  the  positive  and 
binding  nature  of  all  iron  contracts  made  in 
that  country.  If  anyone  fails  to  deliver,  no 
matter  from  what  cause,  he  must  suffer  the 
loss  incurred;  hence,  no  one  makes  con- 
tracts without  carrying  a  reserve  stock.  Ask 
anyone  who  sells  to  foreign  countries  for 
future  delivery,  if  he  is  permitted  to  em- 
i;o.:iy  thf-  strike  or  accident  clause  in  his  con- 
tracts with  foreign  buyers.  Yon  will  find 
tH.->r  none  of  them  are.  If,  for  instance,  an 
American  exporter  sells  a  million  bushels 
of  wheat  for  shipment  to  a  foreign  port  a 
few  months  ahead,  he  immediately  protects 
himself  against  any  advance  in  prices  by 
making  a  contract  on  Exchange  for  wheat 
certificates  covering  a  like  amount.  When 
he  eathers  up  the  grade  of  wbeat  needed 
to  fill  his  contract,  he  simultaneously  sells 


his  Exchange  contract.  If  a  cotton  spinner 
makes  a  contract  with  an  exporter  for  a 
thousand  cases  of  cotton  goods  deliverable 
ahead,  he  protects  himseit  against  advance 
in  cotton  by  buying  cotton  contracts  on 
Exchiinge.  Before  he  makes  his  goods,  he 
picks  up  the  pai'ticular  grade  of  cotton  he 
needs,  and  simultaneously  sells  his  cotton 
exchange  certificates.  Thus,  in  the  United 
States,  in  nearly  every  business  in  the  great 
staples,  except  iron  and  steel,  people  make 
positive  contracts  and  protect  themselves 
against  advances  by   Exchange   contracts. 

In  Scotland,  when  anyone  makes  a  con- 
tract for  work  which  requires  a  large 
amount  of  iron  and  steel,  he  immediately 
protects  himself  against  the  advance  in 
price  of  those  materials  by  making  a  con- 
tract with  an  iron  dealer  for  an  equal  quan- 
tity of  iron  by  warrant;  as  he  needs  the 
iron  and  steel,  he  buys  them  in  the  open 
market,  and  simultaneously  sells  an  equal 
quantity  of  his  iron  warrants. 

Strange  as  it  may  seem  at  first  glance,  the 
prudent  business  men,  who  deprecate  specu- 
lation in  business  are  the  backbone  of  ex- 
change dealings  in  commodities,  and  it  is 
because  of  this  aversion  to  speculation  that 
they  are  so.  Anyone,  for  instance,  who  takes 
a  contract,  deliverable  over  a  long  period, 
involving  the  use  of  a  large  amount  of  iron 
and  steel,  has  entered  into  the  most  danger- 
ous kind  of  a  speculation,  but  if  he  protects 
himself  by  immediately  making  an  exchange 
contract  for  a  like  amount  of  iron  by  war- 
rant, he  eliminates  this  speculative  feature, 
and  thereby  insures  his  legitimate  business 
profit,  no  matter  how  scarce  iron  may  be- 
come or  how  much  it  may  fluctuate  in  price 
during  the  fulfilment  of  his  contract. 

The  whole  tendency  of  the  warrant  sys- 
tem in  Scotland  is  to  accumulate  reserve 
stocks  of  iron,  and  lessen  its  extreme  fluc- 
tuations in  price.  The  tendency  of  our 
American  custom  is  just  the  reverse. 

Recently,  the  Hon.  Edward  Atkinson  has 
predicted   that  the  consumption   of  iron  in 


Copper   Tubes   for    Locomotive    Boilers.* 

The  fire-box  stays  of  the  locomotive-boilers 
on  the  London  &  North  Western  are  cop- 
per; the  inner  casing  of  the  fire-box  and 
the  tubes  generally  are  also  of  that  metal, 
which  is  found  to  be  more  economical  than 
steel,  in  durability  and  evaporative  power. 
Soon  after  the  general  introduction  of  cop- 
per boiler-tubes  it  was  observed  that  certain 
tubes  had  a  much  longer  life  than  others; 
in  fact,  the  life  of  tubes  by  the  same  maker 
often  varied  considerably.  Chemical  anal- 
yses of  both  good  and  bad  tubes  were  made 
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Fig.     1 — IVlethod     of    Grouping    Tubes  for 
Testing — London    &    North-Western. 

from  time  to  time,  and  it  was  generally 
found  that  the  most  durable  tubes  contained 
some  hardening  element,  such  as  arsenic  or 
nickel;  and  also  that  the  life  of  a  tube 
depended  upon  how  it  had  been  worked.  The 
tubes  usually  fail  through  being  worn  thin 
by  the  corrosive  action  of  the  furnace-gases 
and  the  abrasion  of  the  cinders,  the  pres- 
sure inside  the  boiler  then  causing  them  to 
collapse  at  the  corroded  part.  Others  fail 
by  breaking  immediately  behind  the  fire-box 
tube-plate,  a  result  which  is  often  due  to 
brittleness. 

In  order  to  ascertain  the  composition  of 
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Fig.  4 — Tests  of  Copper   Locomotive-Boiler  Tubes. 


the  United  States  will  reach  40,000,000  tons 
per  annum  between  1910  and  1913.  This 
prediction,  like  those  of  Mr.  Hewitt's,  is  not 
a  fanciful  outburst  of  imagination;  it  is 
simply  the  result  of  a  mathematical  calcula- 
tion based  upon  the  exact  growth  of  the  past, 
and  its  fulfilment  is  as  assured  as  is  the 
future  growth  and  expansion  of  the  country. 
If  in  1910  the  stock  on  hand  is  one  million 
tons  the  production  18  millions,  and  the  de- 
mand 40  millions,  then  the  supply  will  be  21 
millions  short  of  the  demand  the  first  year 
of  the  boom,  and  no  human  power  can  pre- 
vent another  iron  famine. 


the  copper  tubing  most  suitable  for  use  in 
locomotive-boilers,  a  set  of  tubes  (198)  by 
ten  different  makers  (20  by  each  of  eight 
makers  and  19  by  each  of  two  makers)  was 
put  into  the  boiler  of  engine  No.  1,213,  "The 
Queen,"  a  four-wheel  coupled  passenger  en- 
gine. Each  make  of  tube  was  so  placed  in 
the  tube-plate  as  to  get  the  same  amount  of 
abrasion  by  cinders  and  corrosion  by  'fur- 
nace-gases; this  was  insured  by  arranging 
them   in   20  groups,  each  group  containing 

•Abstract  of  a  paper  by  Francis  W.  Webb,  pre- 
sented to  the  Institution  of  Civil  Engineers,  Lon- 
don. ...AiiMi 
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one  tube  of  each  make,  with  two  exceptions, 
in  which  nine  makers  only  were  represented 
in  each  group.  The  method  of  grouping  is 
illustrated  in  Fig.  1.  The  tubes  were  num- 
bered consecutively  1  to  198,  and  the  differ- 
ent makes  were  numbered  1  to  10. 

The  boiier  fitted  with  the  experimental  set 
of  tubes  commenced  work  in  October,  1898, 
and  finished  in  December,  1901.  During  that 
,  time  the  engine  ran  142, .348  miles.  In  order 
to  determine  the  relative  merit  of  each  make 
of  tube  the  following  rule  was  observed. 
When  a  tube  failed,  it  was  taken  out  of  the 


Fig.    2 — Tube    Showing    Unequal 
Wasting. 
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make  which  stood  the  best  did  not  take  place 
until  the  engine  had  completed  123,896  miles. 
Of  the  tubes  second  in  order  of  merit,  only 
one  tube  failed,  and  that  at  the  end  of  107,- 
507  miles.  When  the  engine  had  completed 
142,348  miles,  it  was  decided  to  stop  the  ex- 
periment, although  the  experimental  tubes 
remaining  in  the  boiler,  by  two  makers,  were 
still  in  fairly  good  condition. 

It  was  observed  that,  with  one  exception 
the  failure  of  the  tubes  was  due  to  their  hav- 
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or  to  a  portion  of  the  cinders  striking  the 
top,  inside  of  the  ferrule,  and  being  deflected 
downwards  against  the  bottom  of  the  tube. 
A  typical  example  showing  the  unequal  wast- 
ing of  the  tube  just  beyond  the  ferrule  is 
illustrated  in  Fig.  2,  and  the  shape  and 
thickness  of  a  typical  "burst"  tube  are  shown 
in  Fig.  3. 

Chemical  analyses  of  each  of  the  tubes 
that  failed,  and  of  the  average  of  the  tubes 
that  did  not  fail,  were  made.     The  results 


Fig.    6 — Worn    Ordinary   Tube. 


A   Typical  "Burst"   Tube. 


of  the  analyses,  together  with  the  mileage 
of  each  make  of  tube,  arranged  in  order  of 
mileage — and  therefore  of  merit — and  are 
shown  diagrammatically  in  Fig.  4.  There  is 
practically  no  difference  in  the  chemical  com- 
position of  tubes  of  the  same  make,  whether 
they  failed  or  not;  and  that  the  two  makes 
of  tubes  which  stood  the  best  are  hardened 
with  nickel  and  arsenic  respectively.  Of  the 
tubes  marked  C  in  order  of  merit,  two  failed 
CNos.  146  and  178)  at  the  same  time;  hence, 
three  tubes  of  this  make  are  shown  as  hav- 
ing failed. 

Taking  the  quantity  of  arsenic  present  as 
determining  the  hardness  of  the  tube,  and 
the  hardness  as  representing  its  life,  the 
tubes  E  should,  at  least,  be  one  place  higher 
in  order  of  merit.    However,  the  make  which 


Fig.     5 — Elevation     and     Section     of 
Worn    Fluted  Tube. 

boiler  and  the  mileage  of  the  engine  was 
noted;  and  when  a  second  tube  of  the  same 
make  failed,  the  whole  of  the  tubes  of  that 
make  were  removed  from  the  boiler  and 
the  engine-mileage  np  to  the  failure  of  the 
second  tube  was  noted.  While  the  experi- 
ment was  in  progress,  the  tubes  were  re- 
rolled  and  re-ferruled  and  the  ferrules  were 
knocked  up  several  times. 

The  first  tube  failed  after  the  engine  had 
completed  34,067  miles,  and  the  second  tube 
of  the  same  make  at  the  end  of  40,612  miles; 
whereas  the   first   and   only   failure   of   the 


Fig.  7 — End  View  and   Elevation  of  Steel   Ferrule. 


ing  worn  thin  from  the  inside,  invariably  at 
the  bottom  and  within  6  inches  of  the  fire- 
box end  of  the  tube,  the  pressure  inside  the 
boiler  causing  them  to  collapse.  The  one 
exception  was  that  of  a  tube  which  cracked 
during  re-rolling.  It  is  singular  that  the 
inside  of  the  tubes  should  invariably  wear 
tiiin  at  the  bottom.  Doubtless,  this  unequal 
wasting  of  the  tube  is  due  either  to  the 
sulphurous  acids  from  the  sulphur  in  the 
coal  condensing  on  the  bottom  of  the  tube 
near  the  fire-box  end  during  the  lighting-up 
of  the  boiler,  and  thus  corroding  the  metal; 


stood  the  best  is  quite  different  from  the 
others  in  chemical  composition.  The  most 
satisfactory  copper  tubes  for  locomotives  are 
those  containing  either  3  per  cent,  of  nickel, 
or  at  least  0.5  per  cent,  of  arsenic.  Copper 
tubes  hardened  with  nickel  are  now  being 
put  into  locomotives  on  the  London  &  North 
Western,  and  good  results  are  expected. 

Three  samples  of  seamless  copper  tubes, 
said  to  contain  3  per  cent,  of  nickel,  0.5  per 
cent,  of  arsenic,  respectively,  which  have 
been  made  as  the  outcome  of  the  foregoing 
investigation,    have   been    submitted    to   the 


154 


THE     RAILROAD     GAZETTE. 


Vol.  XXXVII.,  No.  5. 


author.  Mechanical  tests  indicate  that  the 
tubep  are  softer  than  the  average  of  32  sam- 
ples of  ordinary  copper  tube  taken  from 
consignments  received  from  time  to  time. 
Nevertheless,  on  cutting  them  with  a  chisel 
they  do  not  show  particularly  soft  metal. 

Some  time  ago  experiments  were  con- 
ducted at  Crewe  with  fluted  copper  tubes, 
Fig.  5,  but  it  was  found  that  the  ridges  in- 
side the  tube  suffered  abrasion,  especially 
at  the  commencement  of  the  ridges,  just  be- 
yond the  ferrule,  which  were  rather  quickly 
worn  through;  consequently  the  use  of  such 
tubes  had  to  be  abandoned.  An  ordinary 
copper  tube  which  has  suffered  abrasion 
rather  severely,  as  will  be  seen  from  the 
corrugated  appearance  of  the  inside  surface 
of  the  tube,  is  illustrated  in  cross-section 
in  Fig.  6. 

In  conclusion,  a  form  of  steel  ferrule,  in- 
troduced by  the  author  at  Crewe  some  time 
ago,  may  be  mentioned.  The  ferrules,  which 
are  stamped  from  mild-steel  sheet,  are,  in 
the  fourth  of  the  five  operations  of  manu- 
facture, forced  into  a  die  which  forms  16 
small  ridges,  Vi-.  in.  in  width  and  about  Ve* 
in.  in  depth  on  the  outside.  These  ferrules, 
having  a  taper  of  1  in  80.  in  addition  to  the 
ridges,  are  found  to  hold  better  in  the  ends 
of  the  tubes,  which  are  rolled  with  parallel 
sides,  than  the  plain  turned  ferrules  with 
a  taper  of  1  in  40.  An  elevation  and  an 
end-view  of  this  improved  ferru'.e  are  shown 
in  Fig.  7. 


The    Tehuantepec  .Route. 

BY    E.    L.    CORTHELL. 

After  384  years — Cortez  to  Diaz — with 
projects  without  number  and  failures  many, 
and  with  persistent  efforts  on  the  part  of 
Mexico;  after  the  expenditure  of  large  sums 
of  money,  the  end  is  in  sight,  for  the  rail- 
road across  the  Isthmus  of  Tehuantepec, 
from  ocean  to  ocean,  will  be  ballasted  com- 
plete by  the  end  of  this  year.  There  will 
be  a  depth  of  22  ft.  through  the  Coatzacoal- 
cos  bar  in  the  Gulf  at  the  end  of  190.5.  with 
33  ft.  to  follow.  The  Salina  Cruz  harbor 
on  the  Pacific  will  be  protected  by  its  two 
breakwaters  in  the  sea  and  the  inner  port 
be  ready  for  business,  and  at  that  time 
lines  of  steamships  will  be  operating  from 
both  ports  to  the  coastwise  ports  of  Mexico 
and  the  United  States  and  to  other  countries. 
The  works  from  sea  to  sea  are  being  pros- 
ecuted with  all  the  energy  possible  by  one 
of  the  most  energf  tic  and  experienced  con- 
tracting firms  of  the  present  day — Messrs. 
Pearson  &  Sons,  of  London — who  are  also 
the  contractors  for  the  four  East  River  tun- 
nels of  the  Pennsylvania  Road  between  New 
York  City  and  Long  Island. 

There  are  still — dating  from  November, 
1903 — over  ten  millions  gold  to  expend  on 
the  two  harbors  and  ports  facilities.  When 
the  work  is  finally  complete  there  will  be 
open  to  the  world's  commerce  a  truly  inter- 
oceanic  route.  The  fact  that  the  Mexican 
Government  is  a  partner  with  Pearson  & 
Sons  in  the  construction  and  operation  for 
40  years  of  this  route  and  that  the  Govern- 
ment by  a  "merger"  with  certain  railroad 
companies  now  controls  the  operation  of  im- 
portant systems  extending  from  Laredo  to 
Salina  Cruz  makes  it  important  for  the 
Itailrond  Gazette  to  briefly  review  the  his- 
tory of  the  project — dating  back  nearly  400. 
years,  and  to  present  advantages  claimed  for 
this  route  by  President  Diaz  and  his  ad- 
visers. Their  view,  resolutely  held,  is  that 
the  Tehuantepec  Route  will  be  entirely  com- 
pleted and  in  full  operation  with  its  own 
lines  of  steamships  eight  years  before  the 
Panama  Canal  can  possibly  be  opened  to 
interoceanic  traffic:  that  the  Tehuantepec 
Route  has  immense  geographic  and  naviga- 


tion advantages  over  Panama  and  that  it  can 
easily  draw  to  itself  in  the  eight  years  all 
the  traffic  naturally  tributary  to  it,  and  that, 
even  after  the  Opening  of  the  Panama  Canal, 
its  excellent  facilities  for  the  prompt  and 
economical  handling  of  freight  from  ship  to 
car  and  car  to  ship,  will  enable  it  to  hold 
all  it  will  have  acquired:  also  that  the  ever- 
increasing  volume  of  the  world's  commerce 
and  of  interoceanic  traffic  will  enable  the 
Tehuantepec  Route  to  acquire  its  share  of 
this  increase,  sufficient  to  make  the  great 
investments  of  the  Government  yield  a  fair 
return.  It  may  be  stated  also  that  the  Gov- 
ernment of  Mexico  and  its  people  have  al- 
ways believed  it  was  their  duty  to  the  world 
to  develop  what  they  believe  to  be  the  nat- 
ural and  most  advantageous  route  for  the 
commerce  of  the  world  to  pass  between  the 
oceans. 

In  1520,  as  soon  as  Cortez,  through  the 
hospitality  of  Montezuma,  was  installed  in 
the  Aztec  national  palace,  he  inquired  of  the 
king  if  he  had  any  charts  of  the  coast.  The 
king  produced  them  and  the  eagle  eye  of 
Cortez  at  once  lighted  upon  the  mouth  of 
the  Coatzacoalcos  river.  Immediately  a 
reconnoitering  party  was  sent  to  explore  it. 
The  report  was  so  favorable  upon  this  land- 
locked  harbor   and   the   great   river   stretch- 


brought  forward  and  the  Spanish  Cortes 
authortzed  the  opening  of  "a  canal  across 
the  Isthmus  of  Tehuantepec  in  preference 
to  Nicaragua  and  Panama."  In  1824  a  sur- 
v€y  was  made  by  Col.  Orbegozo,  appointed  by 
the  General  Government.  This  was  three 
years  after  Mexico  became  an  independent 
republic.  In  1842  President  Santa  Anna 
granted  a  citizen  of  Mexico.  Jose  de  Garay, 
the  right  of  way  across  the  isthmus  for  a 
communication  between  the  Atlantic  and 
Pacific.  This  was  about  the  time  of  the  ad- 
\ent  of  railroads,  and  the  grantee  had  the 
privilege  of  building  a  canal  or  to  use  "rail- 
roads and  steam  carriages."  The  survey  for 
the  route  was  made  soon  afterward  by 
Gaetano  Moro. 

This  concession  was  extended  several 
times,  and  in  1848  Garay  transferred  his 
concession  to  an  English  company,  and  they 
in  1S49  assigned  it  to  Mr.  Hargous,  of  New 
York.  The  Tehuantepec  Railroad  Company, 
of  New  Orleans,  organized  under  the  Garay 
concession,  assigned  to  Hargous  and  began 
an  exhaustive  survey  for  a  railroad  in  1850, 
under  the  charge  of  Gen.  J.  G.  Barnard, 
Topographical  Engineer,  assisted  by  Mr.  J. 
J.  Williams.  C.  E.  Mr.  Williams  arranged 
and  prepared  the  results  of  the  survey  in  a 
published   work   of   about   300    pages   and   a 
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ing  many  miles  into  the  interior  that  Cor- 
tez urged  upon  the  Emperor,  Charles  V.  of 
Spain,  to  make  this  the  route  to  Cathay. 
Cortez  was  so  sure  that  it  would  be  an 
interoceanic  route  some  day  that  he  asked 
for  and  received  the  grant  of  an  immense 
tract  of  land  in  the  interior  of  the  isthmus 
and  was  made  Marquis  of  the  Valley  of 
Oaxaca.  The  route  of  the  railroad  of  the 
present  day  passes  through  the  lands  of 
his  descendants.  They  are  called  the  Mar- 
quesanas — or  estates  of  the  Marquis.  They 
embrace  about  200,000  acres. 

There  is  evidence  that  Cortez  built  a  mili- 
tary road  from  the  city  of  Tehuantepec  on 
the  Pacific  to  the  headwaters  of  the  Coatza- 
coalcos on  the  Atlantic,  and  that  it  was  in 
use  for  a  hundred  years.  A  century  later 
the  Spanish  viceroy  was  petitioned  to  de- 
clare Coatzacoalcos  a  port  of  entry  and  a 
great  depot  of  commerce  instead  of  the  port 
and  city  of  Vera  Cruz. 

The  first  real  survey  was  made  in  1774  by 
a  civil  engineer  named  Augustin  Cramer  by 
order  of  the  Viceroy.  He  reported  that,  "It 
would  not  be  a  work  of  great  difficulty,  nor 
excessively  costly  to  effect  a  communication 
between  the  two  seas  across  this  isthmus." 
In    1814    another    project    for   a    canal    was 


book  of  maps.  This  work  gave  a  "resume- 
of  the  geology,  climate,  local  geography, 
productive  industry,  fauna  and  flora  of  that 
region."  This  very  interesting  work  has 
formed  the  basis  of  all  later  studies.  It 
was  published  in  1852.  However,  before 
woi-k  could  be  undertaken  the  Mexican  Con- 
gress, in  1851,  declared  the  concession  grant- 
ed in  1842  and  amended  in  1846  null  and 
void  on  the  ground  that  the  acting-president 
had  exceeded  his  powers. 

During  all  the  intervening  five  years  there 
had  been  not  only  distrust  of  the  people  and 
Government  of  the  United  States,  but  for 
two  years  a  war,  leaving  a  fear  of  the  over- 
shadowing infiuence  of  the  greater  republic. 
They  did  not  wish  to  have  at  Tehuantepec  a 
repetition  of  what  had  just  happened  in 
Texas.  This  distrust  was  strengthened  by 
some  filibustering  invasions  of  the  border 
States  of  Mexico. 

The  distrust  and  the  failure  to  conclude  a 
treaty  of  neutrality  over  the  Isthmus  of 
Tehuantepec,  which  the  United  States  Gov- 
ernment would  have  been  glad  to  celebrate, 
and  the  evident  determination  of  the  Mexi- 
can Government  not  to  recognize  the  char- 
ter to  Garay,  which  had  come  into  the  hands 
of  United  States  citizens,  led  parties  in  the 
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latter  country  interested  in  Isthmus  transit 
to  apply  to  the  Government  of  Granada  for 
a  concession.  This  was  granted  with  a 
treaty  between  the  two  governments  to  build 
a  railroad  across  the  Isthmus  of  Panama, 
which  was  begun  in  1850  and  finished  in 
1855. 

Had  it  not  been  for  these  conditions,  no 
doubt  the  railroad  would  have  been  built  at 
Tehuantepec  at  that  time  and  none  would 
have  been  built  at  Panama  and  no  canal 
would  have  been  built  there;  and  Tehuante 
pec  would  now  be  the  world's  highway  of 
commerce  between  the  oceans,  either  by  a 
railroad,  as  now;  or  by  a  canal,  which  Capt. 
Shufeldt  declared  entirely  practicable  after 
extended  surveys,  or  by  a  ship  railroad,  as 
proposed  by  Capt.  Eads. 

After  annulling  the  Garay  grant  the  Mexi- 
can Congress  in  1812  arranged  for  proposi- 
tions on  an  international  competition  to 
open  a  route  across  the  Isthmus.  A  com- 
pany composed  of  Mexican  and  American 
citizens  obtained  the  contract.  Mr.  A.  G. 
Sloo  was  the  moving  spirit  in  this  project, 
but  nothing  came  of  it,  and  it  was  annulled 
in  1857.  In  the  same  year  a  grant  was  made 
to  the  Louisiana  Tehuantepec  Company. 
This  was  twice  extended,  until  in  1861  Na- 
poleon III.  instructed  his  minister  in  Mexico 
to  secure  the  grant  which  this  company  had 
just  forfeited,  and  this  stood  on  the  rec- 
ords until  October  12,  1866,  when  Emperor 
Maximilian  extended  the  time,  but  three 
days    later — October    15— President    Juarez, 


the  depth  contemplated  by  the  plans  of  the 
Government  at  Nicaragua  at  that  date — 60  ft. 
wide  at  bottom  and  162  ft.  at  the  top.  The 
total  length  was  to  have  been  144  miles 
and  there  were  to  have  been  140  locks,  all  of 
very  low  lift,  compared  with  modern  lifts. 
The  harbor  conditions  were  reported  to  be 
very  favorable  on  both  sides  of  the  Isth- 
mus. As  bearing  on  the  entire  subject  of 
transit  across  the  American  Isthmus,  the  re- 
port of  Admiral  Shufeldt  gives  important 
testimony,  and  may  be  quoted  here  with 
advantage  to  the  appreciation  of  the  sub- 
ject: 

"I  have,  therefore,  regarded  canal  com- 
munication through  this  hemisphere  as 
American  and  local  in  its  main  object,  in- 
cidental only  as  to  the  rest  of  the  world. 
Viewed  from  this  standpoint,  a  single  glance 
at  the  map  demonstrates  not  only  the  neces- 
sity of  a  canal,  but  its  location.  Each 
isthmus  rises  into  importance  as  it  lies 
nearer  to  the  center  of  American  political 
and  commercial  influence,  and  the  intrinsic 
value  of  this  eminently  national  work  ought 
to  be  based  upon  the  inverse  ratio  of  the 
distance  from  that  center.  A  canal  through 
the  Isthmus  of  Tehuantepec  is  an  extension 
of  the  Mississippi  River  to  the  Pacific  Ocean. 
It  converts  the  Gulf  of  Mexico  into  an 
American  lake.  In  time  of  war  it  closes 
that  Gulf  to  all  enemies.  It  is  the  only  route 
which  our  Government  can  control.  So  to 
speak,  ft  renders  our  own  territory  circum- 
navigable.     It  brings  New  Orleans  1,400  nau- 
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not  recognizing  the  authority  of  Maximilian, 
granted  the  right  of  way  for  a  railroad  and 
telegraph  line  to  the  "Tehuantepec  Transit 
Company"  and  annulled  the  charter  of  1857. 
The  headquarters  of  this  last  mentioned 
company  was  in  New  York  City,  but  this 
charter  also  was  later  forfeited.  In  1867 
the  President  of  Mexico  gave  a  grant  to 
Emilio  de  la  Sere,  an  American  citizen.  A 
company  was  organized  in  Vermont  by  Act 
of  the  General  Assembly  of  that  State.  Some 
amendments  by  the  Mexican  Government 
followed  and  in  1870  an  additional  right  was 
granted  this  company  to  build  a  canal  also. 
One  of  the  earnest  and  indefatigable  work- 
ers in  this  project  was  Simon  Stevens,  well 
known  in  New  York  as  a  persistent  promoter 
of  this  project.  He  was  President  of  the 
company.  He  published  a  book  of  90  pages 
with  maps  and  illustrations  on  the  subject 
of  Tehuantepec. 

About  this  time  the  United  States  Gov- 
ernment sent  a  party  to  the  Isthmus  in 
command  of  Capt.  Shufeldt  "to  ascertain  the 
practicability  of  a  ship  canal  between  the 
Atlantic  and  Pacific  Oceans."  The  results 
were  given  in  a  quarto  sized  book  with 
numerous  illustrations  and  mape,  190  pages 
of  text  and  20  maps  and  profiles.  The  prin- 
cipal Civil  Engineering  assistant  to  Capt. 
Shufeldt  was  the  late  Prof.  E.  A.  Fuertes, 
Dean  of  Engineering  of  Cornell  University. 
The  physical  and  hydraulic  conditions  were 
found  to  be  favorable  for  the  construction 
and  operation  of  a  canal  22  ft.  deep — about 


tical  miles  nearer  to  San  Francisco  than  a 
canal  via   Darien." 

After  several  extensions  and  many  fail- 
ures to  raise  the  money,  the  grant  to  La 
Sere  finally  was  forfeited  by  act  of  the  Gov- 
ernment on  May  31,  1879.  In  the  mean- 
time Mr.  Edward  Learned,  of  New  York  City, 
obtained  a  concession  in  1879  with  a  subsidy 
of  $7,500  per  kilometer.  This  grant  was 
terminated  in  1882  for  failure  to  complete 
the  road  in  the  time  specified  in  the  contract, 
only  35  kilometers  having  been  finished.  The 
Government  settled  with  the  company,  tak- 
ing over  all  its  property  on  the  Isthmus  and 
paying  $125,000  in  Mexican  silver  dollars 
and  $1,500,000  in  United  States  gold.  From 
this  time  on  the  Government  itself  under- 
took to  build  the  road. 

First  it  appointed  a  representative  who 
was  really  an  agent  to  buy  the  material  and 
do  the  work  on  account  of  the  Government. 
A  contract  was  then  made  with  this  agent — 
Mr.  Belfln  Sanchez,  a  Mexican  citizen — with 
a  subsidy  of  $25,000  per  kilometer  of  road 
built,  but  the  work  did  not  progress  well  and 
the  contract  was  abrogated  on  April  25, 
1888.  Most  of  the  work  under  this  contract 
was  on  the  Pacific  side,  that  under  the 
Learned  contract  being  on  the  Atlantic  side. 
The  Government  paid  $562,910  as  the  value 
of  the  work  done  and  material  furnished, 
and  $170,225  as  representing  the  contrac- 
tor's profits. 

The  President  had  been  previously  au- 
thorized by  Congress  to  build  the  road,  and 


under  this  authorization  the  Government  is- 
sued 5  per  cent,  gold  bonds,  the  total  issue 
being  $13,500,000.  which  were  sold  to  a  Ger- 
man syndicate  of  banks  at  70  per  cent,  of 
their  face  value.  A  contract  was  signed 
with  Edward  McMurdo,  of  London,  to  build 
the  road.  He,  however,  died  before  he  could 
enter  actively  upon  the  work.  In  1892  the 
contract  was  abrogated,  with  about  $2,000,- 
000  silver  remaining  from  the  proceeds  of 
the  issue  of  bonds. 

The  Government  made  a  contract  on  Feb- 
ruary 27,  1892,  with  Messrs.  Stanhope. 
Hampson  and  Corthell  to  spend  this  amount 
in  an  attempt  to  unite  the  rails.  The  amount 
was  not  sufficient  and  Mr.  Stanhope  him- 
self afterward  arranged  for  enough  to  ac- 
complish this  out  of  a  special  Government 
loan,  and  he  expended  on  the  work  $1,111,- 
035.  In  1898  the  Government  entered  into  a 
partnership  contract  with  T.  Pearson  &  Sons, 
of  London.  This  was  amended  in  1902.  This 
jiartnership,  or  "sociedad"  was  given  the 
name  of  the  "National  Railroad  Company  of 
Tehuantepec."  The  contractors  are  the  ad- 
ministrators or  managers  of  the  company's 
affairs. 

The  woj-king  capital  is  $5,000,000.  The 
profits  and  losses  of  the  operation  are  to  be 
divided  between  the  partners.  The  contract 
will  terminate  in  1953  and  it  contemplates 
the  construction  of  the  harbors  and  ports 
on  both  oceans,  the  installation  of  port  and 
terminal  facilities  and  the  entire  rehabili- 
tation of  the  railroad,  cutting  down  steep 
grades,  taking  out  objectionable  curves,  bal- 
lasting the  road  complete  from  end  to  end, 
establishing  yards  and  sidings  and  equipping 
the  road  with  sufficient  rolling  stock  for  a 
large  interoceanic  traflic.  Special  attention 
is  being  given  to  the  terminals — a  deep 
channel  entrance  to  the  natural  protected 
harbor  at  the  mouth  of  the  Coatzacoalcos 
river  and  a  protected  harbor  with  an  interior 
port  at  Salina  Cruz  on  the  Pacific.  Those 
ports  will  be  provided  with  the  most  mod- 
ern appliances  for  handling  cargo  with  the 
greatest  possible  despatch  and  economy. 
There  will  be  10  meters  (32.8  ft.)  of  water 
at  both  terminals  with  wharves  and  docks 
suflScient  for  the  largest  ocean  vessels. 

By  the  courtesy  of  Sir  Weetman  D.  Pear- 
son and  the  Hon.  Leandro  Fernandez,  Min- 
ister of  Communications  and  Public  Works 
of  Mexico,  we  are  enabled  to  present  the 
plans  of  the  works,  including  the  map  of 
the  route  and  a  map  of  its  connections  with 
the  Mexican  and  Interoceanic  railroads,  and 
also  the  plans  of  the  harbor,  ports  and  ter- 
minal facilities.  As  will  be  seen  by  the  topo- 
graphic map,  the  ascent  from  the  Gulf  of 
Mexico  is  gradual,  over  slowly  rising  land, 
to  the  table  land,  where  the  summit  is  about 
924  ft.  above  sea  level.  The  descent  to  the 
Pacific  plains  is  much  more  abrupt.  The 
plains  on  the  Atlantic  slope  are.  however, 
tindulating  and  are  traversed  by  many  lat- 
eral streams  of  considerable  size,  tributary 
to  the  Coatzacoalcos,  which  is  the  main 
drainage  of  an  extensive  country  subject  to 
an  annual  rainfall  of  about  100  inches.  The 
irregularities  required  in  the  preliminary 
construction  an  undulating  grade  and  con- 
siderable sharp  curvature.  The  heavier 
grades  were  from  l^i  to  2  per  cent,  and  the 
maximum  curvature  about  9  degrees  about 
600  ft.  radius.  The  work  of  the  present  con- 
tract consists  largely  in  cutting  down  un- 
necessary grades  and  in  improving  the  aline- 
ment.  The  whole  length  of  the  route  is  290 
kilometers  (180  miles).  The  gage  is  tTie 
standard  of  the  United  States— 4  ft.,  8V^ 
inches. 

The  rail  originally  laid  was  56  lbs.  per 
yard.  That  required  by  the  present  con- 
tract is  80  lbs.  The  original  rail  is  a'l 
being   renewed.     The   bridges    were   mostly 
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wooden  trestles  and  pile  bridges,  except  over 
large  rivers.  Permanent  structures,  mason- 
ry or  steel,  are  now  being  substituted  for 
them.  The  entire  line  is  being  ballasted, 
sidings  are  being  lengthened,  yards  laid 
down  and  the  whole  route  put  into  shape 
for  a  heavy  interoceanic  traffic,  and  the  roll- 
ing stock  is  being  supplied  to  meet  the  re- 
quirement. 

About  126  kilometers  (78  miles)  from  the 
port  of  Coatzacoalcos  the  Vera  Cruz  &  Pa- 
cific Railroad  joins  the  Tehuantepec  Rail- 
road, at  the  station  Sta.  Lucretia.  This  is 
the  terminus  of  the  foi'mer  line,  as  shown 
by  the  accompanying  map.  By  the  courtesy 
of  the  Minister  of  Communications  we  are 
able  to  show  this  Vera  Cruz  line  and  the 
other  lines  centering  at  Vera  Cruz  as  well 
as  the  line  to  Cordoba  on  the  Mexican  Rail- 
way. 

It  is  not  probable  that  the  line  of  Vera 
Cruz  will  have  much  of  the  Isthmian  traf- 
fic, for  the  reason  that  from  Salina  Cruz  on 
the   Pacific   to   Vera    Cruz   the   route   is   200 


Buenos  Aires.  The  fact  that  there  is  rail 
connection  from  the  United  States  to  the 
Tehuantepec  Railroad  is  an  important  ad- 
vantage to  that  railroad  as  an  interoceanic 
route. 

It  is  important  in  outlining  the  conditions 
of  the  Tehuantepec  Isthmus  route  to  know 
what  has  been  planned,  what  has  been  done 
and  what  is  yet  to  be  done  at  the  two  ter- 
minals, for  the  value  and  real  importance 
of  this  route  as  an  interoceanic  factor  will 
depend  upon  the  character  of  the  terminal 
facilities. 

At  Coatzacoalcos  the  Government  by  a 
contract  with  Pearsons  made  a  dredged  chan- 
nel through  the  sea  bar  at  the  mouth  of  the 
Coatzacoalcos  river  between  the  extensive 
deep  basin  inside  and  the  deep  water  out- 
side. The  bar  in  its  normal  condition  had 
about  14  ft.  of  water  on  its  crest.  The  chan- 
nel was  deepened  to  32.8  ft.  and  328  ft.  wide. 
A  rise  in  the  river,  bringing  down  the  usual 
amount  of  silt  and  debris  shoaled  the  chan- 
nel in  14  days  to  14  ft.     The  plan  then  de- 


tends  over  a  mile  and  a  quarter,  with  nine 
warehouses  about  400  ft.  long  each,  back  of 
which  is  a  railroad  yard  sufficient  to  han- 
dle the  large  number  of  cars  required  for  an 
important  traffic  between  rail  and  water. 
Four  of  the  nine  warehouses  and  the  wharf 
in  front  are  completed. 

At  Salina  Cruz  the  conditions  are  entirely 
different.  The  waves  of  the  Pacific  beat 
upon  the  shore.  There  is  no  river  to  offer 
its  basin  for  a  harbon;  only  a  long,  curved 
shore  line,  with  a  promontory  of  porphyry 
rock  250  ft.  high  on  the  west,  jutting  boldly 
into  the  sea.  This  became  natui-ally  the 
base  to  which  to  tie  a  breakwater  made 
out  of  the  rock  of  the  bluff.  The  stone 
blasted  off  became  the  foundation  of  a  mas- 
sive work  formed  of  huge  concrete  blocks 
put  in  place  by  a  powerful  titan,  which 
moves  on  the  completed  work.  This  dike 
is  completed  to  within  100  meters  (328  feet) 
of  the  sea  end.  The  water  deepens  very 
rapidly,  so  that  the  dike  will  rest  at  the 
end  in  about  18  meters   (59  feet)   of  water. 


Port  of  Coatzacoalcos,  Eastern  Terminus  of  Tehuantepec  Railroad. 


kilometers  (124  miles)  longer  than  from 
Salina  Cruz  to  Coatzacoalcos.  There  is, 
however,  likely  to  be  an  important  passen- 
ger traffic  and  Mexican  freight  traffic,  via 
Vera  Cruz,  due  to  the  fact  that  the  Mexican 
Government  has  recently  entered  the  rail- 
road arena  by  arranging  the  "merger,"  pre- 
viously referred  to,  of  several  systems  in 
which  it  has  lately  obtained  a  controlling 
interest  by  purchase  of  a  majority  of  stock. 
By  those  negotiations  the  Government  has 
a  majority  ownership  in  an  extensive  sys- 
tem, reaching  from  the  United  States  bor- 
der to  Salina  Cruz,  via  the  Mexican  Na- 
tional to  the  City  of  Mexico;  the  Inter- 
oceanic, from  the  City  of  Mexico  to  Vera 
Cruz;  the  Vera  f^ruz  &  Pacific  from  Vera 
Cruz  to  Sta.  Lucrntia;  and  by  its  absolute 
ownership  of  the  National  Railroad  of  Te- 
liuantepec  from  Sta.  Lucretia  to  Salina  Cruz. 
This  is  a  long  link  in  the  proposed  Inter- 
continental    system     from     New     York     to 


cided  upon  and  now  being  carried  out  as 
lapidly  as  possible  is  to  build  two  perma- 
nent, substantial  jetties  of  stone  and  con- 
crete blocks  on  the  location  shown  on  the 
plan. 

As  will  be  seen,  those  dikes  converge  from 
a  width  of  about  3,445  ft.  at  the  shores  to 
919  ft.  at  the  sea  ends,  about  3,280  ft.  from 
the  western  shore.  The  plan  contemplates 
a  permanent  channel  through  the  bar  656 
ft.  wide  and  32.8  ft.  deep  at  low  tide.  If 
the  works  do  not  produce  and  maintain  this 
channel  no  doubt  dredging  will  be  resorted 
to  to  accomplish  it.  At  this  writing  some- 
what over  one-third  the  length  from  shore 
of  the  west  jetty  has  been  built;  no  work 
has  been  undertaken  on  the  east  jetty  as 
yet.  The  plan  also  shows  the  extensive  and 
well  designed  railroad  teiminal  at  the  port. 
A  natural  depth  of  over  30  ft.  is  within  100 
ft.  of  the  shore  line  for  a  distance  of  over 
a   mile.      The    wharf    frontage    planned    ex- 


The  east  dike  is  built  in  the  same  manner 
and  the  two  when  completed  leave  an  en- 
trance about  656  ft.  wide.  The  east  jetty 
is  built  by  carrying  the  materials  along  the 
shore  from  the  promontory  and  depositing 
them  by  a  second  titan  that  operates  on 
this  work.  About  one-third  the  distance 
from  the  shore  has  been  completed  at  this 
date.  The  plan  clearly  shows  the  details  of 
the  port  itself.  The  ground  where  it  is  lo- 
cated is  a  low,  flat  marsh,  which  can  be 
easily  dredged.  Across  the  rear  of  the  pro- 
tected area  extends  a  line  of  wharfing  with 
an  opening  for  the  passage  of  vessels  into 
the  interior  basin.  On  this  wharfing  are  six 
warehouses  with  railroad  tracks  on  each 
side  for  handling  goods  between  rail  and 
ship.  Back  of  an  extensive  interior  basin 
is  a  row  of  piers  and  slips,  which  are  to  be 
built  as  the  traffic  requires  it.  This  basin 
has  a  depth  of  32.8  ft.  and  there  is  none 
less   anywhere   in   the   outer   port   in    front 
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of  the  warehouses.  It  will  be  seen  by  a 
glance  at  this  plan  that  an  important  busi- 
ness is  expected. 

The    costs   of    the    harbor,    port   and    ter- 
minal  facilities,  not  including  the  railroad 
tracks,  yards,  etc.,  are  as  follows: 
Coatzacoalcos.  . 

Total     estimated     ap- 
proximate cost....    .$8,959,786 
Completed  to  Novem- 
ber, 1003    3,928,579 

Remain,  to  be  done.  $5,031,207 

Sallna  Cruz 

Total   cost $24,983,615 

Completed  to  Novem- 
ber,  190i 8,602,570 

Remain,  to  be  done.$16,381,045 
These  amounts  are  all  in  Mexican  silver, 
the  present  rate  of  exchange  being  about  42 
cents.  As  near  as  we  can  estimate  the  total 
amount  in  gold  dollars  which  the  Mexican 
Government  will  have  expended,  including 
interest  paid  out,  from  the  beginning  of 
its  efforts  to  build  the  railroad  under  the 
Learned  contract  to  the  entire  completion 
of  the  route  ready  for  interoceanic  traffic 
will  be  about  $33,000,000. 

As  stated  by  Admiral  Shufeldt.  the  fact 
that  Tehuantepec  is  nearer  the  "Axial  line" 
of  commerce  of  the  world — Hongkong,  Yoko- 
hama, San  Francisco,  New  York,  Liverpool 
— gives  this  route  great  advantages  •  over 
Panama.    An  inspection  of  a  globe  will  show 


Algiers,  opposite  New  Orleans.  Each  of 
the  three  under  decks  for  freight  has  great 
side  ports  hermetically  sealed  on  the  voy- 
age, but  opened  up  as  the  steamer  lightens 
■up  in  discharging.  These  ports  are  high 
enough  so  that  a  gang  of  men  can  truck 
the  freight  out  of  the  ship  into  the  cars, 
which  have  their  floors  at  the  level  of  the 
wharf  floor.  When  the  upper  deck  has  been 
unloaded,  the  ship  lightens  up  out  of  the 
water  sufficiently  to  allow  the  next  set  of 
side  ports  to  be  swung  open,  and  so  on  to 
the  third.  Heavy  freight — machinery,  etc. — 
which  cannot  be  readily  trucked  out  is 
stored  near  the  hatchways  and  lifted  out  by 
the  ship's  tackle  and  loaded  on  flat  cars, 
which  stand  on  a  track  immediately  under 
the  ship's  side.  The  steamers  are  loaded 
from  the  cars  in  the  same  manner  and  in 
the  same  time.  Ten  hours  will  suffice  to 
transfer  a  cargo  of  5,000  tons  from  the 
steamer  to  a  train  of  cars  and  start  it  on 
its  journey  over  the  Isthmus. 

As  to  grain,  instead  of  the  long  voyage  of 
16.552  miles  around  Cape  Horn  from  San 
Francisco  to  Liverpool,  the  sailing  ships 
that  carry  it  could  run  into  Tehuantepec, 
transfer  their  cargoes  by  the  method  above 
described,  if  the  grain  is  in  bags,  as  is 
usual  on  this  route,  or  by  elevators  at  the 
two   terminals,    if   in    bulk,   and    save    8,250 
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Salina  Cruz,  Western  Terminus  of  the  Railroad. 


that  the  shortest  ocean  route  from  Panama 
to  the  East — Yokohama  and  Hongkong — - 
must  pass  along  our  coast  to  at  least  off 
San  Francisco.  In  fact,  the  shortest  line — 
the  great  circle — drawn  between  Panama 
and  Yokohama  passes  through  the  Gulf  of 
Mexico  at  Corpus  Christi,  more  than  one 
hundred  miles  east  of  San  Francisco  and 
through  the  Aleutian  Islands.  We  may  as- 
sume that  the  average  saving  in  distance 
by  the  Tehuantepec  Route  over  Panama  to 
all  points  on  our  Atlantic  coast  and  Europe 
is  about  1,250  miles.  The  ordinary  freight 
steamer  makes  about  10  miles  an  hour,  or, 
say,  250  miles  per  day,  requiring  five  days 
longer  via  Panama,  assuming  the  time  of 
crossing  the  two  isthmuses  to  be  the  same. 
It  will  take  a  steamer  about  one  day  to  pass 
through  the  Panama  Canal  and  the  freight 
about  two  days  to  pass  over  Tehuantepec 
from  ship  to  ship,  leaving  still  four  days 
to  the  advantage  of  Tehuantepec. 

It  is  assumed  that  at  Tehuantepec  the 
methods  of  handling  cargo  are  the  best  and 
the  quickest  now  employed  anywhere.  If 
the  steamers  built  for  this  route  are  designed 
like  the  Morgan  line  steamers  running  to 
New  Orleans  and  Galveston  from  New  York, 
they  will  be  able  to  discharge  or  load  5,000 
tons  of  freight  on  board  cars  or  on  board 
ship  in  10  hours.     This  is  done  regularly  at 


miles,  really  12,000  miles,  for  actual  sailing 
distance  is  generally  50  per  cent,  greater 
than  steaming  distance. 

This  brings  up  another  important  matter 
which  should  not  be  lost  sight  of,  viz.:  the 
nautical  advantages  of  Tehuantepec.  It  is 
safe  to  say  that  sailing  vessels  will  never 
use  the  Panama  Canal.  They  cannot  reach 
it  or  get  away  from  it.  They  always  avoid 
the  region  of  calms  that  prevail  on  both 
oceans  opposite  Panama.  The  opinion  of 
Lieut.  Maury  still  holds  good.  He  summed 
up  the  nautical  advantages  as  follows: 

"Should  nature  by  one  of  her  convulsions 
rend  the  American  Continent  in  twain  and 
make  a  channel  across  the  Isthmus  of  Pan- 
ama or  Darien  as  deep,  as  wide  and  as  free 
as  the  straits  of  Dover,  it  would  never  be- 
come a  thoroughfare  for  sailing  vessels,  sav- 
ing the  outward  bound  or  those  that  could 
reach  it  by  leading  winds." 

It  is  a  mistake  to  assume  that  the  sail- 
ing vessel  is  passing  and  soon  to  give  way 
entirely  to  steamers.  The  sailing  fleet  of 
the  world,  while  diminished  in  numbers,  is 
still  an  important  factor  in  ocean  com- 
merce, and  as  to  the  coastwise  commerce  of 
this  country,  it  is  still  more  .  important. 
Probably  the  coastwise  tonnage  in  sail  is 
twice  that  of  steam,  even  figuring  the  steam 
ton  as  four  times  the  sail  ton.    As  to  the  rel- 


ative cost  of  transportation  over  the  two 
loutes,  this  will  depend  in  part  upon  the 
tolls  and  rates  in  each  case,  but  as  both 
routes  are  operated  by  governments  we  may 
assume  that  there  will  be  competition  and 
the  rates  scaled  to  secure  all  the  business 
possible. 

The  extra  cost  of  the  four  days  to  a 
steamer,  say,  $2,000,  plus  the  canal  tolls, 
would  make  a  5,000-ton  cargo  cost  about 
$10,000  via  Panama.  No  doubt  the  cost  by 
Tehuantepec  would  be  no  greater  and  there 
would  still  be  the  saving  in  time  of  four 
days,  which,  to  quick  freight,  is  of  great 
importance  in  this  age  of  rapid  transporta- 
tion. Many  estimates  have  been  made  of 
the  tonnage  to  be  expected  over  a  trans- 
isthmian  route.  Some  of  these  have  been 
carefully  worked  out  on  a  correct  basis  and 
some  have  been  guessed  at.  Assuming  0,000,- 
000  tons,  which  is  about  an  average  of  the 
estimates,  there  is  no  doubt  that,  during  the 
eight  years  when  the  completed  and  equipped 
Tehuantepec  Route  will  be  in  operation  be- 
fore the  Panama  Canal  will  be  ready  to  re- 
ceive traffic,  this  route  will  draw  to  itself  at 
least  one-half  of  the  tributary  tonnage,  and 
it  is  reasonable  to  expect  that  even  after 
the  Canal  has  opened  it  will  hold  all  the 
tonnage  acquired  which  is  tributary  to  this 
route. 


Bending    Moments    in    Rails.* 


Wheel  effects  of  moving  locomotives  are 
resolved  into  negative  and  positive  bending 
moments  by  the  rail  when  depressed  from 
its  unloaded  position  in  the  trackman's  sur- 
face to  its  loaded  condition  in  the  "general 
depression."  From  a  continuous  beam  rest- 
ing on  numerous  cross-ties,  as  flexible  sup- 
ports in  the  ballast,  and  the  latter  upon  a 
compressible  subgrade,  the  rail,  by  the  pro- 
gressive loading,  is  converted  into  a  "con- 
strained beam,"  strengthened  and  stiffened 
to  carry  and  distribute  the  driving  wheel 
loads  and  the  tractive  effort.  The  cross- 
ties  are  flexible  supports  depressed  more 
directly  under  the  wheels  than  in  the  wheel 
spacing,  and  do  not  control  the  span  of  the 
bending  rail,  as  generally  supposed. 

The  wheel  spacing  and  the  wheel  loads, 
loading  the  rails  at  intervals  of  two  or  three 
cross-ties,  become  the  more  important  fac- 
tors in  fixing  the  span  of  the  bending  rails. 
When  the  rail  is  well  spliced  and  stiff,  it  may 
be  strengthened  and  stiffened  by  parts  of  the 
load  of  the  locomotive  for  carrying  and  dis- 
tributing the  loads,  etc.  This  favorable  ac- 
tion of  the  rail  as  a  beam  loaded  in  the  "gen- 
eral depression"  (unique  in  mechanics)  is  in 
part  due  to  the  flexible  supports  upon  which 
it  is  depressed  by  the  several  wheels  of  the 
subdivided  total  load,  each  wheel  load  caus- 
ing conjoint  strains  in  the  metal  of  the  sec- 
tion, which  assists  to  check  deflections  under 
adjacent  wheels.  The  foundation  is  also  fa- 
vorably loaded  and  restricted  in  its  move- 
ments. 

A  single  pair  of  wheels  in  a  long  wheel 
spacing,  independent  of  the  conjoint  action 
of  other  wheels  on  the  rail,  has  a  limited 
"general  depression"  confined  to  one  specific 
deflection  under  the  wheel.  The  looseness  of 
the  track  not  being  reduced  by  preceding 
wheels,  the  positive  bending  moment  is  con- 
strained only  by  the  superstructure,  instead 
of  adjacent  wheel  loads. 

In  some  stremmatographt  tests  the  total 
static  load  of  the  locomotive  was  220,000-  lbs., 
drawing  a  train  of  four  cars,  total  weight  of 
430,000  lbs.  In  another  test  the  total  static 
load  of  the  locomotive  was  282,900  lbs.,  draw- 


♦Extract  from  a  paper  by  P.  H.  Dudley  read 
at  the  Atlantic  City  meeting  of  the  American 
Society   for   Testing   Materials,   .Tune.    IO04. 

tThe  stremmatograph  is  an  Instrument  devise-' 
by  Dr.  Dudley  for  measuring  the  deflections  of 
rails  under  moving  loads. 
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ing  a  train  of  nine  cars,  weighing  910,000 
lbs. — over  twice  as  heavy,  yet  with  its  closer 
wheel  spacing  of  the  engine,  the  inch-pounds 
of  the  positive  bending  moments  were  less 
per  pound,  of  static  load  and  were  con- 
strained by  more  efficient  bending  moments 
than  for  the  lighter  locomotive.  In  other 
words,  the  foundation  or  subgrade  was  more 
favorably  loaded  by  the  10-wheel  type  of  en- 
gine. These  tests  confirm  the  American  the- 
ory and  practice  of  the  importance  of  distrib- 
uting the  wheel  loads  by  well-designed  wheel 
bases. 

For  the  10-wheel  engine  the  positive  bend- 
ing moment  for  the  wheels  in  good  condi- 
tion was  9.82  inch-pounds  per  pound  of  static 
load.  Under  a  Consolidation  type  of  locomo- 
ti've  drawing  freight  trains,  even  more  fa- 
vorable results  are  obtained.  With  the  12- 
wheel  type  of  freight  engines  the  results 
are  still  more  favorable  as  to  the  distributed 
load  through  the  rail  section  in  loading  the 
foundation.  Details  of  the  tests  show  the 
negative  bending  moments  occur  in  the 
wheel  spacing,  and  constrain  the  positive 
bending  moments,  which  are  nearly  or  di- 
rectly under  the  wheels.  At  the  points  of 
flexure  in  the  rail,  shearing  strains  in  the 
web  connect  the  negative  and  positive  bend- 
ing moments  between  and  under  the  wheels, 
making  the  action  of  the  metal  of  the  rail 
continuous  in  the  "general  depression"  for 
the  entire  wheel  base  of  the  locomotive  and 
under  the  first  truck  of  the  passenger 
coaches. 

In  freight  service,  with  60,000,  80,000  or 
100,000  lbs.  capacity  cars,  with  an  inside 
wheel  spacing  of  18  to  20  ft.  only,  the  "gen- 
eral depression"  is  continuous  for  the  entire 
train  length. 

The  magnitude  of  the  constraining  nega- 
tive bending  moments  in  the  wheel  spacing 
for  a  given  unit  fiber  strain,  under  the  posi- 
tive moments,  depends  upon  the  stiffness  of 
the  rail  section,  and  looseness  of  the  track, 
the  latter  being  one  of  the  variables  in  the 
permanent  way.  A  closer  comparison  is 
more  easily  made  between  the  unit  fiber 
strains  of  the  negative  than  of  the  positive 
bending  moments. 

In  4Vl>-in.  65-lb.  rails  under  switching  en- 
gine No.  1  at  the  Grand  Central  Station.  New 
York,  having  125,000  lbs.  upon  three  pairs 
of  drivers,  the  unit  fiber  strains  for  the 
negative  moments  ranged  from  1,800  to  2,500 
lbs.  for  the  unit  fiber  strains  of  30,000  to 
45,000  lbs.  On  the  6-in.  100-lb.  rails,  for  simi- 
lar unit  fiber  strains  for  the  negative  mo- 
ments, the  positive  bending  moments  only 
had  unit  fiber  strains  varying  from  C.OOO 
to  8,000  lbs.,  the  ratio  of  constraint  being 
many  times  greater. 

X.imber  rails  have  large  unit  fiber  strains. 
but  carry  only  small  negative  bending  mo- 
ments, and  are  also  limited  in  the  positive 
bending  moments  which  they  can  sustain 
without  exceeding  the  elastic  limits  of  the 
metal.  As  the  stiffness  of  the  rail  increases, 
with  no  greater  unit  fiber  strains,  larger 
bending  moments  are  carried  by  the  rails  in 
distributing  the  wheel  loads  to  the  cross- 
ties,  ballast  and   subgrade. 

While  it  is  easy  by  the  construction  of  the 
■wheel  base  of  the  locomotive  to  distribute  a 
large  total  load  on  a  stiff  rail,  the  intensity 
of  the  pressure  between  the  wheel  contacts 
and  the  head  of  the  rail  is  increased  by  the 
heavy  axle  loads,  and  the  metal  in  our  pres- 
ent rails  under  the  rolling  wheel  contacts 
has  much  more  work  to  do  than  was  the  case 
•with  the  lighter  wheel  loads  and  more  lim- 
ber rail  sections.  The  same  physical  proper- 
ties which  would  sustain  the  light  wheel 
loads  for  a  large  tonnage  fjhow  a  much 
greater  rate  of  wear  under  the  present  wheel 
'oads.  The  increased  work  of  the  stiffer 
rails  and  doubled  wheel  loads,  with  greater 


expended  tractive  power  of  the  engines, 
should  receive  the  attention  and  considera- 
tion it  deserves,  for  our  present  service. 


Screw-Spikes  and  Dowels.* 


The  Bureau  of  Forestry  has  lately  tested 
the  pulling  strength  of  spikes  at  its  timber- 
testing  station  at  Purdue  University.  A  spe- 
cial holder  was  constructed,  contrived  to 
grip  the  heads  of  the  spikes  in  a  manner 
like  the  action  of  the  rail,  and  to  pull  them 
from  the  tie  in  the  direction  of  their  length. 
The  load  at  which  the  spikes  pulled  out  from 
the  ties  was  measured  in  pounds.  Common 
spikes  were  driven  into  actual  ties  by  an  ex- 
perienced track  foreman  to  a  depth  of  5 
in.  and  then  pulled  out  by  a  testing  ma- 
chine. The  screw-spikes  were  screwed  into 
the  same  by  hand,  after  a  hole  had  been 
bored  in  the  wood  of  a  diameter  equal  to  the 
diameter  of  the  screw-spike  at  the  root  of 
the  thread,  namely,  five-eighths  of  an  inch. 
The  load  at  which  the  screw-spikes  pulled 
out  was  also  measured  on  the  testing  ma- 
chine. 

The  common  spikes  were  5%  in.  long, 
9/16,  X  9/16  in.  cross  se3tion,   and  weighed 


produce  a  side  pressure  on  the  outside  spike. 
A  drop  of  3  in.  produced  the  following  ef- 
fects on  the  common  spike: 

Test  No.  1. — First  blow  pulled  inside  spike 
1  in.;  second  blow  pulled  inside  spike  far 
enough  for  the  rail  to  drop  out. 

Test  No.  2. — First  blow  pulled  inside  spike 
Vi  in.,  second  blow  pulled  inside  spike  far 
enough  for  the  rail  to  drop  out. 

Test  No.  3. — First  blow  pulled  inside  spike 
!:;  in.,  second  blow  pulled  the  inside  spike 
out  far  enough  for  the  rail  to  drop  out. 

The  same  500-lb.  weight  was  dropped  3  in. 
on  the  head  of  a  rail  secured  to  the  tie  by 
two  screw-spikes  in  the  manner  related 
above.  Seven  blows  of  the  hammer  did  not 
start  the  inside  screw-spike  perceptibly,  but 
gradually  bent  the  head  of  the  screw-spike 
over  until  the  rail  came  out.  The  inside 
spike  was  slightly  bent  after  the  test. 

Similar  drop  tests  were  made  to  determine 
the  effect  of  a  blow  similarly  delivered  on 
the  pulling  strength  of  the  spikes.  One. 
blow  of  the  hammer  from  3  in.  high  deliv- 
ered to  the  side  of  the  rail  head  fastened 
with  two  common  spikes  pulled  the  inside 
spike  out  about  %  in.  The  rail  head  was 
then  removed,  and  the  pulling  resistance  of 
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Shape  of  Hole  bored   in  tlie  tie  for  the    Sectfon  of   Rail   and   Tie  on   the  French 
Insertion  of  Screw-Spikes  ;  French  Eastern  Railwa.v. 

Eastern  Railway. 
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Fig.   4. 

Screw  Spike  Used 
on  the  French 
Eastern  Rail- 
way. 


170  to  the  hundred  pounds.  The  screw-spikes    the    spikes    was   determined   in   the   testing 


were  machined  spikes,  5i^  in.  long,  with  a 
diameter  at  root  of  thread  of  five-eighths 
inch.  The  size  of  the  thread  was  Vg  x  7/32 
in.  and  the  pitch  of  the  thread  2  in.;  85 
spikes  to  the  100  lbs.  The  average  force 
in  pounds  required  to  pull  from  the  several 
ties  the  screw-spikes  and  common  spikes  was 
found  to  be  as  indicated  in  the  following 
table: 

Ratio  of  re- 
F'oi-ce  required    sistance 
to  pull  spike.  of 

screw- 


Screw- 
spike. 
Kind  of  wood.  Pounds. 

Chestnut     0,418 

Oak     11,240 

I.ongleaf  pine 10,558 

White   oak    l.S,02(> 

Loblolly   pine 8,504 


Common  spike  to 

spike,     common. 

Pounds,     spike. 

2,080  3.10 

4,342  2.50 

»2,296         4.63 

6.0.^0  1.87 

3,474  2.45 


Other  tests  made  to  determine  the  relation 
of  the  pulling  strength  of  common  spikes 
to  the  depth  inserted  in  the  wood  showed 
that  the  pulling  strength  varied  directly  as 
the  depth  of  insertion  into  the  tie. 

In  order  to  determine  what  is  the  effect 
of  a  side  blow  such  as  comes  on  a  spike 
from  the  rail  in  service,  and  what  tends  to 
spread  the  track,  a  short  piece  of  50-lb.  rail 
was  spiked  to  a  shortleaf  pine  tie  by  two 
spikes  on  opposite  sides  of  the  flange.  The 
rail  was  then  turned  sidewise  so  as  to  re- 
ceive on  the  inside  the  blow  of  a  falling 
weight,  and  a  500-lb.  weight  was  dropped 
against  the  side  of  the  rail  head,  thus  tend- 
ing to  jerk  the  inside  spike  from  the  tie  and 


•Extract  from  Bulletin  No^  50,  U.  S.  Dept.  of 
Agriculture,  IJureau  of  Foresters,  by  Hermann  von 
Schrenk. 


machine.  The  inside  spike,  which  had  been 
started  V-,  in.,  pulled  out  at  3,250  lbs.,  and 
the  outside  spike  at  4,870  lbs. 

Three  blows  of  the  hammer  from  3  in. 
high  were  delivered  to  the  rail  head  fast- 
ened with  screw-spikes.  The  resistance  of 
the  latter  against  pulling  out  was  then  8,930 
lbs.  for  the  inside  spike,  and  10,300  lbs.  for 
the  outside. 

As  the  pulling  strength  of  the  common 
spike  when  not  subjected  to  side  blows  was 
4,380  lbs.,  and  that  of  the  screw-spike  was 
9.360  lbs.,  it  appears  that  the  pulling 
strength  of  the  inside  spike  was  diminished 
in  each  case,  and  that  of  the  outside  spike 
was  increased,  'ine  latter  effect  was  due  to 
the  bending  of  the  spike.  The  effect  of  a 
great  number  of  blows  would  undoubtedly 
be  to  diminish  the  pulling  strength  of  the 
common  spike  because  of  the  gradual  de- 
struction of  the  ends  of  the  fibers  of  the 
wood  in  the  hole. 

The  above  results  show  that  under  the 
action  of  a  side  blow,  such  as  comes  on  a 
rail,  a  common  spike  is  pulled  out  from  a 
fourth  to  a  half  inch,  while  the  screw-spike 
is  not  perceptibly  started. 

.'Vl'I'I.lC.VTlOX  OF  THE  SCIiEW-SIM  KK. 

The  screw-spike  is  now  used  on  practical- 
ly all  of  the  Continental  European  railroads 
in  one  form  or  another,  either  exclusively 
or  in  connection  with  bolts  or  ordinary 
spikes.  The  manner  in  wfiich  the  screws 
are  put  into  position  differs  only  in  unim- 
portant details  in  various  countries,  and 
it  will   be  sufllcient  to  describe  their  man- 
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ner  of  application  for  one.  For  this  pur- 
pose the  Eastern  Railway  of  France  ia 
chosen  as  exemplifying  a  high  type  of  work. 
The  new  ties  are  run  through  a  machine  at 
the  treating  plant  before  treatment.  Ihis 
machine  adzes  and  bores  holes  in  the  tie. 
The  upper  part  of  the  hole  is  wider,  to  admit 
the  upper  portion  of  the  screw-spike.  The 
ties  are  then  treated  with  creosote  and 
shipped  out  upon  the  line.  When  a  tie  is 
ready  to  be  laid,  the  screw-spike  is  dipped  in 
tar  oil  (of  which  each  section  crew  has  a 
bucket  on  its  car)  or  tar  oil  is  poured  into 
the  hole,  and  it  is  placed  in  the  hole,  the 
larger  opening  at  the  top  of  this  hole  allow- 
ing the  screw  to  drop  into  it  so  as  to  stand 
practically  vertical.  The  key  is  then  applied 
and  the  screw  is  turned  in  by  two  men. 
Great  care  is  taVen  in  making  the  final  turn 
of  the  screw  not  to  turn  it  too  far,  which 
would  destroy  the  thread  made  in  the  wood. 
When  it  becomes  necessary  to  unscrew  any 
of  the  spikes,  either  for  the  purpose  of  mov- 
ing the  tie  along  to  secure  its  proper  spac- 
ing after   several   years'   service   or   for  thf 


Fig.    5. 

Screw  Dowels,  Shown  in  Face  View  and  in  Longi- 
tudinal  Section. 

purpose  of  inserting  a  tie-plate,  one  or  two 
turns  are  made  so  as  lo  allow  the  rail  to 
spring  up,  and  when  the  tie  has  been  moved, 
or  the  plate  inserted,  the  screw  is  once  more 
firmly  bedded.  The  two  screws  on  the  in- 
side always  correspond  to  one  on  the  out- 
side and  vice  versa,  and  if  there  are  two 
screws  on  the  inside  of  one  rail  there  will 
be  one  screw  on  the  inside  of  the  other  rail 
on  the  same  tie.  In  rare  instances  screws 
are  put  in  with  an  electrical  machine  used 
principally  for  putting  in  dowels.  Where 
long  stretches  of  track  are  laid,  such  ma- 
chines are  very  useful,  but  ordinarily  for 
simple  maintenance  work  the  key  is  used. 
In  a  subsequent  paragraph  a  hand  machine 
for  putting  in  these  spikes  is  described  in 
full.  The  relation  of  the  screws  to  the  rail 
is  shown  in  Fig.  2,  which  represents  a  sec- 
tion of  the  rail,  a  wooden  tie-plate,  and  a  tie 
as  used  on  the  French  Eastern  Railway. 

After  the  screw-spikes  are  once  put  in  lit- 
tle work  is  required  to  keep  them  in  proper 
condition.  The  wood  is  compressed  by  the 
threads  as  the  screw  enters,  and  the  pres- 
sure of  the  core  upon  this  highly  compressed 
wood  opposes  a  resistance  to  the  loosening 
of  the  spike.  However,  after  the  spikes  have 
been  in  position  for  a  few  weeks  they  have 
to  be  tightened.  This  is  not  because  the 
screws  have  loosened,  but  because  the  ties 
tie-plates  and  rails  have  settled  so  as  to 
come  closer  together  because  of  the  pressure 
of  moving  trains.  After  the  screws  have 
been  tightened  they  remain  so  for  long  peri- 
ods of  time.  Once  a  year  the  section  crew 
goes  over  the  track  with  great  care,  testing 
an'd  tightening  each  screw,  and,  if  any  of 
the  screws  no  longer  hold,  they  are  taken 
out.  The  hole  is  then  filled  with  a  plug,  a 
new  hole  is  made  in  the  plug,  into  which 
tar  oil  is  poured,  and  the  screw  is  replaced. 
The  wearing  out  of  threads  of  the  screw  does 
not  occur  very  often. 
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It  is  impossible  at  this  time  to  tvive  any 
exact  and  trustworthy  information  as  to  the 
relative  cost  of  maintenance  of  tracks 
equipped  with  ordinary  spikes  and  with 
screw-spikes.  In  view  of  the  fact  that  the 
screws  do  not  work  out  of  holes,  as  do  the 
spikes,  which  means  a  less  frequent  replac- 
ing not  only  of  fastenings,  but  of  ties,  it 
would  appear  that  the  cost  of  maintenance 
would  be  very  much  lower  for  the  ;-crew 
than  for  the  spikes,  and  the  condition  of 
the  track  generally  better.  The  first  cost 
•of  putting  the  screws  into  position  is  some- 
what  higher   than   that   for   placing  spikes. 


Fig.   3. 

Perspective   View  of  Screw  Spike  Driving   Macliine 
in  Operation. 

This   is  principally  due  to  the   longer  time 
which  the  operation  takes. 

As  already  described,  the  method  of  put- 
ting in  the  screws  used  on  the  European 
railroads  requires  an  ordinary  key  operated 
by  two  men.  It  was  foreseen  that  this 
would  probably  prove  too  slow  for  Ameri- 
can conditions,  and  on  that  account  a  ma- 
chine was  devised  which  would  allow  of  a 


Fig.    7. 

c  r,,>s  Sim  uun  (if  I'ine  Tie  Tlii-ough  the  Dowel. 

more  rapid  screwing  in  than  with  the  la- 
borious horizontal  machine.  Such  a  ma- 
chine is  the  one  illustrated  in  Fig.  3.  The 
detailed  design  for  this  machine  was  drawn 
by  Prof.  A.  L.  Smith,  of  the  Worcester 
Polytechnic  Institute,  Worcester,  Mass. 

A  recent  test  made  on  the  Pennsylvania 
lines  with  this  machine  showed  that  one 
could  put  in  two  screw-spikes  while  three 
spikes  were  being  driven.  While  this  opera- 
tion requires  a  little  more  time  than  the  plac- 
ing of  a  spike,  it  must  not  be  forgotten  that 
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the  saving  made  possible  by  the  absence  of 
tearing  the  tie  to  pieces  is  very  much  greater 
than  the  loss  of  time.  The  chief  objection 
which  can  be  urged  against  the  screw-spike 
at  the  present  time  is  the  matter  of  boring 
holes.  In  Europe  this  is  done  almost  with- 
out exception  at  the  treating  plants,  by  the 
same  machine  which  adzes  the  ties.  In 
this  country,  with  the  numerous  different 
rail  sections  used  on  almost  every  railroad, 
it  will  not  always  be  practicable  to  bore 
holes  in  advance,  and  some  method  will  have 
to  be  devised  for  boring  holes  out  on  the 
track  by  machinery.  It  is  probable,  how- 
ever, that  for  stretches  of  new  track,  boring 
at  the  treating  plant  will  be  the  simplest 
way  to  manage  the  problem. 

Where  single  ties  are  renewed  it  will  be 
possible  to  bore  holes  with  the  machine  used 
for  putting  in  the  screws.  All  that  will  be 
necessary  will  be  to  replace  the  screwing 
key  with  a  bit.  It  is  expected  that  the  tests 
now  under  way  with  screw-spikes  on  vari- 
ous roads  in  this  country  will  enable  a  close 
estimate  to  be  made  of  the  actual  cost  of 
placing  screws,  compared  with  that  of  put- 
ting in  spikes. 

The  screw-spikes  manufactured  in  Finance 
and  Belgium  now  cost  about  $4.45  per  100 
kilos     (220.46    lbs.).       Each    spike    weighs 


Fig.   6. 

Screw  Dowel  in  Position  in  Tie. 

about  18  ozs.  It  is  expected  that  these 
screw-spikes  will  cost  about  4  to  4i/^  cents 
in  the  United  States. 

COXCLr.SIOXS  AS  TO  SCREW-SPIKES. 

Fust — The  type  of  screw-spike  which  it  is 
believed  in  the  light  of  European  experience 
will  give  the  best  service  is  that  shown  in 
Fig.  4.  This  screw  combines  the  advantages 
of  ease  of  making,  cheapness  and  longer  ser- 
vice than  the  other  types  of  screws,  and, 
moreover,  wears  out  the  thread  of  the  wood 
less  closer  than  wound  screws.  Tests  with 
this  screw  are  now  under  way  on  several 
of  the  roads  in  the  United  States. 

Second — It  is  suggested  that  these  screw- 
spikes  be  placed  in  two  ways — four  screws 
per  tie  and  six  screws  per  tie — according  to 
the  European  model. 

Third — As  the  screw-spike  forms  one  of 
the  proposed  modifications  of  the  present 
method  of  fastening,  it  is  desirable  that 
screws  be  tested  on  a  broad-based  rail  with- 
out any  plate,  and  also  with  steel  and  with 
wooden  plates. 

Fourth — In  buying  sorew-spikes,  only  such 
as  show  a  sufficient  strength  of  head  should 
be  accepted.  Most  screws  hitherto  used  have 
not  had  strength  enough  to  stand  the  verti- 
cal blow  upon  the  head. 

Fifth — Recent  tests  show  that^the  ratio 
of  the  holding  power  of  the  screw-spike,  as 
compared  with  the  common  spike,  ranges 
from  1.87:1  for  white  oak  to  4.63:1  for  long- 
leaf  pine. 

The  result  of  lateral  impacts  shows  that 
under  the  action  of  a  side  blow,  such  as 
comes  on  a  rail  a  common  spike  is  pulled 
out  from  one-fourth  to  one-half  inch,  while 
the   screv,r-spike    is   not   perceptibly    started. 

DOWKI-S    FOB    SCREW-SPIKES. 

One  of  the  greatest  difficulties  with  soft 
timbers  lies  in  the  fact  that  the  wood  around 
the  spikes  wears  out  with  considerable  rap- 
idity after  the  new  tie  has  been  put  in  ser- 
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Vict.  This  weHiiug  out  not  only  destroys 
the  tie,  but  also  makes  the  track  unsafe, 
sinco  the  rails  are  no  longer  held  to  the 
tie.  A  recent  invention  by  a  Fiench  engi- 
neer has  already  shown  such  remarkable 
results  in  the  way  of  preventing  wear 
around  the  spike  that  it  is  deserving  of 
study  and   trial. 

In  1896  this  engineer  called  attention  to  a 
cylindrical  screw  dowel  which  he  had  de- 
vis'?d  for  use  with  soft  wood  ties.  This  dowel 
(illustrated  in  Fig.  5)  consists  of  a  cylin- 
drical piece  of  wood  formed  into  a  screw 
with  a  very  wide  thread.  At  the  upper  end 
the  dowel  is  somewhat  larger  than  at  the 
lower,  so  that  when  it  is  screwed  into  place 
water  cannot  enter  between  the  dowel  and 
the  tie.  A  hole  is  bored  in  the  center  to 
admit  either  a  screw-spike  or  an  ordinary 
spike.  The  dowe";S  are  made  out  of  carefully 
selected  pieces  of  such  woods  as  beech  or 
birch.  whi:h  have  been  seasoned  for  several 
years,  and  are  heavily  creosoted.  The  dow- 
els are  screwed  in  by  hand  where  only  a 
small  number  are  needed,  but  where  the 
number  is  large  machinery  is  used.  Elec- 
trical machines  have  for  several  years  been 
in  use  at  the  treating  plant  of  the  French 
Midi  Railway.  The  machine  consists  of  a 
small,  .5-horse-power  motor  with  a  flexible 
shaft,  mounted  on  four  wheels,  the  gage  of 
which  can  be  varied  at  will.  In  actual  prac- 
tice a  5-horse-power  and  a  3-horse-power 
machine  are  used.  The  5-horse-power  ma- 
chine bares  the  holes  and  shapes  the  screw- 
thread,  and  the  3-horse-power  machine 
screws  in  the  dowels  and  cuts  off  the  heads. 
One  man  can  easily  manipulate  one  of  these 
machines.  Near  Bordeaux,  in  Southern 
France,  an  average  of  2,400  ties  per  day  are 
provided  with  six  dowels  each.  With  hand 
tools  the  German  company  estimates  that 
one  man  after  brief  practice  can  provide  15 
ties  with  six  dowels  per  tie  in  one  day. 
Since  four  men  can  work  with  one  set  of 
tools,  one  man  boring  the  hole,  one  cutting 
the  screw  thread,  one  screwing  in  the  dow- 
els, and  one  cutting  off  the  top,  it  is  possi- 
ble to  provide  80  to  90  ties  with  six  dowels 
each  in  a  day  with  two  sets  of  hand  instru- 
ments. From  the  greater  rapidity  with 
■which  Americans  work,  it  will  probably  be 
possible  to  increase  this  number  here. 

One  of  the  greatest  advantages  of  the 
dowel  lies  in  the  fact  that  it  can  be  applied 
to  ties  in  which  the  spike  holes  have  worn 
out.  This  is  done  by  increasing  the  size 
of  the  old  spike  hole  to  the  necessary  diam- 
eter of  the  dowel  and  placing  the  dowel  in 
position  much  as  for  the  new  tie. 

The  dowels  fit  very  tightly  into  the  wood. 
The  great  lateral  pressure  against  the  wood 
fibers  is  illustrated  by  the  fact  that  when 
some  ties  which  had  been  provided  with 
dowels  for  five  years  were  sawed  through 
the  pieces  of  the  dowels  were  sprung  out 
from  the  tie.  Fig.  7  shows  a  dowel  and 
new  tie  cut  through  the  middle.  The  dowel 
had  been  in  position  in  this  tie  about  three 
months.  It  will  be  noted  that  some  of  the 
creosote  with  which  the  dowel  had  been 
treated  had  already  penetrated  laterally  into 
the  soft  wood  of  the  tie.  Great  stress  is  laid 
upon  this,  for  it  proves  that  the  wounding 
of  the  tie  made  by  screwing  in  the  dowel  is 
of  so  light  a  'character  that  not,  only  is  there 
little  space  for  water  to  enter,  but  the  dowel 
itself  helps  to  make  the  wounded  surface 
impervious  to  the  action  of  water,  and  pro- 
tects it  against  fungi. 

A  large  number  of  tests  have  been  made 
to  show  the  higher  resisting  power  to  both 
vertical  and  lateral  pulls  of  screw-spikes  and 
spikes  when  inserted  in  the  dowel.  A  very 
much  greater  resisting  power  of  the  spike 
or  screw-spike  within  the  dowel  is  at  once 
evident.      A    further    valuable    fact   is    that 


not  only  does  the  dowel  protect  the  sur- 
rounding wood  against  the  wear  of  the 
screws  or  spikes,  but  the  heads  of  the  dow- 
els serve  partially  as  tie-plates.  The  ex- 
perience of  the  last  five  years  on  the  Paris- 
Lyons-Mediterranean  Railway  of  France 
with  soft  French  southern  pine  is  worthy  of 
note.  On  stretches  of  track  over  which 
an  average  speed  of  100  kilometers  (62.1 
miles  )was  made,  a  number  of  old  ties  were 
provided  with  dowels  in  1896,  and  at  the 
same  time  a  number  of  new  ties  without 
dowels  were  laid.  In  1902  the  new  ties  had 
already  been  worn  out,  while  the  old  ties 
with  the  dowels  showed  practically  no  wear. 
If  this  should  prove  true  in  this  country, 
it  might  be  possible  to  do  away  with  the 
expensive  steel  plates  now  generally  in  use. 
The  following  estimate  made  by  a  German 
engineer  shows  how  the  European  engineers 
who  have  tried  dowels  look  at  the  matter: 

Estimating  the  price  of  a  treated  pine  tie,  in- 
cluding the  placing  of  the  same,  at  i  marks  (95 
cents),  the  annual  charge  at  'SV2  cents  with  in- 
terest would  be  about  5.5  pfennigs,  if  it  is  as- 
sumed that  such  a  tie  lasts  ten  years.  The  price 
of  providing  one  tie  with  six  dowels  can  be  esti- 
mated at  1.10  marks  (2G  cents).  If  one  uses 
old  ties  which  have  been  taken  out  of  the  track 
and  provides  these  with  do.wels  in.stead  of  re- 
placing the  old  ties  with  new  ties,  the  cost  of 
providing  ties  with  dowels  will  already  pay  for 
itself  after  two  years'  use  of  a  doweled  tie.  It 
has  already  been  proved  at  this  date  that  the 
increase  in  the  length  of  life  is  very  much  more 
than  two  years.  If  the  increased  length  of  life 
be  estimated  at  from  eight  to  ten  yearj,  about 
4  marks  (95  cents)  per  tie  will  he  saved. 

The  best  proof  of  the  high  estimation  in 
which  Europeans  hold  the  dowel  is  the  great 
extent  to  which  they  are  being  adopted.  The 
Prussian  State  Railway  this  year  provided 
350,000  old  ties  with  dowels,  and  the  Paris- 
Lyons-Mediterranean  Railway  of  France  has 
for  several  years  been  putting  dowels  in  its 
ties.  The  same  is  true  of  a  certain  number 
of  Spanish  roads  which  have  been  putting 
in  250,000  to  300,000  dowels  annually.  On 
the  Marienfelde-Zossen  stretch,  on  which 
the  high  speed  tests  of  the  Prussian  Govern- 
ment were  made  recently,  all  the  ties  wei-e 


provided  with  dowels.  •  The  increased 
strength  thereby  given  to  the  track  is  testi- 
fied to  by  the  military  authorities  in  charge 
of  track  construction. 

There  can  be  no  question  but  that  the  intro- 
duction of  the  dowel  is  one  to  be  welcomed 
by  all  engineers.  The  great  increase  in  hold- 
ing power  which  it  gives  both  to  ordinary 
spikes  and  to  screw-spikes  cannot  be  ques- 
tioned, and  any  device  tending  toward  in- 
creased stability  ought  to  be  welcome.  The 
adoption  of  a  device  of  this  kind  in  the 
United  States  will  depend  largely  upon  the 
ease  with  which  it  can  be  applied.  It  is  be- 
lieved that  the  great  problem  of  how  to  make 
a  spike  hold  in  soft  wood  ties  as  well  as  it 
would  in  an  oak  tie  may  at  least  be  partially 
solved  by  the  use  of  this  device.  If  it  turns 
out  that  it  is  possible  to  make  a  soft  wood 
like  loblolly  pine  or  red  oak  serve  the  same 
purpose  as  the  harder  white  oak  or  long- 
leaf  pine,  an  important  step  in  the  utiliza- 
tion of  our  forest  resources  will  have  been 
made. 


Railroad  Shop  Tools. 

(Continued.) 


WHEEL    PRESSES. 

The  hydraulic  wheel  press  shown  in  Fig. 
1  is  made  by  the  Niles-Bement-Pond  Com- 
pany. This  machine  has  a  capacity  of  200 
tons  and  will  take  wheels  44  in.  in  diameter. 
The  machine  is  mounted  on  a  base  plate, 
but  no  strains  are  transmitted  to  this  plate 
— all  of  the  pressure  being  taken  by  the  tie- 
bars.  The  cylinder  is  lined  with  copper, 
expanded  into  place  and  burnished.  The  pis- 
ton is  packed  with  leather.  The  pump  is 
doub'e  acting,  with  two  sizes  of  plungers, 
and  has  three  speeds  of  delivery.  The  de- 
livery may  be  instantly  stopped  by  trip- 
valves  without  shifting  the  belt.  The  ram 
is  counterweighted  for  qui2k  return  when 
the  release-valve  is  opened.  The  safety 
valve  can  be  set  to  open  at  any  desired  pres- 


Fig.   3 — The   Putnarr.    No.   2  Car  Wheel    Borer. 
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sure  and  is  protected  from  tampering  by  a 
lock  box  cast  on  the  cylinder.  The  pressure 
gage  is  graduated  for  total  tons  pressure  and 
for  lbs.  per  sq.  in.  A  water  tank  which  sup- 
plies the  pump  and  takes  the  discharge  is 
bolted  under  the  cylinder.  The  resistance 
head  is  supported  by  rollers  running  on 
ways  on  the  base  of  the  machine,  and  is  held 


shop,  all  of  the  lower  part  shown  in  the  il- 
lustration is  placed  below  the  floor. 

This  machine  is  made  by  the  Niles-Be- 
ment-Pond  Company. 

liOHlNG     MILLS. 

The  Putnam  Machine  Company's  No.  2 
car-wheel  borer  is  shown  in  Fig.  3.  This 
machine  will  receive  wheels  from  15  in.  to 


ing  spindle  is  equipped  with  a  safety 
stop  which  automatically  stops  the  machine, 
after  the  cutters  pass  through  the  wheel. 
The  hub  facing  spindle  can  be  worked  by 
hand  or  can  be  operated  automatically  witb. 
the  boring  spindle.  Each  machine  is  fur- 
nished with  one  patent  cutter  head  carry- 
ing si.x  cutters  of  high  speed  steel.  The 
weight  of  the  machine  is  18.500  lbs. 

The    accompanying    illustrations,   Figs.   4 


Fig.    1 — Niles-Bement-Pond   44-in.    Hydraulic    Wheel    Press. 


in  position  by  steel  keys  placed  in  the  tie 
bars.  The  driving  pulley  is  36  in.  in  di- 
ameter for  a  6-in.  belt,  and  should  run  at 
100  r.p.m.  When  desired,  this  machine 
can  be  run  by  a  direct  connected  motor. 

The  96-in.  hydraulic  wheel  press  shown  in 
Fig.  2  has  a  capacity  of  400  tons  and  is 
used  for  locomotive  driving  wheels  up  to  90 
in.  in  diameter.  The  distance  between  the 
tie-bars  is  90  in.  The  maximum  distance 
between  the  ram  and  the  resistance  head  is 
8  ft.  8  in.  The  opening  in  the  resistance 
head  is  for  axles  12  in.  in  diameter.  The 
double-acting  pump  has  two  sizes  for  plun- 
gers and  three  speeds  of  delivery,  which  arc 
under  instant  control.  This  machine  is 
equipped  with  an  elevating  mechanism  by 
which  the  machine  may  be  raised  to  any  de- 
sired height  above  the  floor,  so  that  wheels 
of  different  diameters  can  be  rolled  into  po- 
sition, thus  avoiding  the  necessity  of  han- 
dling the  wheels  by  cranes.  The  machine  is 
guided  by  two  stands  carrying  guide  rods.  A 
motor  operates  the  pump  and  elevating 
screw.     When  this  machine  is  set  up  in  the 


48  in.  in  diameter,  and  will  bore  either 
straight  or  tapered  holes.  The  chuck  has 
five  steel  jaws  operated  both  universally 
and  independently.  The  chuck  runs  in  a 
babbitt-lined  case,  and  the  chuck  spindle  |  is 
hollow,  which  allows  the  borings,  chips,  etc., 
to  fall  into  a  pit  in  the  interior  of  the  ma- 
chine. The  vertical  pressure  and  end 
thrust  of  the  cutter  head  is  re- 
ceived on  an  anti-friction  ball- 
bearing having  steel  seats.  The 
driving  cone  has  four  changes 
for  a  5-in.  belt,  and  the  counter- 
shaft is  so  arranged  that  the 
momentuni  is  checked  by  a  fric- 
tion brake  when  the  machine  is 
stopped.  The  vertical  boring 
spindle  is  provided  with  take- 
up  bolts  and  has  six  changes  of 
speed,  ranging  from  Vi„  to  % 
in.  The  spindle  can  be  run  up 
into  the  frame  so  as  to  clear 
the  throat  of  the  machine  and 
give  full  play  to  the  crane  when 
setting  up  the  work.     The  bor- 


Fig.  5 — Detail  of  the  Colburn   Mill. 

and  5,  show  the  34  in.  vertical  boring  and 
turning  mill  made  by  the  Colburn  Machine 
Tool  Company.  This  mill  will  take  work 
34  in.  in  diameter  and  the  clearance  under 
the  cross  rail  and  the  turret  is  14  in.  and 
22  in.  respectively.  The  machine  has  16 
changes  of  speed  ranging  from  2%  to  68% 
r.p.m.  Both  vertical  and  horizontal  feeds 
are  positive  gear  driven  and  are  provided 
with  adjustable  automatic  stops.  The  chuck 
is  both  universal  and  independent.     To  pre- 


Fig.   2 — Niles-Bement-Pond    96-in.    Hydraulic    Wheel    Press. 


Fig.   4 — The  Colburn    Boring    Mill. 
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vent  any  possibility  of  the  chuck  jaws  slip- 
ping, interlocking  teeth  are  miUed  in  both 
the  jaws  and  the  slides.  The  driving  cone 
shaft  is  placed  parallel  with  the  cross  rail, 
and  is  belted  back  to  the  countershaft,  thus 
leaving  a  clear  space  overhead  for  crane 
service.  A  cast-iron  gear  is  bolted  to  the 
chuck,  so  that  there  is  no  twisting  strain  on 
the  spindle  and  it  is  driven  by  a  steel  pinion 
through  a  train  of  gears.  The  ratio  of  the 
constant  train  is  T^A  to  1,  and  the  ratio  of 
back  gears  is  45  to  1.  The  16  changes  are 
graded  to  give  a  perfect  geometrical  pro- 
gression. The  spindle  is  6  in.  in  diameter 
and  runs  on  a  bronze  shoulder  ring.  The 
vertical  slide  has  a  travel  of  18  in.  and  can 
be  operated  either  by  hand  or  power.  It  is 
carried  on  a  swivel  saddle  attached  to  the 
cross  slide  by  a  central  stud  and  is  clamped 
to  the  cross  slide  by  four  bolts,  working  in  a 
circular  T  slot.  A  graduated  scale  18  in. 
long  is  attached  to  the  turret  slide  cap  and 
is  parallel  with  the  turret  slide.  The  tur- 
set  slide  has  an  adjustable  pointer  which 
moves  over  this  scale  and  indicates  the 
travel  of  the  turret.  The  turret  slide  can  be 
swiveled  30  deg.  either  side  of  the  per- 
pendicular. The  cross  slide  has  a  travel  of 
15^2  in.  and  can  be  operated  either  by  hand 
or  power  feed.  An  adjustable  automatic 
stop  is  provided  for  tripping  the  feed.  The 
slide  can  be  clamped  to  the  cross  rail  with- 
out having  to  use  a  wrench.  The  turret  is 
10  in.  in  diameter  and  has  five  sides.  Each 
side  is  5%  in.  long  and  has  a  hole  to  fit  tool 
shanks  2i/4  in.  in  diameter,  A  micrometer 
dial  is  set  oyer  the  collar  on  the  cross  feed 
screw.  This  is  useful  for  finer  adjustment 
of  the  cut.  The  machine  is  arranged  so  that 
a  thread  cutting  attachment  can  be  ap- 
plied. The  floor  space  required  for  this 
machine  is  4  ft.  6  in.  x  .5  ft,  1  in.  The  net 
■weight  of  the  mill  is  5,500  lbs. 
(To   be  continued.) 


Canadian     Pacific    Tourist     Sleeping     Cars. 


The  Canadian  Pacific  is  building  27  tour- 
ist sleeping  cars  in  its  Montreal  shops.  Eight 
of  these  cars  have  already  been  finished  and 
put  into  service  between  Boston,  St,  Paul 
and  Vancouver.  A  number  of  new  features 
have  been  embodied  in  the  design  and  th9 
cars  are  as  substantial  and  comfortable  in 
everyway  as  the  standard  sleeping  cars 
■without,  of  course,  having  such  luxurious 
interior  appointments.  They  are  79  ft,  10 
in,  long  over  vestibules  and  9  ft.  lO'i  in. 
-wide  over  side  sills.  The  framing  is  Cana- 
dian Pacific  standard  with  %-in.x7-in.  iron 
flitch  plates  in  the  side  sills,  %-in.x7-in. 
plates  in  the  end  sills  and  '■l,-in,x6-in  plates 
in  the  side  and  end  plates.  In  addition  to  this 
all  the  end  posts  have  ''■|-in.  x  4-in,  iron  flitch 
plates  built  into  them-  and  these  are  lapped' 
over  and  bolted  and  riveted  to  the  sill  and 
plate  flitch  pieces,  making  the  end  of  the 
car  practically  non-telescopable.  The  car 
body  is  stiffened  with  1%-in,  truss  rods, 
which  pass  under  cast-steel,  queen  posts  riv- 
eted to  the  8-in,  steel  deck-be3m  -■  needle 
beams. 

The  body  side  framing  is  yellow  pine. 
The  posts  are  114  in.  x  4%  in,  with  the  outside 
corners  rabbeted  %  in,  deep  to-  receive  the 
whitewood  sibling  which  is  laid  on  flush. 
This  siding  is  carried,  up  from/sill  to  plate 
and  over  it  is  laid,  the  thin  mahogany  flnish 
-which  is  uaed  on  all  Canadian  Pacific 
passenger  equipment.  The  exterior  finish  is 
varnish  over  ttje  natural  wood  and  the  only 
ornamentation-  is  narivjw  gold  striping.  The 
windows  have  double  top  and  bottom  sash, 
the  outside  top  sash  having  three^  panels  of 
beveled  plate  glass.  Standard  wide  vesti- 
bules are  used  and  the  ■  ars  are  mounted  on 
6-wheel  trucks  with  40-iri    steel-tired  wheels. 


The  main  compartment  of  the  car  is  divid- 
ed into  14  sections  in  the  same  way  as  the 
standard  sleeping  cars.  The  seats,  backs 
and  head  pads  are  upholstered  with  dark- 
colored  leather.  Each  berth  is  supplied  with 
a  spring  mattress,  hair  mattress,  feather  pil- 
lows, blankets  and  the  necessary  linen.  At 
one  end  of  the  car  a  kitchen  is  provided, 
where  passengers  can  prepare  their  own 
meals.  It  contains  a  steel  range,  sink  with 
hot  and  cold  water  and  ample  cupboard 
room.  Adjoining  the  kitchen  is  a  smoking 
room  furnished  with  leather  and  wicker  up- 
holstered furniture.  Washing  facilities  for 
men  are  provided  in  this  compartment  and 


sufficient  space  is  allowed  for  a  conductor 
to  write  in  the  information  required.  Al- 
lowance of  %  in.  will  be  made  for  the  names 
of  conductors,  and  Conductor  Schilling- 
hauser  will  be  expected  to  write  his  name 
within  that  space  without  encroaching  upon 
and  obscuring  vital  information  in  the  ad- 
joining column,  which  may  be  intended  to 
show  whether  or  not  his  train  is  displaying 
signals,  simply  because  Conductor  Hill  can 
do  so.  It  would  have  been  well  if  the  Train 
Rule  Committee  of  the  American  Railway 
Association  had  suggested  a  train  register 
form,  as  it  no  doubt  would  have  been  adopt- 
ed by  companies  using  Code  rules.     It  will 


Exterior  of  New  Canadian   Pacific  Tourist  Cars. 


Interior  of  Tourist  Sleeping  Car. 

the  men's  saloon  leads  off  from  it.  At  the 
opposite  end  of  the  car  is  the  heater  room, 
linen  storage  locker  and  two  ladies'  toilet 
rooms  furnished  with  hot  and  cold  water. 

The  car  is  lighted  by  acetylene  gas  made 
by  the  Toltz-Lipschutz  system.  The  center 
lamps  have  opal  globes  and  four  branch 
burners  and  when  all  the  burners  are  lighted 
give  ample  illumination. 

We  are  indebted  to  Mr,  W,  E.  Fowler, 
Master  Car  Builder  of  the  Canadian  Pacific, 
for  the  illustrations  and  details  of  the  de- 
scription. 


Train    Registers    and  Their   Bearing  on    the 
Collision    Record. 


BY  n.  W.  FORMAN. 
Hulp  No.  lO."). — Itoth  condiiotoi's  and  engine- 
inpn  are  responsible  for  the  safety  of  their  trains, 
and.  under  conditions  not  provided  for  by  the 
rules,  must  take  every  precaution  for  their  pr(j 
tectlon. 

Uule  No,  83. — A  train  must  not  leave  its  In- 
itial station  on  any  division,  or  a  junction,  or 
pass  from  double  to  single  traclt,  until  it  has 
been  ascertained  whether  all  trains  due,  which 
are  superior,  or  of  the  same  class,  have  arrived 
or  left. 

Train  registers  play  an  important  part  in 
the  safe  movement  of  trains,  yet  they  are 
not  always  rightly  designed  or  properly  lo- 
cated and  used.     They  are  too  cramped;   lu- 


be necessary  to  somewhat  qualify  this  re- 
mark, however,  as  there  would  be  little  re- 
lief or  benefit  derived  from  a  standard  train 
register  if  it  possessed  some'  of  the  objec- 
tionable features  of  certain  standard  code 
forms,  the  train  order  blanks,  for  example. 
The  fact  that  a  train  order  is  often  ad- 
dressed to  several  trains  moving  in  opposite 
directions  seems  to  have  been  overlooked  by 
this  committee,  as  not  enough  space  was 
allowed  in  the  "19"  and  "31"  forms  to  permit 
this  to  be  done. 

At  points  where  both  main  line  and  branch 
trains  are  required  to  register  one  book  is 
often  used  in  common  by  all.  At  district 
terminals  the  book  will  be  left  lying  on 
the  counter  where  last  used  by  the  conduc- 
tor who  consulted  it  or  registered.  Often, 
in  such  cases,  the  register  for  east-bound 
trains  may  be  found  on  that  part  of  the 
counter  which  is  intended  for  the  use  of 
trainmen  of  trains  going  in  the  opposite  di- 
rection, A  revolving  train  register  holder 
can  be  made  for  about  $3,  which  will  keep 
each  register  in  its  proper  place.  Some 
train  registers  have  pages  long  enough  to 
accommodate  trains  for  several  days  and 
are  made  up  into  books  of  several  hundred 
pages.  The  entire  page  is  filled  up  and  long 
before  the  book  is  filled  it  becomes  badly 
soiled.  Its  leaves  are  torn  and  it  is  almost 
a  wreck.  Again,  a  practice  is  followed  of 
tising  the  same  page  for  trains  arriving  and 
leaving.  First,  No,  3  will  be  shown  with 
green  signals  and  perhaps  2d,  No,  30,  with 
no  signals,  will  appear  directly  underneath 
to  trap  the  unwary.  Or  No,  6,  dne  to  arrive 
at  the  end  of  its  run  on  July  20th,  may  meet 
with  delay  and  not  reach  its  destination 
until  after  midnight  and  register  on  the 
page  set  apart  for  trains  on  the  21st,  Later 
on,  an  inferior  train  may  in  checking  the 
register  assume  that,  as  No.  H  of  the  day 
before  is  twelve  hours  overdue,  it  need  not 
be  checked  for  and  that  No.  6  of  the  21st 
Itas  arrived.  Or  No.  6  may  be  running  in 
sections  and  part  register  on  one  page  and 
part  on  another.  Of  course,  if  the  time  and 
other  circumstances,  such  as  running  a  train 
in  advance  of  its  schedule,  were  carefully 
considered  there  would  not  be  accidents  due 
to  these  irregularities;  but  registers  are  not 
always  studied  as  carefully  as  they  should 
be.    Men  generally  come  to  the  register  when 
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they  are  ready  to  start  on  the  trip  and  their 
orders  are  often  such  that  they  are  in  a 
hurry  to  leave  as  soon  as  possiljle. 

If  a  regular  train  is  due  at  a  station 
on  the  20th  of  July  it  should  be  registered 
on  the  page  for  that  date,  even  though  it 
does  not  pass  such  point  until  the  21st. 
Extra  trains  should  be  registered  on  the 
page  for  the  actual  date  of  their  arrival  or 
departure.  There  should  be  a  train  register 
of  not  over  one  hundred  leaves  permanently 
located  for  each  district  or  branch,  and  its 
pages  ought  to  be  only  long  enough  to  ac- 
commodate an  average  day's  business,  using 
a  page  for  each  day  of  the  month. 

In  drafting  train  registers  three  essential 
features  should  be  given  the  most  thought 
and  be  placed  where  they  will  at  once  at- 
tract the  eye — the  number  of  the  train,  sig- 
nals displayed  by  it,  and  its  engine  number. 
.Some  registers  first  provide  a  column  for 
the  train  number, then  its  section,  and,  nearly 
last  of  all,  as  if  it  were  unimportant  and  a 
chance  thought,  a  column  to  write  in  the  sig- 
nals displayed  by  it.  Thus  1st  No.  4  may  be 
shown  as  "No.  4,  1st  section."  The  section 
should  be  the  first  thing  to  arrest  the  atten- 
tion, next  the  train  number,  and  then  its 
signals.  Instead  of  allowing  a  column  only 
half  an  inch  wide  for  the  section  and  train 
number,  a  full  inch  or  more  should  be  pro- 
vided. The  column  for  "green"  or  "no  sig- 
nals," if  put  between  the  train  number  and 
the  engine  number,  will  separate  these 
groups  of  figures  and  thus  may  prevent  those 
who  must  be  governed  by  this  form  from 
mistaking  an  engine  number  for  a  train 
number. 

Three  of  the  most  trustworthy  and  exper-i- 


ingly  unnecessary  precaution;  that  it  divides 
the  responsibility  and  that  what  is  every- 
body's business  will  eventually  only  be  per- 
functorily done,  or  that  the  conductors  will 
depend  too  much  upon  the  despatcher.  But 
I  know  a  number  of  despatchers  of  many 
years'  experience  who  never  fail  to  impart 
this  information.  No  one  can  say  how  many 
accidents  they  may  have  thus  averted,  as  no 
conductor  cares  to  come  right  out  and  admit 
that  had  not  the  despatcher  reminded  him 
of  a  train  he  would  have  overlooked  it; 
but  there  is  evidence  available  that  at  least 
seven  collisions  have  been  prevented  in  this 
manner  during  the  past  quarter  of  a  century. 
No  doubt  almost  any  despatcher  of  several 
years'  experience  can  cite  additional  in- 
stances. 

Run  trainmen  hard  and  call  them  out  of 
bed  about  three  o'clock  in  the  morning,  after 
having  allowed  them  only  five  or  six  hours' 
sleep,  and  their  minds  are  not  so  clear  as 
that  of  the  despatcher,  who  works  regularly 
only  eight  hours  of  the  twenty-four,  and 
who  has  every  train  down  on  the  sheet  be- 
fore him,  with  a  good  light  to  enable  him  to 
note  their  location.  A  few  years  ago  an 
operator  at  a  registering  station  at  the 
end  of  double  track  delivered  a  clearance 
card  to  an  early  morning  freight  train, 
opened  the  switch  and  allowed  it  to  proceed 
against  a  first  class  train  which  was  due 
eight  hours  before,  and  which  had  been  on 
time  for  months,  but  was  late  on  this  fatal 
morning.  The  train  was  overlooked  by 
seven  men.  A  suggestion  to  the  operator  by  ' 
the  despatcher  that  the  freight  train  would 
wait  at  that  station  for  the  superior  train 
would  have  reminded  all  of  them  of  It  and 


orders  that  a  train  needs,  except  the  order 
to  run  extra,  and  then  shifts  the  entire  re-, 
sponsibiiity  for  the  train  going  without  this 
order  upon  the  conductor  and  engineman. 

There  seems  to  be  an  impression  that  Code 
rules  do  not  require  enginemen  to  check 
registers.  I  will  not  here  contend  that  they 
do,  but  it  certainly  cannot  be  claimed  that 
they  are  forbidden  to  do  so.  If  the  conduc- 
tor and  engineman  are  both  literally  held 
responsible  for  the  safety  of  the  train,  as 
provided  in  Rule  105,  then  it  would  seem 
that  the  enginemen,  as  well  as  conductors, 
should  know,  by  examination  of  train  reg- 
isters, or  by  other  means  than,  verbal  assur- 
ance of  conductors,  that  at  least  superior 
trains  have  passed;  to  protect  the  company, 
the  passengers,  themselves  and  other  em- 
ployees. 

I  will  not  say  that  enginemen  should  al- 
ways check  registers  at  intermediate  sta- 
tions; but  can  they  not  get  around  five  min- 
utes earlier  and  check  up  the  most  vital  one 
of  them  all — the  one  at  their  starting  point? 
It  is  this  register  which  is  giving  the  most 
trouble  and  it  is  at  the  initial  station  where 
so  many  trains  are  overlooked. 


The  White  Star  Steamship  Baltic. 


The  accompanying  illustration  shows  the 
Baltic,  the  newest  addition  to  the  White  Star 
fleet,  which  leaves  New  York  to-day  on  her 
first  trip  East.  The  Baltic  is  the  largest 
steamship  in  the  world,  being  of  the  same 
class  as  the  Cedric  and  the  Celtic  of  the 
same  line,  but  27  ft.  longer  (one  plate),  and 
is  expected   to   make   the   ocean   trip   in   24 


enced  conductors  whom  the  writer  has  ever 
known  have  overlooked  opposing  superior 
trains  at  initial  registering  stations.  One 
case  came  about  through  checking  a  branch 
train's  engine  number,  which  happened  to 
correspond  with  the  number  of  the  main 
line  train,  which  should  have  been  waited 
lor.  This  occurred  where  the  same  register 
was  used  for  both  main  line  and  branch 
trains.  The  other  two  conductors  actually 
overlooked  trains,  as  they  afterward  pri; 
vately  confessed,  but  were  prevented  from 
colliding  with  them  by  the  despatcher  re- 
marking when  he  cleared  them,   "You  wait 

here  for  No.  ."     I  am  prepared  for  the 

exception  that  may  be  taken  to  this  seem- 


The   Steamship    Baltic* 

the  great  loss  of  life  and  property  which  re- 
sulted would  never  have  been  recorded. 
When  a  conductor  or  an  engineman  over- 
looks a  train  and  moves  against  it  he  is 
considered  unsafe  and  often  is  taken  out  of 
service  permanently  or  for  sixty  days;  but 
the  despatcher  and  operator  are  seldom  dis- 
ciplined for  failure  to  remind  these  men.  I 
suppose  this  is  a  correct  principle,  as  it  is 
thought  by  many  to  be  in  the  interest  of 
good  government  to  never  look  beyond  the 
person  who  clearly  is  responsible  for  an 
accident.  But  my  sympathy  is  with  the 
man  who  is  trapped.  It  seems  to  me.  for 
instance,  that  the  despatcher  has  not  per- 
lormed  his  full  duty  when  he  issues  all  the 


hours'  faster  time  than  these  ships.  The 
Baltic  is  726  ft.  long,  comparing  with  691  ft., 
the  length  of  Brunei's  Great  Eastern.  The 
tonnage  of  the  Baltic  is  24,000  gross.  The 
gross  tonnage  of  the  Great  Eastern  was 
22.500.  The  Baltic's  cargo  capacity  is  28,000 
tons,  and  she  can  carry  this  great  bulk  of 
freight  at  a  speed  of  17  knots  on  a  coal  con- 
sumption of  about  250  tons  a  day.  Low  con- 
sumption is,  of  course,  the  noteworthy  thing 
about  the  great,  modern  transatlantic 
freight  and  passenger  carriers  which  have 
been  built  within  the  last  few  years  to  run 
at  something  less  than  express  speed.  The 
Teutonic,  built  in  1889,  as  an  express 
•rhoto.  coiutesy  Am.  Syren  &  Shipping. 
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steamer,  has  a  speed  of  20  knots,  but  carries 
an  insignificant  dead  weight  tonnage.  With 
each  vessel  running  at  its  maximum  speed, 
her  coai  consumption  is  not  far  from  double 
that  of  the  Baltic.  The  latter  vessel  repre- 
sents the  perfection  of  the  modern  type  of 
carrier,  which,  by  the  sacrifice  of  a  day  in 
running  time,  compared  with  the  express 
steamers,  can  carry  a  cargo  enormously 
greater  at  half,  or  less  than  half  the  coal  con- 
sumption. The  new  fast  German  steamers 
burn,  in  practice,  approximately  three  times 
as  much  coal  as  the  Baltic  does,  to  pay  for 
their  speed. 

The  Baltic  was  built  by  Harland  &  Wolff, 
Belfast,  the  builders  of  the  White  Star  fleet. 
She  has  quadruple  expansion  engines  driving 
twin  screws.  The  passenger  accommoda- 
tions provide  for  3,000  and  a  crew  of  about 
350  is  carried. 


screws  and  extends  over  the  end  of  chamber 
to  hold  the  bushings  when  they  are  pushed 
home.  A  retaining  piece  made  of  spring 
steel  is  attached  to  the  front  of  the  body  by 
a  screw,  permitting  a  side  motion.  When 
drawn  down  it  holds  the  bushings  and  test 
firmly  in  place,  and  when  pushed  to  one 
side  the  bushings  can  be  readily  removed. 

Fig.  4  illustrates  three  styles  of  holding- 
heads  for  specimens,  used  successfully  iu 
this  chuck.  No.  1  is  4  in.  total  length,  and 
is  recommended  when  there  is  plenty  of 
stock.  No.  2  is  SVi  in-  total  length,  and 
shows  the  proper  proportion  when  the  tests 
are  but  ZV2  in.  long.  No.  3  is  2%  in.  total 
length  and   is  the  minimum   length   so   far 


A    Chuck   for    Holding    Short   Test    Pieces. 


At  the  Atlantic  City  meeting  of  the 
American  Society  for  Testing  Materials,  T. 
D.  Lynch,  of  Pittsburg,  described  a  chuck 
designed  to  hold  physical  test  pieces  with- 
out the  usual  necessity  of  threading  the 
ends.  This  chuck  has  been  in  use  in  the 
material  and  testing  department  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburg,  Pa.,  for  about  two 
years;   it  is  simple  and  easy  to  apply,  gives 
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Different   Forms  of   Holding-Heads  for 
Test   Pieces. 

perfect  alinement,  saves  threading  and  per- 
mits tests  from  minimum  stock:  Fig.  1 
shows  the  assembled  chuck;  Figs.  2  and  3 
show  in  detail  the  component  parts.  The 
head  and  neck  are  similar  to  the  old  chuck 
for  the  standard  threaded-end  test  pieces. 
The  body  is  2%  in.  x  2%  in.  x  1  in.  with  a 
chamber  1'^  in.  x  %  in.  extending  through 
it  to  receive  the  split  bushings.  Adjacent  to 
this  and  over  it  is  provided  another  chamber 
•"ji  in.  X  y^  in.  to  receive  the  end  of  the  test 
piece  that  may  extend  above  the  bushing. 

A  slotted  hole  extends  from  the  chamber 
to  the  bottom  of  the  chuck  to  provide  space 
for  the  test  to  assume  proper  alinement. 
The  half  bushings  are  of  tool  steel  and  so 
made  that  the  shoulder  of  the  test  piece  will 
fit  snugly  into  them  when  put  together.  The 
outside  of  the  half  bushing  is  accurately 
made  so  that  when  nut  together  in  pairs 
they  will  slip  easily  into  the  chamber.  A 
clamp  is  fitted  to  the  back  with  two  small 
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Chuck  for   Holding  Short  Test   Pieces. 


used  in  this  chuck,  maintaining  a  constant 
test  section  of  2  in.  gage  length  and  ,505  in. 
diameter.  There  has  been  no  noticeable  dif 
ference  in  the  results  of  tests  due  to  the 
variations  in  total  length.  Even  with  the 
shortest  piece,  all  tests  so  far  conducted 
have  broken  near  the  middle,  except  for  lo- 
cal flaws  such  as  would  affect  any  test  re- 
gardless of  holding  devices.  No.  4  is  4^4 
in.  total  length,  with  threaded  ends,  and 
corresponds  in  "every  way  to  the  standard 
adopted  by  the  society,  except  the  diameter 
is  .505  in.  instead  of  .5  in.  This  was  used 
with  the  ordinary  threaded  chuck,  until  re- 
placed two  years  ago  by  the  one  just  de- 
scribed. 


Railroad    Building    in    West   Africa. 

In  April  Mr.  Frederick  Shelford  read  a 
paper  before  the  Royal  Colonial  Institute  in 
London,  on  "The  Development  of  West 
Africa  by  means  of  Railroads."  In  discuss- 
ing the  cost  of  building  he  asked  that  due 
allowance  should  be  made  for  the  fact  that 
the  lines  had  been  built  through  dense 
tropical  forest  in  the  worst  climate  in  the 
world.  These  conditions  involved  short 
tours  of  service,  constant  changes  of  staff 
in  every  grade,  very  heavy  rainfall,  scarcity 
and  inferiority  of  unskilled  labor  and  the 
complete  absence  of  skilled  labor,  landing 
difficulties  and  the  necessity  of  carrying  on 


construction  entirely  from  one  base.  Fur- 
ther allowance  must  be  made  for  the  native 
revolts  and  military  operations  which  have 
occurred  in  each  case.  The  cost  of  the  dif- 
ferent lines,  including  permanent  bridges, 
headquarters,  establishment  and  rolling 
stock,  etc.,  complete,  Mr.  Shelford  placed  as 
follows: 

Mile-         Total  Cost 

age.  Cost.      Per  Mile. 

Sierra  Leone  Railroad.  .   222     $4,656,638     $20,976 

Gold  Coast  Railroad 170        8,521,960        50,129 

Lagos  Railroad*   125        4,291,190        34.328 

•Cost  of  main  line  to  June  30,   1903. 
How  the  cost  compared  with  that  of  other 
African  railroads  will  be  seen  from  the  fol- 
lowing  figures: 

Mile-         Total  Cost     ' 

age.  Cost.        Per  Mile. 

Uganda   Railroad 584  $26,973,000     $46,187 

Congo   Railroad 250      12,636,000        50,544 

Cape  Gov't  Railroad..  ..2,089   106,153,170        50,815 

In  considering  these  figures  it  must  be  re- 
membered that  the  gage  of  the  Sierra  Leone 
and  of  the  Congo  Railroad  is  2  ft.  6  ins., 
while  that  of  the  Gold  Coast,  Lagos  and 
Cape  Government  railroads  is  3  ft.  6  in. 
and,  that  of  the  Uganda  Railroad  is  one 
meter.  There  was  one  important  point,  Mr. 
Shelford  said,  to  be  noticed  with  regard  to 
railroads  in  West  Africa — that  the  further 
they  are  built  the  greater  is  the  speed  of 
construction  and  the  less  the  cost,  provided 
they  are  authorized  and  organized  as  a 
whole,  and  not  in  sections.  This  is  due  to 
the  better  climate  and  the  more  open 
country  found  further  inland,  the  greater  fa- 
cilities given  to  the  staff  to  organize  the 
machinery  of  construction,  the  increasing 
conl]dence  and  efficiency  of  the  native  la- 
borers and  the  existence  of  an  established 
base  with  quarters  for  the  staff,  workshops 
and  improved  landing  facilities. 

In  summing  up  the  present  development 
of  railroads  in  West  Africa,  Mr.  Sheldon 
said  that  in  Sierra  Leone  a  railroad  222 
miles  long  had  been  nearly  completed,  trav- 
ersing the  colony  from  west  to  east,  forming 
probably  the  longest  continuous  length  of 
railroad  of  2  ft.  6  ins.  gage  in  the  world, 
and  being  the  most  cheaply  built  line  on 
'■'  the  western  side  of  Africa.  In  Lagos  a  3  ft. 
6  in.  gage  line,  125  miles  long,  had  con- 
nected up  the  three  largest  towns  on  the 
West  Coast  of  Africa — Lagos,  Abeokuta  and 
Ibadan.  On  the  Gold  Coast  a  3  ft.  6  in.  line, 
170  miles  long,  had  placed  Kumasi,  the 
capital  of  Ashanti,  within  16  days'  journey  of 
Great  Britain.  The  French  had  connected 
St.  Louis  and  Dakkar  by  rail,  and  were  pro- 
ceeding with  meter  gage  railroads  connect- 
ing Kayes  and  Koulikoro  in  Senegal,  Kona-' 
kry  and  Kouroussa  in  French  Guinea,  and 
Kotonou  and  Paouignan  in  Dahomey.  The 
Belgians  had  connected  Matadi  and  Leopold- 
Tille  with  a  2  ft.  6  in.  gage  line,  and  were 
proceeding  with  extensions.  With  regard 
to  the  future  development  of  West  Africa 
by  railroad  building,  the  field  is  a  very  large 
one.  The  immense  area  of  Western  Africa 
would  not  be  adequately  served  by  one  hun- 
dred times  the  length  of  railroad  at  present 
built.  All  railroads,  however,  in  West 
Africa,  with  few  exceptions,  must  at  present 
be  developmental,  and  must  be  built  without 
immediate  prospect  of  a  return  upon  the 
cost  of  construction,  since  it  will  take  time 
to  educate  the  natives  and  develop  trade  to 
such  an  extent  as  to  return  interest  on  the 
capital  expended.  Under  these  circum- 
stances private  enterprise  cannot  be  ex- 
pected to  assist  in  building  railroads. 

The  question  is  whether  the  Imperial  Gov- 
ernment should  not  assist  the  Colonies  later 
on  by  grants  of  money  to  build  railroads 
which  are  most  urgently  needed.  It  was 
mentioned  that  the  French  schemes  for  rail- 
roads in  West  Africa,  now  in  process  of 
carrying  out,  entirely  dwarfed  the  British 
lines. 
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CONTROL  OF   INTERURBAN   TRAFFIC 


It  was  announced  a  few  days  ago  that  the 
New  York  Central  had  secured  control  of  the 
Syracuse  Rapid  Transit  and  the  Utica  &  Mo- 
hawk Valley  companies,  operating  electric 
lines  which  compete  tor  the  short-haul  pas- 
senger traffic  in  the  territory  served  by  the 
steam  railroad  in  northern  New  York  State. 
This  is  the  most  important  step  in  meeting 
trolley  competition  which  has  been  made 
since  the  New  York,  New  Haven  &  Hartford 
tx)ok  over  the  electric  lines  in  New  Haven,  as 
a  definite  base  from  which  ultimately  to 
maintain  an  electric  short-haul  service  of  its 
own  and  to  prevent  further  paralleling  of  the 
main  and  branch  lines  in  this  district.  It  has 
been  frequently  pointed  out  in  the  Railroad 
Gazette  that  this  method  of  controlling  trolley 
competition  by  setting  a  rogue  to  catch  a 
rogue  is  undoubtedly  the  best  way  of  taking 
care  of  the  short-haul  business  in  the  vicinity 
of  large  cities,  in  view  of  the  tremendous  in- 
roads which  the  electric  lines  have  made  in 
this  territory  within  the  last  few  years. 

In  the  issue  of  August  21,  1903,  a  paper  was 
printed  discussing  some  of  the  operating  fea- 
tures of  the  Utica  &  Mohawk  Valley  line, 
which  constitutes  part  of  the  present  pur- 
chase, running  from  Rome  to  Little  Palls. 
38  miles,  through  the  city  of  Utica,  with  a 
branch  to  Clinton  nine  miles  long.  The  com- 
pany almost  at  the  outset  picked  up  an  inter- 
urban  business  of  some  $30,000  a  month,  en- 
tirely independent  of  the  heavy  traffic  in  the 
city  of  Utica.  and  an  efficient  express  service 
^s  maintained  in  connection  with  the  passen- 
ger traffic.  It  seems  quite  evident  that  the 
steam  road  will  be  better  served  by  having 
the  Utica  &  Mohawk  Valley  as  an  ally  in- 
stead of  as  a  competitor,  for  these  lines 
form  the  nucleus  of  what  was  likely  soon  to 
become  a  very  serious  competition  indeed. 
At  Syracuse  the  problem  which  the  company 
has  to  face  is  the  prevention  of  the  estab- 
lishment of  a  competitive  paralleling  electric 
line  to  Rochester.  The  country  is  well 
adapted  for  the  interurban  business,  and  it 
seems  obvious  that  it  would,  in  the  near  fu- 
ture, have  been  a  troublesome  locality  if  the 
steam  road  had  not  taken  the  trolley  busi- 
ness into  its  own  hands. 

Control  of  the  interurban  lines  in  competi- 
tive territory  is  so  reasonable  and  so  easy  a 
solution  of  the  problem,  that  even  at  this 
time,  when  only  the  beginnings  have  been 
made,  it  seems  remarkable  that  the  chance 
has  been  so  long  neglected  by  the  steam 
roads.  A  few  years  ago  it  would  have  been 
far  easier  and  far  cheaper  than  at  present  to 
secure  either  the  properties  as  they  then  ex- 
isted, or  the  franchises;  a  few  years  hence 
it  will  be  far  harder  and  far  more  expensive 
than  it  is  now.  The  New  Haven  road  and 
the  New  York  Central  are  in  the  van  of  a 
movement  which  must  shortly  come  in  the 
many  localities  where  the  electric  road  is 
obviously  the  best  agent  for  handling  short- 
haul  traffic.  The  steam  roads  now  have  a 
chance  to  build  up  an  excellent  collateral 
source  of  income  and  to  establish  at  the  same 
time  an  ally  and  a  defense.  If  they  neglect 
to' do  so  they  are  sure  to  lose  much,  both  of 


old  business  and  of  new  profit.  The  inter- 
urban people  in  the  last  few  years  have  been 
carrying  on  a  most  valuable  object  lesson  in 
the  development  of  suburban  territory,  and 
with  that  development  goes  also  a  suggestion 
of  the  way  city  tracks  and  terminals  can  be 
efficiently  and  economically  cleared  of  the 
local  passenger  traffic,  that  is  expensive  to 
provide  for  and  that  blocks  the  way  of  the 
through  traffic  which  is  the  natural  function 
of  the  steam  road. 


TRACK  INSPECTION. 

Elsewhere  in  this  issue  will  be  found  the 
results  of  the  annual  inspection  of  track  on 
one  English  and  three  American  railroads, 
all  of  which  have  adopted  the  premium  sys- 
tem of  rewarding  good  work  in  that  depart- 
ment. The  four  reports  are  presented  to- 
gether in  a  group,  simply  to  show  the  slight 
differences  in  the  working  of  the  system, 
and  not  for  the  sake  of  comparison  of  re- 
sults on  one  road  with  those  on  another,  be- 
cause comparisons  would  be  obviously  un- 
fair, even  if  all  of  the  markings  of  the  in- 
spectors were  reduced  to  one  common  basis. 
In  this,  as  in  so  many  other  details  of  rail- 
road operation,  the  one  important  thing  is 
the  final  result  obtained,  rather  than  the 
method  of  accomplishing  it.  Each  of  the 
four  roads  whose  reports  are  shown  are  try- 
ing to  improve  the  standard  of  track  work 
by  encouraging  good  work  with  rewards  in 
the  shape  of  money  prizes  or  suitable  em- 
blems; other  roads  are  doing  the  same  thing 
in  other  ways,  by  careful  superintendence 
and  inspection,  by  disciplining  slovenly  em- 
ployees and  promoting  conscientious  men 
to  positions  of  more  responsibility.  The 
value  of  the  premium  system  depends  large- 
ly on  the  caliber  of  the  men  who  are  put- 
ting up  track,  and  it  becomes  beneficial  or 
demoralizing  as  it  encourages  a  spirit  of 
healthy  rivalry  or  a  spirit  of  jealousy 
and  discontent.  The  annual  inspections 
on  which  rewards  under  this  system 
are  based,  must  of  necessity  be  superficial 
in  many  ways.  There  is  nothing  about  a 
railroad  that  is  so  deceptive  as  a  piece  of 
track  and  nothing  is  more  affected  by  local 
conditions.  As  the  inspectors  go  over  the 
road  they  may  find  at  one  place  a  rough 
stretch,  full  of  kinks  and  low  joints,  which 
needs,  however,  only  a  few  days'  work  to 
be  put  in  first  class  shape.  Possibly  just 
before  the  inspection  the  section  foreman 
or  the  supervisor  has  been  devoting  all  of 
his  attention  to  holding  a  sliding  bank  or 
draining  a  wet  cut  and  could  not  g'^t  his 
track  in  good  surface  until  his  other  work 
was  finished.  Nevertheless,  he  gets  a  low 
mark.  At  another  place  the  inspecting  party 
may  ride  over  what  is  apparently  a  fine 
piece  of  smooth  and  even  track,  but  which, 
with  a  few  hours  of  rain,  can  be  reduced 
to  worse  condition  than  the  average  con- 
struction track.  Give  a  section  foreman  or 
supervisor  a  few  days'  notice  of  an  inspec- 
tion, and  he  can  straighten  and  lift  a  poor 
piece  of  track  under  his  charge  up  to  an 
almost  perfect  surface  and  alinemeut  that 
will  last  until  the  first  hard  rain.  Then 
all  tne  loosely  tamped  ties  and  low  joints 
will  begin  to  show  up  as  glaring  evidence 
of  the  kind  of  work  that  was  done.  It  is 
not  that  the  inspectors  mark  unfairly  or 
incompetently  in  making  their  inspection, 
but  that  they  judge  the   condition  of  track 


while  riding  over  it,  and  it  is  seldom  that 
ihey  have  an  opportunity  of  making  a  close 
examination  of  the  quality  and  amount  of 
woik  that  has  been  done.  It  is  obviously 
unfair  to  a  man  who  is  working  conscien- 
tiously day  and  night,  and  perhaps  with  the 
greatest  degree  of  skill  on  a  hopelessly  bad 
piece  of  track,  when  the  announcement  of 
prizes  and  rewards  for  the  year  gives  the  pre- 
mium to  another  man  who  has  no  wet  cuts, 
sliding  banks,  or  ballast  that  is  a  mere  excuse 
for  such  to  worry  about,  but  who  spends 
his  time  tamping  a  little  here  and  a  little 
there  and  adorning  the  grounds  about  his 
"Prize  Section"  sign  with  flower  beds  and 
little  piles  of  whitewashed  stones.  Perhaps 
this  is  putting  the  case  too  strongly,  but 
it  illustrates  the  truth  of  the  statement  made 
before,  that  in  a  large  measure  the  value 
of  the  premium  system  depends  on  the  men 
who  are  working  under  it.  If  they  are  the 
kind  of  men  whose  one  aim  is  to  make  good 
track  and  to  keep  it  good,  then  the  premium 
system  can  do  no  harm,  but  will  encourage 
them  to  keep  on  doing  better  every  year. 
The  average  man  likes  to  beat  the  other 
fellow  at  any  game;  but,  unfortunately, 
every  one  is  not  endowed  with  that  quality, 
sometimes  called  the  "sporting  spirit,"  which 
makes  a  man  keep  on  going  as  hard  as  he 
knows  how,  even  when  he  sees  he  is  beaten. 
If  a  man  is  so  heavily  handicapped  by  local 
conditions  that  he  stands  no  chance  in  the 
race  to  win  a  prize  with  some  other  man 
further  along  the  line,  he  is  quite  apt  to  be 
discouraged  and  to  feel  that  it  is  no  use 
trying  to  make  the  track  under  his  charge 
any  better  than  it  is.  The  annual  inspection 
is  a  good  thing  for  all  the  officers  and  men 
on  the  road,  but  the  conditions  found  on 
inspection  day  should  not  be  relied  upon 
to  indicate  the  conditions  which  hold  for 
the  other  364  days  in  a  year.  When  the 
station  agents  and  the  track  men  and  all 
of  the  other  humble  employees  of  the  road 
know  that  the  "G.  M."  and  his  party  are  due 
on  a  certain  day,  at  a  certain  hour,  they 
are  very  likely  to  have  everything  cleaned 
up  and  in  the  best  of  order.  This  has  one 
great  value  in  that  it  shows  what  can  be 
done,  but  it  seldom  shows  what  is  done  when 
the  "old  man"  is  not  around.  The  railroad 
officer  who  depends  on  a  yearly  trip  of  in- 
spection to  show  him  the  condition  of  the 
property  under  his  charge,  is  far  from  being 
acquainted  with  the  true  state  of  affairs. 
He  has  the  right  to  demand,  however,  that 
if  things  can  be  done  in  a  certain  way  when 
he  is  around,  then  they  can  be  done  in  the 
same  way  when  he  is  in  his  office  a  thousand 
miles  away. 


THE   RAILROAD    LAWS    OF    MASSACHU- 
SETTS. 


A  volume  compiled  by  the  Railroad  Com- 
mission of  Massachusetts,  setting  forth,  to 
some  extent,  in  condensed  form,  the  statutes 
of  that  State  relating  to  steam  railroads  and 
street  railways,  deserves  somewhat  special-- 
ized  study  for  several  reasons.  The  State  is 
a  commonwealth  where  railroad  problems 
have  received  careful  attention;  the  forma- 
tive and  plastic  epoch  of  railroad  lawmaking 
long  ago  was  passed  and,  except  as  to  cer- 
tain phases  of  street  railways,  the  body  of 
laws  in  the  State  is  crystalized  and  perma- 
nent;  and  no  State  of  the  Union  has  tried 
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harder,  with  more  intelligence  and  with 
greater  success,  to  reconcile  on  a  basis  of 
justice  the  conflicting  claims  of  the  corpo- 
ration and  the  public.  In  a  volume  of  142 
pages  we  can  only  select  a  few  examples  of 
railroad  law,  but  they  are  suggestive  and 
become  more  so  when  we  contrast  them  with 
the  statutes  of  neighboring  States. 

Men  still  in  middle  life  will  recall  the  re- 
action that  set  in  soon  after  the  panic  of 
1873 — and  the  long  drag  that  followed  it — 
against  the  municipal  aid  for  new  railroad 
projects  in  which  so  many  dollars  of  the  tax- 
payers were  lost.  In  Connecticut,  for  in- 
stance, the  evil  had  to  be  checked  sharply 
by  a  constitutional  amendriient  adopted  in 
1877,  which  declares  that  "no  county,  city, 
town,  borough  or  other  municipality  shall 
ever  subscribe  to  the  capital  stock  of  any 
railroad  corporation,  (w  become  the  pur- 
chaser of  the  bonds  or  make  donation  to  or 
loan  its  credit  directly  or  indirectly  in  aid 
of  any  such  corporation."  But  conservative 
Massachusetts  allows  municipal  subscrip- 
tions to  railroad  enterprise,  hedging  them 
about,  however,  with  close  restrictions.  The 
subscriptions,  at  most,  cannot  exceed  2  per 
cent,  of  the  total  valuation  (tax  list)  of  the 
city  or  town  and  in  smaller  municipalities 
they  must  not  exceed  1  per  cent. ;  two-thirds 
of  the  legal  voters  must  authorize  the  sub- 
scription; no  municipality  shall  let  its  "rail- 
road" debt  run  up  its  total  debt  beyond  3  per 
cent,  of  valuation;  and  there  are  other  mod- 
ifying checks.  That  such  statutes  will  stand 
suggest  how  much  happier — or,  any  rate,  less 
dismal — than  in  other  States  has  been  the 
experience  of  Massachusetts  with  the  old 
"town  aid"  abuse. 

In  somewhat  the  same  line  may  be  noted 
the  liberality  of  the  State  in  contributing  to 
the  abolition  of  grade  crossings.  An  oflBcial 
report,  just  made  to  the  State  Legislature, 
throws  vivid  light  on  the  subject.  Under  a 
law  passed  14  years  ago  there  have  been 
eliminated  in  the  State  174  crossings  at  a 
total  cost  of  $22,603,669,  of  which  the  State 
has  contributed  $6,019,406  and  municipalities 
$2,927,769.  Under  the  State  law  the  railroad 
companies  pay  65  per  cent,  of  the  cost  of 
eliminating  the  crossing,  the  municipality 
not  more  than  10  per  cent.,  and  the  State  the 
remainder — in  general  practice  25  per  cent. 
By  way  of  contrast  Connecticut  lays  one-half 
the  cost  of  elimination  on  the  municipality 
and  one-half  on  the  railroad  company,  the 
State  contributing  nothing. 

The  subject  of  taxation  in  Massachusetts 
Is  too  large  a  one  to  treat  fully  here,  hut  spe- 
cial reference  may  be  made  to  the  statute  for 
local  taxation  of  street  railways  imposing  a 
sliding  scale  of  tax  on  gross  earnings,  rang- 
ing from  1  per  cent,  on  $4,000  a  mile  up  to  3 
per  cent,  on  $28,000  a  mile  or  more — the  tax 
money  to  be  used  for  improving  public  ways 
and  for  removal  of  snow.  Contrast  with  this 
the  Connecticut  plan,  by  which  taxes  of 
street  railways — 1  per  cent,  on  par  of  bonds 
and  floating  debt  and  1  per  cent,  on  stock  at 
an  official  market  valuation — all  go  to  the 
State  treasury,  although  the  street  railways 
are  essentially  localized  properties.  Or, 
again,  contrast  the  Massachusetts  plan  with 
the  astonishing  statute  of  1902  in  Rhode 
Island,  by  which.  In  practice,  a  sliding  scale 
of  taxation  to  the  State  on  gross  earnings  is 
made  a  formal  contract  with  the  common- 
wealth and  then  intrenched  behind  the  Fed- 


eral Constitution.  Authorities  will  differ  as 
to  the  theory  of  State,  as  contrasted  with 
local  taxation  applied  to  steam  railroads,  es- 
pecially since  the  latter  have  become  consoli- 
dated into  systems.  But  as  to  the  justice  of 
the  municipal  tax  of  the  local  trolley  road 
there  can  hardly  be  more  than  one  opinion. 

Puritan-founded  Massachusetts  has  enact- 
ed, in  regard  to  Sunday  trains,  a  brief  stat- 
ute allowing  the  running  of  such  trains  by 
consent  of  the  railroad  commission  if  public 
necessity  and  convenience  require  it,  but 
"having  regard  to  the  due  observance  of  the 
day."  Puritan-founded  Connecticut  goes,  in 
theory  at  least,  a  good  way  further  in  pro- 
tecting Sunday.  "Except  from  necessity  and 
mercy"  no  Sunday  trains  can  be  run  within 
the  State  between  sunrise  and  sunset.  But 
the  State  railroad  commission  can  interpret 
the  "necessity  and  mercy  clause,"  and  it  does 
so  with  some  liberality.  The  Massachusetts 
statute  says  nothing  specifically  about  Sun- 
day freight;  but 'the  Connecticut  statute  pro- 
hibits the  handling  of  freight  between  sun- 
rise and  sunset  on  the  day  except  from  ne- 
cessity or  mercy — with  a  reservation  that  the 
commission  may  allow  handling  of  freight 
up  to  8  o'clock  in  the  forenoon  between  rail- 
roads and  steamboats  for  purposes  of  preser- 
vation. In  practice,  through  freight  trains 
run  across  the  State  pretty  regularly  on  the 
Lord's  Day  and  throughout  southern  New 
England.  We  should  probably  find  less  of 
Sunday  statute-making  for  railroads  if  rail- 
road competition  had  been  more  intense. 

The  distinctive  feature  of  Massachusetts 
railroad  law  is  the  great  authority  given  to 
her  railroad  commission.  A  noteworthy  ad- 
dition in  that  direction  is  a  statute  passed  in 
1903,  giving  that  body  the  same  power  as  to 
freights  and  fares,  over  steamship  carriers 
between  ports  of  the  commonwealth  as  the 
commission  has  had  over  steam  railroads 
and  street  railways.  Those  powers  already 
were  vast,  including  pretty  sweeping  author- 
ity as  to  persons  and  papers,  operation,  rates, 
capitalization — under  the  well  known  and 
now  thoroughly  tested  "replacement  value" 
statute  for  street  railways — and,  indeed, 
reaching  almost  through  the  whole  limbo  of 
railroad  finance  and  administration  under 
the  statutes.  In  the  more  detailed 'and  less 
generalized  features  of  those  statutes  may  be 
remarked  briefly  the  purchase  power  which 
the  State  has  reserved  of  buying  out  a  rail- 
road corporation  for  capital  paid  in,  with  10 
per  cent,  a  year  added  since  the  payment; 
the  privilege  of  a  director  or  of  an  owner  or 
owners  of  one  fiftieth  of  the  capital  stock  of 
a  railroad  or  street  railway  company  of  call- 
ing for  an  examination  of  its  ^nancial  con- 
dition; bonds  not  to  exceed  capital  stock  ac- 
tually paid  in;  stock  increase  to  be  issued  at 
not  less  than  market  value  or  sold  at  auction 
for  not  less  than  par;  grade  crossings  of 
steam  and  electric  roads — prohibited  since 
1895  in  Connecticut — allowed  only  by  con- 
sent of  commissioners;  free  transportation 
of  one  bicycle  per  passenger;  free  passes  to 
State  officers  forbidden;  cheap  morning  and 
evening  trains  and  trains  for  workingmen; 
personal  liability  of  street  railway  direc- 
tors until  full  payment  of  capital  stock;  spe- 
cial street  railway  rates  for  public  school 
children;  and  finally,  the  opening  to  savings 
bank  investment  of  certain  classes  of  cor- 
servative  street  railway  bonds  of  which  the 
last  report  of  the  Massachusetts  Bank  Com- 


missioners shows  the  savings  banks  and 
trust  companies  of  the  State  had  taken  $3,- 
769,594. 

Other  commonwealths  have  laws  similar 
to  some  of  the  foregoing  but  in  few  of  them 
have  the  statutes  such  amplitude,  and  in 
none  are  the  law  and  its  enforcement  so 
closely  bracketed  together  as  in  Massachu- 
setts. She  has  not  only  had  the  statutes  but 
she  has  tried  them  out  to  the  point  of  sur- 
vival of  the  fittest  and  her  sister  States,  some 
fifteen  of  which  have  not  even  appointed  rail- 
road commissioners,  can  coin  high  profits 
from  her  experience  and  example. 


The    Northern    Securities    Injunction. 


Judge  Bradford  filed  an  opinion  in  the 
United  States  Circuit  Court  at  Trenton,  N.  Ji, 
Juiy  1;3,  granting  a  preliminary  injunction 
restraining  the  proposed  plan  for  the  dis- 
tribution of  the  assets  of  the  Northern  Se- 
curities Company  in  the  proceedings  insti- 
tuted by  Edward  H.  Harriman,  Winslow  S. 
Pierce  and  the  Oregon  Short  Line.  It  will 
be  recalled  that  out  of  a  total  of  $155,000,- 
000  of  Northern  Paciflc  stock  deposited  at 
the  time  the  Northern  Securities  Company 
was  organized,  $78,000,000  was  deposited  by 
the  Harriman-l  iiiou  Paciflc  interests;  an 
amount  which  carries  control.  But  the  pro- 
posed pro  rata  distribution  of  Northern  Pa- 
cific and  Great  Northern  stock  would  have 
occasioned  thai  the  Union  Pacific  interests 
would  have  received  a  large  share  of  the 
Great  Northern  stock  which  they  did  not 
previously  possess,  yet  not  enough  to  carry 
control;  while  they  would  have  lost  the  con- 
trol of  the  Northern  Paciflc,  with  which  they 
went  into  the  merger.  As  mentioned  in  the 
Railroad  Gazette,  April  8,  it  was  claimed  by 
the  petitioners  that  the  decision  of  the  Cir- 
cuit Court  on  June  7,  1903,  directed  that 
the  stock  be  returned  share  for  share,  and 
that  the  plan  proposed  for  a  pro  rata  distri- 
bution would  leave  control  in  the  hands  of 
the  same  peopie  who  now  control  and  would 
defeat  the  ruling  of  the, Supreme  Court.  This 
suit,  however,  was  terminated  by  the  denial 
of  the  United  States  Circuit  Court  at  St. 
Paul,  April  19,  of  the  application  for  leave 
to  intervene  in  the  case  of  the  United  States 
against  the  Northern  Securities  Company, 
and  Judge  Thayer  in  delivering  the  opinion 
held  that  the  plan  of  the  directors  of  the 
Northern  Securities  Company  for  the  distri- 
bution of  the  stock  of  the  Great  Northern 
and  Northern  Paciflc  companies  was  not  vio- 
lative of,  the  decree  in  the  Northern  Securi- 
tie?  case;  also,  that  no  one  but  the  United 
States  could  successfully  appeal  to  the  Court 
to  enjoin  the  extension  of  that  plan  on  the 
ground  that  it  was  in  violation  of  the  Sher- 
man antitrust  act.  The  Judge  further  said 
in  his  opinion  that  the  stock  of  the  two  rail- 
road companies  was  not  in  the  custody  of 
the  Court,  but  he  added  that  an  interven* 
tion  was  not  necessary  to  enable  the  peti- 
tioners to  protect  any  pecuniary  interest  or 
equity  that  they  might  have. 

Without  determining  the  merits  of  the 
more  important  questions  raised  by  the  com- 
plainants, Judge  Bradford  gives  as  the  rea- 
son for  the  temporary  restraint  that  the 
legitimate  object  of  a  preliminary  injunc- 
tion, preventive  in  its  nature,  being  the  pre- 
servation of  the  property  or  rights  in  con- 
troversy until  flnal  decision,  the  principal 
loss  or  inconvenience  which  can  be  brought 
about  by  the  temporary  injunction  is  the  in- 
ability of  the  present  stockholders  to  real- 
ize immediately  upon  their  holdings;  but 
this  he  considers  as  nothing,  compared  with 
the  irreparable  injury  which  the  complain- 
ants would  sustain  by  a  refusal  to  restrain. 
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lie  holds  that  if  the  final  decision  shoula 
he  adverse  to  the  complainants,  the  inter- 
ests of  the  defendants  may  in  the  meantime 
be  protected  by  an  order  from  the  Court  re- 
quiring a  bond  of  suflBcient  size  to  indem- 
nify them. 

I'he  effect  of  this  temporary  decision  on 
the  market  was  to  cause  a  rally  of  several 
points  in  Union  Pacific  and  Southern  Pacific 
and  a  decline  in  Northern  Securities.  The 
latter  company  can  either  accept  the  injunc- 
tion and  await  the  main  suit,  or  they  can 
appeal  from  Judge  Bradford's  decision.  It 
is  not  obvious  that  there  will  be  very  much 
to  be  gained  by  appealing  this  lesser  point 
in  the  main  contention  which  the  company 
makes  that  it  can  distribute  its  assets  pro 
rata  in  the  process  of  dissolution,  enforced 
■by  the  original  Northern  Securities  decision. 


Accounting    Switching    Charges. 


Transportation  and  accounting  officers 
liave  given  much  earnest  attention  to  the 
consideration  of  means  which  will  adequate- 
ly provide  for  the  protection  of  the  revenue 
•derived  from  switching  freight  cars,  but  as 
yet  no  simple  and  efficient  method  has  been 
devised  for  surrounding  this  source  of 
revenue  with  the  proper  safeguards  and  at 
the  same  time  providing  for  convenient  set- 
tlement as  between  the  interested  com- 
panies. The  many  industries  along  the  line, 
calling  for  the  movement  of  cars  to  and 
from  convenient  tracks  within  their  grounds 
for  loading  and  unloading  by  the  road  haul- 
ing the  freight,  or  by  another  road  whose 
geographical  position  requires  it  to  inter- 
vene to  perform  this  work,  or  to  perform  the 
service  of  conveying  cars  from  one  road  to 
another,  when  that  is  necessary  to  continue 
a  through  movement  of  the  car,  necessitate 
countless  car  movements. 

The  general  conditions  and  circumstances 
attending  the  handling  of  such  cars  present 
many  difficulties  to  the  auditing  department, 
which  has  devoted  much  study  to  the  sub- 
ject. The  true  conditions  surrounding  the 
actual  performance  of  the  work  do  not  ap^ 
pear  at  first  "sight,  and  there  is  much  differ- 
ence between  specific  cases  that  each  indus- 
try is  really  a  study  by  itself.  The  first  diffi- 
.culty  seems  to  be  to  find  a  system  providing 
for  the  proper  and  timely  record  of  the  cars 
to  be  switched  and  one  that  will  be  suffi- 
ciently simple  in  its  detail  to  be  readily  un- 
derstood by  all  the  employees  who  handle 
the  cars,  and  at  the  same  time  give  to  all  in- 
terested, proper  information  of  the  work  to 
be  done,  and  to  the  accounting  department, 
a  complete  history  of  all  the  performances, 
so  that  it  may  be  placed  in  possession  of  the 
proper  evidence  to  check  the  revenue  and  to 
settle  the  accounts. 

The  next  difficulty  is  to  originate  some 
form  or  order  or  blank  which  will  meet  all 
these  requirements  and  give  full  effect  to 
any  system  which  may  be  created  without 
involving  cumbersome  detail  or  uncertainty 
of  meaning.  With  these  points  settled,  there 
would  doubtless  be  little  trouble  in  adjust- 
ing any  other  differences  of  opinion  as  to 
proper  and  safe  methods  for  the  protection 
•of  revenue  from  this  source,  and  there  is 
enough  revenue  in  this  feature  of  railroad 
transportation  to  engage  serious  attention. 
That  it  has  been  so  engaged  is  very  clearly 
evidenced  by  the  fact  that  many  methods 
have  been  tried  out  In  the  effort  to  reach  the 
much  hoped  for  solution  of  the  whole  ques 
tion. 

Three  plans  were  reported  to  the  Associa- 
tion of  American  Railway  Accounting  Officers 
at  their  Saratoga  meeting  in  June  last,  hut 
they  all  lacked  the  essential  of  simplicity,  and 
were  open   to  other  objections,   so  that  th« 
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difficulty  of  harmonizing  all  the  interests, 
meeting  all  the  demands  of  the  situation 
and  providing  for  satisfactory  operation  by 
the  freight  agents,  yardmasters  and  switch- 
men, has  not  yet  been  overcome.  It  is  very 
desirable  that  some  comprehensive  and  effi- 
cient plan  with  the  necessary  blank  forms 
needed  to  make  it  successful,  should  in  the 
near  future  be  brought  out  through  the  de- 
liberations of  the  committee  of  accounting 
officers  having  the  matter  in  charge. 
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be  handled  via  Toledo  and  Detroit,  which 
will  be  a  much  shorter  route  than  via  Port 
Huron. 


Cincinnati,  Hamilton  &  Dayton. 


The  recent  announcement  of  the  merger 
of  the  Cincinnati,  Hamilton  &  Dayton,  Pere 
Marquette  and  Chicago,  Cincinnati  &  Louis- 
ville railroads  is  one  of  great  interest.  Al- 
though it  is  doubtful  if  it  will  have  any 
extensive  effect  on  the  traffic  situation  of 
the  Middle  West,  it  should  prove  of  much 
importance  to  the  three  roads  interested,  as 
it  will  make  them  far  stronger,  so  far  as 
control  and  interchange  of  traffic  is  con- 
cerned, in  a  considerable  territory.  Includ- 
ing all  leased  and  proprietary  lines  and  those 
over  which  trackage  rights  are  held,  the 
new  system  will  control  about  3,450  miles 
of  track.  In  addition,  it  will  operate  fer- 
ries on  Lake  Erie,  running  from  Conneaut 
to  Rond  Eau  and  Port  Stanley  and  also 
on  Lake  Michigan,  running  from  Ludington 
to  Kewaunee,  Manitowac  and  Milwaukee. 
The  chief  terminal  points  on  the  new  sys- 
tem wiil  be  Buffalo,  Chicago  and  Cincinnati, 
and  its  branches  will  run  through  the  larg- 
est commercial  centers  in  the  States  of  In- 
diana and  Ohio.  The  total  capitalization 
of  the  three  properties  merged  is  as  fol- 
lows: C.  H.  &  D.,  $33,333,000;  Pere  Mar- 
quette, $76,173,622,  and  C,  C.  &  L.,  $10,460,- 
000.  Taking  the  aggregate  mileage  worked 
by  the  three  railroads  as  3,200  the  capital- 
ization per  mile  of  the  new  system  will  be 
about  $37,000.  The  aggregate  gross  earnings 
of  the  three  properties  can  only  be  approxi- 
mated, as  the  Chicago,  Cincinnati  &  Louisville 
has  been  in  operation  for  such  a  short  period 
that  its  earnings  are  not  yet  on  a  perma- 
nent basis.  The  figures  from  the  last  re- 
ports of  the  C,  H.  &  D.  and  the  Pere  Mar- 
quette show  total  gross  earnings  on  these 
two  roads  of  $19,000,000,  which,  combined 
with  those  of  the  C,  C.  &  L.  (estimated  at 
$5,000  per  mile  over  263  miles  operated)  will 
give  the  new  system  an  earning  power  of 
over  $20,000,000.  Dividing  this  by  3,200,  the 
mileage  operated  by  the  system,  leaves  an 
earning  capacity  of  about  $6,000  per  mile. 
The  strength  of  the  consolidation  seems  to 
lie  chiefly  in  the  immense  volume  of  local 
traffic  which  these  railroads  control.  We 
give  below  the  ton  miles  and  passenger 
miles,  together  with  the  freight  and  passen- 
ger density  of  the  C,  H.  &  D.  and  the  Pere 
Marquette,  showing  how  the  two  roads  com- 
pare and  what  they  will  contribute  indi- 
vidually to  the  new  consolidation. 
Pere 
C  H.  &  D.  Marquette.  Total. 

•Ton   miles    ....    8.30.6.52  993.995  1,824.647 

♦Pass,  ton  miles.   109.506         129,643  239,149 

Freight    density.    818,376  459.120  584,074 

Pass,    density...   107,887  59,890  76,552 

•Thousands. 

As  none  of  the  railroads  in  the  merger  are 
dominant  in  the  territory  through  which 
they  pass,  but  are  overshadowed  by  the 
Michigan  Central,  Lake  Shore,  Baltimore  & 
Ohio  and  Big  Four,  they  must  rely  on  the 
future  development  of  this  local  traffic.  It 
is  quite  probable  that  in  order  to  compete 
with  the  larger  trunk  lines  in  the  east  and 
west  bound  traffic  a  ferry  will  be  established 
at  Detroit  connecting  with  the  Pere  Mar- 
quette at  Walkerville,  across  the  river  from 
Detroit.    In  this  way  the  through  traffic  can 


The  third  distressing  passenger-train 
wreck  of  this  month,  the  rear  collision  ot 
Glenwood,  111.,  on  the  13th,  appears  to  have 
been  due  to  the  concurrent  negligence  of 
two,  three  or  four  men;  and  the  explana- 
tion of  what  these  men  did  or  failed  to  do 
is  so  incomplete  that  little  can  be  said  until 
further  information  is  forthcoming.  A  Chi- 
cago paper  says  that  the  passenger  cars 
were  of  flimsy  construction  and  that  En- 
gineman  Hoxie  had  been  on  duty  15  hours. 
These  points  will,  of  course,  demand  atten- 
tion in  the  final  report,  though  it  is  to  be 
borne  in  mind  that  a  man  is  not  necessarily 
worn  out  by  15  hours'  service  on  a  freight 
train  and  that  the  flimsiest  cars  in  America 
are  as  strong  as  the  great  majority  of  the  cars 
on  many  railroads  in  other  countries.  As 
to  the  specific  cause  of  the  collision,  one 
obvious  comment  is  already  clearly  indicat- 
ed: that  there  is  no  such  thing  as  a  minor 
position  on  a  train.  The  newest  man,  on 
the  slowest  train,  has  to  be  entrusted,  now 
and  then,  with  a  duty  as  important  as  the 
duties  devolving  on  the  most  experienced. 
This  is  such  an  elementary  truth  that  we 
should  hesitate  to  put  it  in  writing,  but  for 
the  fact  that  it  is  so  often  ignored  in  prac- 
tice. The  brakeman  on  the  leading  car  ot 
the  string  of  30  being  backed  from  Thorn- 
ton to  Glenwood  had  a  duty  as  lookout,  and 
probably  as  the  responsible  person  to  decide 
if  it  were  safe  to  start  from  Thornton,  as  im- 
portant as  if  he  had  been  the  conductor  or 
the  engineman.  Engineman  Hoxie  is  said  to 
have  a  good  "character,"  but  it  is  also  said 
that  he  has  been  on  the  road  less  than  a 
year.  Men  long  acquainted  with  their  road 
have  many  times  taken  risks  and  come  out 
all  right;  for  newer  men  the  trick  is  not  so 
easy.  A  conductor  going  out  with  a  flag 
can  trust  experienced  subordinates  to  man- 
age the  train  in  his  absence;  while  others, 
with  less  experience,  cannot  be  thus  trusted; 
and  usually  the  conductor  is  left  to  decide 
for  himself  how  far,  or  in  what  kind  of 
work,  he  can  trust  a  man  whose  acquaint- 
ance with  the  road  or  with  train  work  is 
limited.  Surely,  the  lowest  conductor  must 
be  a  man  of  the  highest  grade,  if  there  is  to 
be  any  elasticity  whatever  in  our  train  rules. 


NEW  PUBLICATIONS. 


Legal  Decisions  in  Car  Service  Cases.  Pub- 
lished by  the  National  Association  of  Car 
Service  Managers,  A.  G.  Thomason,  Sec- 
retary, Scranton,  Pa. 
This  is  a  pamphlet  of  256  pages,  giving  in 
full  all  of  the  recorded  judicial  decisions  in 
demurrage  suits  which  Mr.  Thomason  has 
been  able  to  find,  the  compilation  having 
been  made  in  pursuance  of  a  resolution 
passed  by  his  association  last  year.  There 
are  44  decisions,  including  some  made  by 
minor  courts,  and  one  by  the  United  States 
Treasury  Department;  but  there  are  opin- 
ions by  the  Supreme  Courts  of  Massachu- 
setts, Georgia,  Kentucky,  Virginia,  District 
of  Columbia,  Tennessee,  Pennsylvania,  Illi- 
nois and  Mississippi. 


TRADE   CATALOGUES. 


The  London  d  North-Western  issues  an  Il- 
lustrated pamphlet  bearing  the  title,  "Infor- 
mation for  Visitors  to  the  St.  Louis  Exposi- 
tion, 1904."  A  brief  history  of  the  road  is 
given,  with  illustrations  of  .some  of  the 
first  locomotives  used,  including  the 
"Rocket,"  which  was  designed  and  built  by 
George  Stephenson,  in  1829.  The  initial 
run  of  this  famous  engine  was  made  on  the 
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Liverpool  and  Manchester  section  of  this 
road.  Illustrations  throughout  the  pam- 
phlet picture  the  company's  rolling  stock, 
road  bed.  stations,  etc.  Views  are  also  given 
of  the  company's  exhibit  at  St.  Louis,  which 
includes  a  quarter  size  model  of  the  Royal 
saloon  cars,  and  a  model  of  the  company's 
steamer  "Anglia."  used  on  the  Irish  steam- 
ship service  between  London  and  Dublin. 
Other  illustrations  show  Shakespeare's 
birthplace.  Warwick  Castle,  etc.  The  pam- 
phlet closes  with  a  reproduction  of  a  draw- 
ing made  in  1839,  which  shows  the  unique 
method  used  in  excavating  the  Tring  cutting 
on  the  L.  &  N.  W.  Ry.  in  1837. 


The  July  number  of  Something  Pneu- 
matic, the  magazine  of  the  Chicago  Pneu- 
matic Tool  Company,  contains  an  article  on 
"The  Value  of  the  Air  Drill  in  Remote 
Shops,"  a  large  number  of  half-tone  engrav- 
ings of  various  pneumatic  devices  in  service 
and  descriptive  information  relative  to  the 
Duntley  air-cooled  electric  drill,  improved 
"Little  Giant"  flue  expanders,  lightning  hose 
clamps  and  a  new  compression  lever  riveter. 


signals  in  the  future,  but  of  actual  accom- 
plishment in  the  past.  The  statement  quoted 
was  not  equivalent  to  saying  that  no  one 
knows  which  is  the  safer  system.  To  para- 
phrase fairly  he  would  have  to  include  cases 
where  enginemen  have  disregarded  auto- 
matic stop  signals  and  have  not  been  detect- 
ed. Admitting,  for  the  sake  of  argument, 
that  the  chance  of  human  error  is  as  1  to 
3,  we  must  add,  in  favor  of  the  telegraph 
block,  the  likelihood  of  human  perversity, 
which  leads  an  engineman  to  take  a  risk 
with  automatic  signals  which  he  would  not 
take  with  the  telegraph  block,  or  which,  if 
the  telegraph  block  were  in  use,  he  would 
have  no  temptation  or  opportunity  to  take. 
In  considering  the  mechanical  efficiency  of 
wires  2,000  ft.  long  and  such  dangers  as 
back-up  movements,  "D.  B."  is  broadening 
the  discussion  unwarrantably.  The  original 
statement  looked  toward  the  settlement  of 
only  one  question,  namely,  has  the  tele- 
graph block  system  been  proved  so  inefficient 
in  operation  as  to  justify  or  demand  its 
abandonment  and  the  adoption  of  automatic 
signals  in  its  place?    No  step  has  been  taken 


Relining    Winston   Tunnel   on   the   ChicagO' 
Great  Western. 


CONTRIBUTIONS 


Automatic 


versus        Telegraph         Block 
System. 


The  Winston  tunnel  on  the  Chicago  Great 
Western,  located  near  Rodden,  111.,  about 
12  miles  southeast  of  Galena,  penetrates  a 
high  ridge  that  shuts  off  the  approach  of  the 
railroad  to  the  Mississippi  River.  The  tun- 
nel, which  is  2,440  ft.  long,  was  built  18 
years  ago  by  Winston  Brothers.  The  engi- 
neers who  located  it  expected  to  encounter 
solid  rock,  there  being  a  layer  of  limestone 
some  distance  above  the  line  of  the  tunnel. 
After  work  was  begun  the  material  waa 
found  to  be  principally  hard  blue  shale, 
which  is  quite  hard  when  first  exposed,  but 
decomposes  rapidly  in  the  presence  of  air 
and  water.  The  tunnel  was  lined  with  wood, 
the  original  arches  being  made  of  12-in.,x  12- 
in.  timbers,  spaced  4  ft.  apart.  As  these 
showed  signs  of  decay  other  timber  arches 
were  placed  beneath  them  until  finally  there 
was  a  complete  double  lining  of  12-in.  x  12- 
in.  timber  arches,  spaced  from  1  to  4  ft. 
apart  in  different  parts  of  the  tunnel. 

The    tunnel    required    constant    attention,. 


New   York.  July   19,   1904. 
To  THE  Editor  of  the  Railroad  Gazette: 

An  editorial  on  the  coliisiou  on  the  Erie 
Railroad  at  Midvale,  N.  J.,  which  appearefl 
in  your  issue  of  July  15,  seems  inaccurate, 
not  in  its  main  argument,  but  in  the  side 
issue.  That  "the  first  question  ...  is  not 
one  ot  systems,  but  rather  whether  the  sys- 
tem used  was  managed  in  the  best  possible 
way"  is  presumably  unquestionable.  Bui 
you  further  say,  "whether  the  failures  of  the 
track  circuit,  plus  the  errors  which  engine- 
men  have  made  in  automatics  but  woul! 
not  have  made  if  watched  by  signalmen, 
have  equaled  or  exceeded  the  errors  of  sig- 
nalmen under  a  similar  volume  of  traffic  no 
one  knows."  In  other  words,  no  one  knows 
whether  the  telegraphic  block  or  the  auto 
matic  block  is  the  safer  system. 

This  statement  seems  to  be  a  distinct  step 
backwards.  Wire-connected  manual  signals 
— and  the  great  majority  of  manual  signals 
are  wire-connected — are  probably  more  lia- 
ble to  fail  than  the  most  thoroughly  per- 
fected type  of  automatic  signal.  When  the 
Signals  are  located  over  2,000  ft.  from  the 
operating  tower  the  manual  signal  is  surely 
less  reliable.  Also  with  manual  signals  we 
have  the  chance  of  an  error  by  the  signal- 
man, the  operator  at  the  tower  in  advance 
and  the  engineer.  With  the  automatic  signal 
the  chance  of  human  error  is  1  to  3,  as  com- 
pared with  the  telegraphic  block.  The  great 
safeguard  of  the  track  circuit  in  detecting 
back-up  movements,  open  switches  and  other 
dangerous  conditions  makes  the  automatic 
system  a  more  complete  and  more  reliable 
protection  than  the  telegraphic  block  system. 

The  Railroad  Gazette  was  among  the  first 
to  realize  and  approve  of  automatic  block 
signaling,  first  as  a  protection  theoretically 
more  perfect,  and.  later,  as  an  often  proved 
fact.  The  writer  particularly  recalls  an  edi- 
torial in  your  January  1  issue  of  the  present 
year  on  this  subject.  For  this  reason  the 
suggestion  in  last  week's  editorial  seems 
to  require  some  notice.  ^  o.  b. 


Our  correspondent  agrees  with  us  as  to  what 
is  the  first  question  to  be  considered.  Hav- 
ing gone  that  far  he  will  admit  that  the 
question  at  issue  is  not  one  of  correct  prin- 
ciple in  the  construction  or  management  of 


East  Portal   of  Winston  Tunnel,  Chicago  Great  Western. 


backward,  for  nothing  has  been  said  that 
does  not  agree  with  what  was  said  on  Jan- 
uary 1.  "D.  B."  has  fixed  his  mind  on  things 
said  there  which  referred  to  the  highest  ideal. 
In  the  present  case  the  discussion  has  to 
do,  not  with  ideals,  but  with  what  has  ac- 
tually been  accomplished.  A  court  holds  a 
railroad  company  up  to  the  "state  of  the 
art"  as  the  judges  find  it  by  looking  at  the 
actual  accomplishments  of  reputable  and  ex- 
emplary railroads,  not  as  it  would  be  found 
by  looking  at  inventors'  prospectuses  or  even 
at  the  accomplishments  of  a  few  of  the  most 
advanced  railroads.  We  have  not  forgotten 
the  merits  of  the  track  circuit;  neither  can 
we  forget  the  great  record  for  safety  which 
has  been  made  by  the  block  system  worked 
by  men. — Editor. 


The  Prussian  State  Railroads  have  or- 
dered 278  additional  locomotives,  to  be  de- 
livered in  the  months  December,  1904.  to 
March,  1905,  inclusive.  Among  them  are  to 
be  ^S  four-cylinder  compound  express  en- 
gines, ten-wheeled  with  four  drivers,  4 
smaller  compound  express  engines,  16  pas- 
senger engines,  18  superheated  steam  pas- 
senger engines,  26  superheated  steam  tank 
passenger  engines,  etc. 


and  it  and  the  banks  of  the  approach  cut 
on  the  east  were  a  constant  source  of  dan- 
ger and  annoyance.  In  order  to  do  away 
with  any  further  trouble  it  was  decided  to 
re-line  the  tunnel  with  brick  and  concrete 
and  build  retaining  walls  in  the  cut. 

The  plan  called  for  the  lowering  of  the 
track  sufficiently  to  allow  leaving  in  the  roof 
timbers.  The  original  intention  was  to  re- 
move the  front  and  back  rows  of  plumb  posts 
entirely,  but  this  proved  impracticable  owing 
to  the  treacherous  nature  of  the  material 
back  of  the  posts.  It  was  therefore  decided 
to  remove  the  front  row  only,  leaving  in 
the  back  row.  By  so  doing  it  was  possible 
to  get  a  wall  3  ft.  thick,  which  was  quite 
sufficient.  The  wall  was  built  of  Portland 
cement  concrete,  faced  with  vitrified  brick. 
To  remove  the  plumb  posts  an  8-in.  x  12-in. 
sill  or  straining  beam  was  first  notched  in 
on  the  No.  1  pieces  of  the  timber  arches  and. 
drift-bolted  there.  Posts  10  in.  x  10  in.  were 
then  placed  about  4  ft.  apart  on  a  batter 
so  as  to  clear  the  foundation  excavation, 
and  also  clear  the  passing  trains.  There 
was  just  room  for  these  posts.  The  plumb. 
posts  were  then  removed  and  the  foundation 
for  the  wall  was  dug.  It  was  necessary  to  un- 
dermine the  back  posts  in  getting  the  foun- 
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Partially   Finished   Section  of  Tunnel  Showing   Arch   Centering. 

dation  to  the  lequirert  grade  and  hi  several 
instances  slides  occurred  which  delayed  the 
work  somewhat,  but  not  seriously. 

Both  walls  being  finished  to  the  springing 
line,  the  track  was  lowered  from  1  to  3  ft. 
over  a  distance  of  4,000  ft.  through  the 
tunnel  and  approaches.  Owing  to  the  heavy 
traffic  this  work  proved  very  tedious  and 
expensive.  Stretches  of  150  ft.  were  grad- 
ually worked  down  to  subgrade,  a  run-off 
being  put  in  at  the  end  of  the  work  for  the 
passage  of  trains.  In  the  tunnel  a  6-in.  layer 
of  concrete  was  placed  from  wall  to  wall 
under  the  ballast  in  order  to  seal  out  all 
■water  and  mud.  Outside  of  the  tunnel  12  in. 
of  crushed  rock  was  placed  under  the  ties. 

After  the  track  had  been  lowered  and 
brought  to  final  grade  with  ballast,  the 
arching  was  begun.  A  four-ring  brick  arch 
was  built  underneath  the  roof  timbers  and 
the  space  between  the  timbers  and  the  arch 
was  packed  solidly  with  concrete.  This 
work  was  all  done  from  the  top  of  platform 
cars  built  especially  for  the  purpose,  the 
platform  coming  about  18  in.  above  the 
fipringing  line  of  the  arch.  The  mortar  mix- 
ing was  done  on  the  floor  of  the  car  and  the 
mortar  passed  through  a  trap  door.  The 
brick  were  tossed  directly  from  the  cars  to 


Sides    Bricked   and   Original   Timber   Lining    in    Crown. 


the  working  platform  as  they  were  needed. 

The  arch  is  a  complete  semi-circle  of  8  ft. 
radius.  The  centering  was  made  of  4-in.  x  4-. 
in.  X  i^-in.  T  iron  bent  to  a  radius  of  7  ft. 
9V-i  in.,  so  as  to  allow  for  2^2  iu-  of  lagging. 
These  ribs  weie  spaced  5  ft.  apart  and  sup- 
ported on  posts,  wedges  being  used  to  bring 
them  to  exact  position.  Forty  of  these  ribs 
were  used,  which  allowed  200  lin.  ft.  of  arch 
to  be  under  construction  at  a  time.  It  was 
necessary  to  have  a  considerable  length  of 
working  face  so  that  bricking-up  and  back- 
filling with  concrete  could  be  carried  on 
without  interference.  The  arch  was  car- 
ried up  about  2  ft.  at  a  time  in  benches  of 
40  to  50  ft.  length.  When  a  section  was 
completed  and  sufficient  time  had  elapsed 
for  setting,  the  centers  were  taken  down 
and  moved  forward. 

The  outside  work  was  also  carried  on  in 
connection  with  the  tunnel  work.  Heavy 
dry  masonry  retaining  walls  were  built  on 
each  side  of  the  east  approach  cut  for  a  dis- 
tance of  1,000  ft.  A  24-in.  tile  drain  was 
laid   in   concrete,    extending   from   the   east 


portal  to  the  east  end  of  the  cut,  which 
was  designed  to  carry  off  the  drainage  of  a 
considerable  area  of  country  which  drains 
into  the  cut  at  this  point. 

The  entire'  work  required  almost  two  years 
for  completion,  the  greatest  hindrances  being 
the  heavy  traffic  and  the  smoKe.  An  aver- 
age of  12  to  15  trains  duriiig  working  hours 
was  common  in  the  busy  season.  Their  op- 
eration through  the  tunnel  was  controlled 
by  a  specially  installed  staff  system.  The 
work  was  carried  to  completion  without  seri- 
ous accident  and  practically  without  delay- 
ing or  impeding  traffic.  About  15,000  bar- 
rels of  Medusa  and  Lehigh  cement,  2,500,000 
brick  and  11,000  cu.  yds.  of  gravel  for  con- 
crete were  used.  The  Lorimer,  Gallagher  & 
Walsh  Construction  Company,  Chicago,  had 
the  contract  for  the  entire  work.  It  was 
planned  and  executed  under  the  direction 
of  Mr.  F.  R.  Coates,  formerly  Chief  Engi- 
neer of  the  road,  assisted  by  Mr.  A.  Munster, 
Bridge  Engineer,  and  Mr.  C.  H.  Potter,  Resi- 
dent Engineer.  Mr.  W.  T.  Keating  was  Su- 
perintendent of  the  work  for  the  contractors. 


Section  of  Winston  Tunnel. 


IVIason   Gang   Laying  Crown   Sheeting. 
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Traffic      Features     of     the      Lancashire     & 
Yortcshire    Electric    Service. 


The  electriflcation  of  the  branch  of  the 
Lancashire  &  Yorkshire  between  Liverpool, 
Southport  and  Crossens,  for  the  purpose 
of  most  advantageously  and  economically 
taking  care  of  a  heavy  suburban  passenger 
traffic,  has  been  fully  described  in  previous 
issues  of  the  Railroad  Gazette,  so  far  as  the 
engineering  features  are  concerned.  Certain 
of  the  traffic  features,  particularly  the  meth- 
ods of  handling  the  crowds  at  stations  and 
on  trains,  are  of  considerable  interest.  The 
company  has  printed  a  number  of  circulars 
which  are  designed  in  part  to  advertise  the 
service  and  in  part  to  give  instructions  to 
passengers,  and  these  instructions  cover  a 
number  of  points  which  will  be  at  once  rec- 
ognized from  their  similarity  to  American 
conditions  by  travelers  out  of  New  York, 
Chicago,  or  any  one  of  twenty  other  large 
cities  in  this  country.  A  circular  at  hand 
calls  attention  to  the  fact  that  a  frequent 
and  quick  suburban  service  cannot  be  se- 
cured without  the  stopping  time  at  stations 
being  cut  down  to  a  minimum.  In  order 
to  obtain  this  there  are  notice  boards  at 
all  station  platforms,  except  Liverpool  (Ex- 
change) and  Southport,  indicating  the  posi- 
tion on  the  platform  where  passengers  will 
be  required  to  stand  when  waiting  for  trains. 
A  diagram  accompanies  this  paragraph, 
showing  a  train  from  Liverpool  to  Southport 
In  its  relation  to  the  two  notice  boards  on 
the  platform.  Between  the  Liverpool  end 
of  the  train  and  the  first  notice  board  is  the 
compartment   for   third  class   smokers.     Be- 


CLOCK  TIME  TABLE  FOR  ST0PPIH6  TRAINS. 
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rill  be  Lben  thown. 
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Clock  Time  Table. 

tween  the  two  notice  boards  is  the  compart- 
ment for  first-class  passengers  and  between 
the  second  notice  board  and  the  Southport 
end  of  the  train,  the  compartment  for  third 
class  non-smokers.  In  the  reverse  direction, 
Southport  to  Liverpool,  the  position  for  pas- 
sengers is  the  same.  That  is  to  say,  the 
compartments  for  smokers  of  both  classes 
will  always  be  at  the  Liverpool  end  of  the 
train.  This  is  a  very  simple  matter  to  ar- 
range, and  it  is  a  great  advantage  that  the 
passengers  can  always  classify  themselves 
in  the  same  places  on  the  platform,  thus 
avoiding  much  confusion  at  the  rush  hours. 
The  disk,  or  clock,  time-table,  illustrated 
herewith,  is  also  a  unique  device  for  timing 
the  arrival  of  one's  train  at  any  station  on 
the  line.  All  that  Is  necessary  is  that  the 
number  of  minutes  past  the  hour  at  which 
the  train  leaves  a  certain  station  be  placed 
against  that  station  by  rotating  the  disk, 
and  the  exact  time  at  which  tne  train  arrives 
at  each  of  the  other  stations  will  be  shown 
by  the  figures  opposite  them  on.  the  disk. 
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In  the  original,  as  can  be  judged  from  the 
cut,  the  lower  range  of  figures  is  red,  and 
is  intended  for  use  in  reading  the  running 
time  of  trains  moving  in  the  opposite  direc- 
tion. To  have  such  a  time-table  effective 
it  is,  of  course,  necessary  that  the  running 
time  of  all  trains,  or  at  least  the  running 
time  of  all  trains  which  the  time-table  is  in- 
tended to  provide  for,  should  be  the  same; 
but,  where  such  conditions  are  found,  as, 
for  example,  on  the  regular  trains  of  the 
elevated  roads  in  New  York  City,  such  a 
time-table  would  prove  quite  a  convenience 
to  passengers.  The  novelty  of  it  has  doubt- 
less proved  a  little  puzzling  at  the  outset 
to  patrons  of  the  Lancashire  &  Yorkshire, 
but  the  trick  once  learned — and  it  is  a  very 
simple  one — no  handier  time  card  could  be 
imagined. 

The   rule   that  no  article   must  be   taken 
into  the  cars  which  cannot  be  put  in  the 


Map  of  L.  &  Y.   Electric  Service. 

racks,  or  disposed  of  without  inconvenience 
to  other  passengers,  or  which  would  inter- 
fere with  entering  or  leaving  the  cars,  re- 
lates to  a  difficulty  which  is  more  character- 
istic of  English  practice  than  it  is  Ameri- 
can, although  the  fact  that  racks  are  provid- 
ed, and  racks  sufficient  in  capacity  to  really 
carry  bundles,  might  well  be  noted  by  nearly 
every  railroad  in  the  United  States.  The 
New  York,  New  Haven  &  Hartford  has 
shown  especial  care  in  this  matter  for  years, 
but  on  most  roads  it  is  a  convenience  much 
needed  but  seldom  found. 

Another  paragraph  in  the  Lancashire  & 
Yorkshire  announcement  states  that,  in  ac- 
cordance with  the  notice  posted  inside  the 
cars,  passengers  will  enter  at  the  rear  end 
and  alight  at  the  front  end  of  each  vehicle 
in  the  direction  in  which  the  train  is  trav- 
eling. The  obvious  purpose  of  this  regula- 
tion is  to  avoid  confusion  and  to  lead  to 
the  quick  despatch  of  the  trains  from  the 
stations,  and  passengers  are  provided  with 
a  special  circular  telling  them  just  how  to 
enter  and  leave  the  cars.  This  rule  is  most 
,  excellent,  and  it  seems  rather  surprising  that 
so  little  effort  has  been  made  to  carry  it 
out  In  America.  In  some  cases  signs  are 
posted  requesting  passengers  to  observe  this 
procedure,  but  no  really  systematic  effort 
seems  to  have  been  made  to  keep  the  cur- 
rent of  traffic  moving  in  one  direction.  The 
blockading  of  the  path  of  the  outgoing  pas- 
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sengers  by  the  rush  of  passengers  attempt- 
ing to  board  the  car  is  a  continual  source 
of  delay  on  rapid  transit  lines  everywhere 
in  this  country,  and  if  the  English  managers, 
by  starting  in  at  the  very  outset  with  this 
sensible  rule,  can  get  it  grafted  into  tena- 
cious British  custom,  they  will  have  accom- 
plished a  great  deal  toward  facilitating  sub- 
urban traffic. 

A  special  baggage  car  service  is  provided 
to  avoid  carrying  heavy  baggage  on  the 
regular  trains,  and  in  connection  with  this 
service  a  system  of  checking  almost  pre- 
cisely like  that  in  use  in  America,  but  a 
decided  novelty  in  the  United  Kingdom,  has 
been  introduced.  It  was  obviously  neces- 
sary to  have  some  such  arrangement  if  the 
luggage  was  not  to  be  carried  at  the  same 
time  with  the  passenger — and,  indeed  it  al- 
ways rather  surprises  the  American  traveler 
to  get  his  own  baggage  at  all,  when  its  de- 
livery seems  to  depend  entirely  on  claim  of 
ownership  and  the  services  of  the  porter. 
The  circular  says  that  whenever  the  baggage 
of  passengers  is  in  large  quantities  or  of 
a  heavy  or  bulky  character,  it  will  have  to 
be  delivered  at  the  station  in  sufficient  time 
to  be  despatched  by  the  baggage  car  service 
in  advance  of  the  train  by  which  the  pas- 
senger intends  to  travel,  so  that  it  may  be 
at  his  disposal  when  he  arrives  at  his  des- 
tina,tion;  but,  in  case  it  is  not  received  in 
lime  to  be  sent  out  ahead  of  the  passenger 
it  follows  on  the  next  baggage  car  train  and 
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With  the  view  to  avoiding  in- 
convenience, Passengers  travelling 
by  the  New  ELECTRIC  TR3IN5  are 
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JOHM    A.    F.    ASPINALL, 


To  Save  Time  at  Stations. 

can  be  claimed  by  check,  quite  as  in  Ameri- 
can practice.  Arrangements  have  also  been 
made  at  all  stations  between  Liverpool  and 
Southport  to  collect  and  deliver  passengers 
baggage  at  low,  fixed  rate.  Moreover,  at 
each  of  the  stations  there  is  a  certain  area 
at  which  luggage  consigned  under  the  "Lug- 
gage in  Advance"  system  will  be  collected 
and  delivered  free,  thus  putting  a  premium 
on  sending  one's  baggage  ahead  instead  of 
carrying  it  in  the  car.  This  service  seems 
very  liberal  and  must  afford  a  great  ao 
commodation  to  passengers,  since  no  charge 
whatever  is  made  for  transportation,  unless 
the  weight  exceeds  150  lbs.,  first  class,  and 
100  lbs.  for  third  class  passengers.  The  com- 
pany conducts  a  special  parcel  business  also, 
at  low  rates,  performing  a  service  quite  simi- 
lar to  that  found  on  some  of  our  interurban 
electric  lines. 

Until  April  1  second  class  carriages  were 
run  on  this  branch  of  the  Lancashire  & 
Yorkshire,  but  since  that  time,  to  simplify 
the   service,    they   have   been    discontinued. 


July  22,  1904. 
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eEterprise  which  has  made  the  Amerlijaa  in- 
terurban  lines  successful  in  short-haul  traf- 
fic at  the  expense  of  their  steani  competi- 
tors, and  the  results  of  this  attempt  by  an 
old  established  railroad  in  England  to  pro- 
tect itself  against  this  kind  of  competitiou 
by  maintaining  and  increasing  the  attrac- 
tiveness of  the  service  offered  will  be 
watched  with  considerable  interest. 


Progress    Reports — Contract    Work. 


Daily  Progress  Statement. 


Passengers  buying  tickets  through  from 
other  places  on  the  Lancashire  &  Yorkshire 
system  to  places  on  the  Liverpool  and  South- 
port  line,  will  still  be  able  to  obtain  second 
class  tickets,  entitling  them  to  travel  in 
carriages  of  that  class  as  far  as  the  point 
where  ihey  joiii  the  electrified  branch,  but 
these  tickets  will  be  only  available  for  third 
class  on  the  electric  trains.  Special  arrange- 
ments were  made  for  holders  of  existing 
.second  class  season  tickets  to  enable  them 
to  exchange  them  for  tickets  available  iu 
first  class  or  in  third  class  carriages  on  the 
electric  lines  after  April  1. 

In  connection  with  this  circular  of  direc- 
tions the  company  prints  a  schedule  to  show 
what  the  rates  and  taxes  might  be  expected 
to  amount  to  at  each  of  the  stations  on  the 
line  for  a  house  renting  at  $150  a  year.  The 
estimate  includes  the  charge  for  taxes,  water 
and  gas,  and  is  given  with  a  view  to  pro- 
moting the  country  through  which  the  line 
passes  as  a  residence  district.  Indeed,  the 
possession  of  full  information  is  quite  an 
Important  inducement  in  the  choice  of  a 
home.  The  company  points  out  that  the 
rates  and  taxes  on  its  line  compare  favorably 
with  those  paid  for  houses  of  a  similar 
rental  on  the  Chelsea  side  of  the  Mersey,  and 
are  in  some  instances  considerably  lower. 

The  care  with  which  all  these  little  traf- 
fic details  have  been  worked  out.  and  the 
enterprise  with  which  they  are  presented  in 
attractive     form    to    perspective    travelers. 


should  be  important  assets  in  the  welfare  of 
the  line.  Conditions  have  been  met  with 
a  rapidity  and  ingeniousness  which  seems 
quite  unlike  the  conservatism  of  the  old 
established  steam  railroad  lines  in  England, 
and  i&  far  more  suggestive  of  the  opening 
up  of  suburban  country  by  electric  lines  in 
the  United  States.     It  is  just  this  kind  of 
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Record  of  progress  on  contract  work  is 
visually  kept  more  or  less  in  detail  for  an. 
office  record  and  for  the  information  of  en- 
gineers and  officers  in  charge  who  have  lit- 
tle opportunity  to  visit  the  work.  Reporta 
of  a  tabular  and  graphical  nature,  together 
with  photographs,  best  illustrate  the  situa- 
tion. The  accompanying  sheets  prepared  for 
progress  records  of  the  depression  of  the 
Port  Morris  branch  of  the'  New  York  Cen- 
tral, now  in  progress  under  contract  with 
the  United  Engineering  &  Contracting  Co., 
of  New  York,  give  a  fairly  comprehensive 
and  accurate  view  of  the  situation  each 
month. 

The  sheets  are  white  prints  of  a  uniform 
size,  7  in.  x  12  in.  inside  margins,  and  are 
hound  with  copies  of  the  voucher,  estimate 
and  distribution  sheets  for  the  correspond- 
ing month.  The  daily  progress  statement, 
compiled  from  the  inspector's  daily  reports. 


PROFIL  E  -  EASTSWe. 


Monthly  Prvgress   Sheet 
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Graphic   Record  of    iVIonthly   Progress   in   Contract   Worl<. 


gives  a  record  of  the  plant  and  labor,  to- 
gether with  the  output.  The  daily  averages 
illustrate  the  increase  or  decrease  in  the  rate 
of  work,  and  may  be  compared  with  the  con- 
tract daily  average,  which  is  figured  on  the 
basis  of  completing  on  contract  time.  The 
monthly  progress  statement  is  compiled 
from  quantities  derived  from  actual  sections 
and  is  used  for  the  basis  of  the  monthly  esti- 
mate. The  more  important  quantities,  exca- 
vation, concrete  and  total  expenditure  are  il- 
lustrated graphically.  The  unit  prices,  esti- 
mated cost,  and  expenditure  curve  are  omit- 
ted in  the  illustrations  for  obvious  reasons. 
The  curves  are  plotted  to  finish  within  con- 
tract time,  and  the  actual  progress  is  plotted 
from  month  to  month.  It  is  also  of  interest 
to  plot  a  curve  showing  the  estimated  cost 
to  the  contractor,  when  data  is  obtainable. 
The  monthly  progress  sheet  illustrates  the 
scope  of  the  work  within  a  small  compass 
and  the  excavation  and  concrete  work  done 
during  the  month  and  to  date  is  shown  by 
crayon  shadfng  on  the  white  print. 


lyionthly  Progress  Statement  for  Contract  Work. 


•Asst.   Terminal   Engineer  New  York  Central. 
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Tests  for  Detecting  Brittle  Steel.* 


.Most  of  the  steel  now  made  will  more 
than  meet  the  requirements  of  the  specifi- 
cations in  general  use.  This  has  given  a 
false  sense  of  security,  and  too  many  chances 
art  being  taken.  In  some  cases  the  cold 
bendinfe  tests  have  been  omitted  on  boiler 
steel  and  the  material  accepted  on  the  re- 
sults cf  tension  tests  alone.  Hundreds  of 
boilers  are  made  every  year  under  these 
conditions.  Every  now  and  then  a  plate  fails 
in  shop  work  and  samples  taken  from  such 
l>lates  generally  will  not  bend  flat  cold.  We 
have  no  means  of  learning  how  many  other 
brittle  plates,  which  do  not  fail  in  shop  work, 
are  put  in  boilers.  The  failures  generally 
occur  in  thick  material,  and  In  most  cases 
the  ordinary  cold  bending  test,  as  called  for 
in  the  specifications,  would  have  detected 
the  brittleuess. 

There  are  other  cases  where  axles,  rails, 
etc..  are  put  in  service  without  any  physi- 
cal tests  being  made.  This  is  directly  con- 
ti*ary  to  the  specifications  adopted  by  this 
society  and  the  opinions  expressed  in  the 
discussions  at  our  meetings. 

Some  think  that  heat  always  has  a  soft- 
ening effect  on  steel,  as  in  annealing,  and 
that  the  hotter  the  steel  is  finished  in  roll- 
ing or  forging,  the  softer  it  will  be.  On 
the  contrary,  under  such  conditions,  heat 
has  a  hardening  effect  and  is  one  cause  of 
brittleness.  The  laboratory  experiments  on 
the  effect  of  heat  have  been  confirmed  by  the 
results  obtained  from  large  masses  of  steel. 
Steel  finished  too  hot  in  rolling  or  forging 
will  have  a  coarse  grain  and  will  fail  under 
the  ordinary  cold  bending  and  drop  tests. 
The  engineer  cannot  ignore  this  any  more 
than  he  could  ignore  the  effect  of  chemical 
composition.  Under  these  conditions  is  it 
not  proper  and  just  that  he  demand  of  'he 
maker  some  assurance  that  his  steel  is  fin- 
ished at  the  proper  temperature?  It  is,  of 
course,  preferable  to  prevent,  if  possible, 
steel  being  made  brittle  than  to  take  the 
chances  of  its  being  detected  after  it  has 
been  made  brittle. 

The  society  did  well  to  specify  that  cold 
bends  f>hall  be  made  on  each  heat  of  steel  in 
the  condition  it  leaves  the  rolls.  This  has 
been  more  clearly  defined  by  the  commit- 
tee on  iron  and  steel  structures  of  the  Amer- 
ican Railway  Engineering  and  Maintenance 
of  Way  Association,  in  their  specifications, 
as  follows :  "Full-sized  material  for  eye- 
bars  ana  other  material  1  in.  thick  and  over, 
tested  as  rolled,  shall  bend  cold  180  deg. 
around  a  pin  the  diameter  of  which  is  equal 
to  twicfi  the  thickness  of  the  bar  without 
fracture  on  outside  of  bend."  This  require- 
ment has  been  put  in  general  use  and  neces- 
sitates the  bars  being  finished  in  rolling  at 
a  lower  temperature,  and  large  eye-bars  are 
now  made  which  meet  the  requirements  of 
the  full-size  test  very  much  better  than  for- 
merly. 

All  specifications  make  concessions  in  the 
requirements  for  the  heavy  material,  and  it 
is  a  question  If  we  have  not  gone  too  far  in 
that  direction,  as  it  assumes  that  such  heavy 
material  will,  of  necessity,  be  finished  at  a 
much  higher  temperature  than  the  lighter 
material.  It  also  does  not  induce  the  maker 
to  iruprove  his  methods.  The  necessary  im- 
provement In  the  present  methods  which 
would  be  required  to  finish  the  heavy  mate- 
rial at  the  proper  temperature  would  de- 
crease output  and  increase  cost  of  such  heavy 
material.  Is  the  consumer  willing  to  pay 
more  for  a  better  material?  If  so,  the  maker 
would,  no  doubt,  meet  him  half  way. 

It  will  not  be  necessary  to  adopt  any  of 


•Extract  of  a  paper  presented  by  Wm.  E.  Wel>- 
■ter  at  the  Atlantic  City  meeting  of  The  American 
Society  for  Testing  Materials,   Jone,  1004. 


the  more  elaborate  tests  which  have  been 
suggested  to  detect  brittle  steel,  if  the  fin- 
ishing temperature  is  properly  controlled 
and  wide  cold  bends  made  of  full  thickness 
of  matei-inl  rolled.  But  in  the  case  of  forg- 
ings,  castings,  and  other  very  heavy  mate- 
rial, anaealing  will  have  to  be  more  gen- 
erally introduced. 
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Flat  Cars  with  Center  Sills  Carrying  the 
Load. — Flat  cars  are  often  loaded  with  heavy 
concentrated  loads  and  for  that  reason  it  is 
not  safe  to  design  for  a  uniformly  distrib- 
uted maximum  load.  It  is  best  to  design 
the  car  to  carry  two-thirds  of  the  maximum 
permissible  load  concentrated  at  the  center. 
This  is: 

44,000  lbs.  for  60,000-lb.  cars. 

58,700  lbs.  for  80,000-lb.  cars. 

73,300  lbs.  for  100,000-lb.  cars. 

The  moment  in  the  center  of  the  car  due 
to  this  load,  p,  is 

Assuming  the  weight  of  the  car  body  as  Pi 


M,=: 


(v-'+l) 


Fig.    13. 

uniformly  distributed  throughout  the  whole 
length,  then  the  moment  for  any  section  be- 
tween the  bolster  and  the  center  of  the  car, 
at  a  distance  x  from  the  end  is 
p,  x   /  1 
2 

To  find  the  value  of  the  moment  in  the  cen- 
ter   substitute    for    x,    the    value    —^   from 

which  M,  =  I'   X    3    (^  -  -y) 

Instead  of  assuming  two-thirds  of  the  nom- 
inal capacity  of  the  car  as  concentrated  in 
the  center,  it  can  be  assumed  that  three- 
quarters  of  the  nominal  capacity  is  concen- 
trated at  one  side  of  the  center  at  a  distance 
from  the  bolster  equal  to  one-third  the  dis- 
tance between  truck  centers.  Or,  one-half 
of  the  nominal  capacity  of  the  car  can  be 
assumed  as  concentrated  on  each  side  of  the 


center  at  a  distance  from  the  bolsters  equal 
to  one-third  the  distance  between  truck  cen- 
ters. In  all  three  cases  the  moments  at  the 
center  are  equal.  The  following  table  gives 
the  moment  at  the  center  of  the  car  for  dif- 
ferent lengths  of  the  three  capacity  cars.  In 
the  table  the  moments  M  and  Mj  due  to  the 
load  and  the  weight  of  the  car,  .are  com- 
bined. 


Voiiibincd 

Moments   in  Center  of  Gar  Due  to  Load 

and  Dead  Weight. 

Dis-         60,000- 

80,000- 

100,000- 

Length 

tance.            Lb. 

Lb. 

Lb. 

Over 

c.  to  c.           Cars. 

Cars. 

,     Cars. 

End  Sills. 

Trucks.      in.  Lbs. 

in.  Lbs. 

in.  Lbs. 

34  ft. 

24   ft.      3,510,720 

4,611,960 

5,706,000 

36  ft. 

26  ft.      3,829,440 

5,025,720 

6,214,200 

38  ft. 

28  ft.      4,133,760 

5,423,280 

6,704,400 

40  ft. 

28  ft.      4,080,000 

5,362,800 

6,637,200 

42  ft. 

30  ft.      4,403,520 

5,781,960 

7,151,400 

44   ft. 

32  ft.      4,709,760 

6,181,680 

7,644,000 

46   ft. 

34  ft.      5,017,920 

6,583,560 

8,139,000 

48  ft. 

36  ft.      5,328,000 

6,987,600 

8,636,400 

In  the  above  table,  the  weights  of  the  three 
capacity  flat  car  bodies  were  assumed  as 
16,000  lbs.,  18,000  lbs.  and  20,000  lbs.,  re- 
spectively. 

In  designing  cars  in  which  the  center  sills 
are  to  carry  all  of  the  load,  the  following 
tables  will  be  found  useful  in  determining 
the  proper  sections.  Where  the  tables  do 
not  show  the  section  modulus  or  moment  of 
inertia  for  the  exact  section  wanted,  com- 
binations can  be  made  from  the  figures 
shown  for  similar  sections,  which  will  prove 
accurate  enough  for  all  practical  purposes. 
For  example,  in  Table  I.,  if  a  Vie  i^-  ^^ 
with  the  reinforcement  as  per  column  5  is 
the  required  section,  the  section  modulus  can 
be  obtained  by  subtracting  from  the  figure 
in  column  5  the  difference  between  the  fig- 
ures in  columns  3  and  4.  The  result  is  a 
close  approximation. 

Allowance  has  been  made  for  rivet  holes 
in  the  tension  member.  The  table  is  not  car- 
ried beyond  a  depth  of  24  in.  because  in  deep 
sills,  with  the  web  and  flanges  of  the  same 
thickness  throughout,  much  of  the  material 
is  wasted  so  far  as  strength  is  concerned. 
Proper  deductions  have  been  made  in  the 
above  table  to  compensate  for  the  large  fll- 
lets  which  are  formed  in  pressed  steel  sills. 
The  section  moduli!  given  for  reinforced  sills 
are  for  the  bottom  portion  of  the  section  and 
are  a  minimum. 

In  all  the  tables,  where  structural  shapes 
for  the  sills  have  been  shown,  the  rivet 
holes  in  the  tension  side  have  been  con- 
sidered, but  in  the  compression  side  they 
have  not  been  taken  out,  since  well-driven 
rivets  will  fill  the  holes  and  no  loss  of 
strength  in  compression  results. 

To  find  the  distance  of  the  neutral  axis 
from  the  extreme  fiber,    Oj,  divide  the  mo- 
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MOME.NT  OF   INKRTIA  AND   SECTION   MODOI-US   )'KU  .SII.L  KOR   PRKSSMU   .STBHL  CHAM- 
NEL    SILLS. 


1. 

2. 

3. 

4. 

5. 

6. 

Pressed  Steel 

Still  Alone. 

%-in. 

Sill  Reinforced  With 

3V4x3%x 

%  Angle. 
Plate. 

4x4x 

%  Angle. 

H. 

Ins. 

y*-in. 

Material. 

5/16-ln.  Material. 
I.               Z. 

%-ln. 

Material. 

10  y*  X  V4 

10  Vi  X 
I. 

% 

Plate. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

Z. 

10 

56.5 

11.3 

68.8 

13.7 

81.2 

16.2 

184.7 

33.6 

236.8 

42.3 

11 

71.0 

12.9 

86.7 

15.7 

102.5 

18.6 

228.1 

37.0 

292.1 

47.8 

12 

87.8 

14.6 

107.3 

17.8 

126.9 

21.1 

276.9 

42.4 

353.8 

53.4 

13 

106.7 

16.4 

130.6 

20.1 

154.6 

23.8 

331.1 

47.0 

422.2 

59.1 

14 

128.0 

18.3 

156.0 

22.4 

185.8 

26.5 

391.2 

51.7 

497.7 

65.0 

15 

151.9 

20.2 

186.3 

24.8 

220.8 

29.4 

457.3 

56.6 

580.3 

71.1 

16 

178.3 

22.3 

218.0 

27.3 

259.6 

32.4 

520.3 

61.7 

670.1 

77.2 

17 

207.5 

24.4 

255.0 

30.0 

302.5 

35.6 

607.6 

66.8 

767.4 

83.6 

18 

230.6 

26.6 

294.6 

82.7 

349.7 

38.8 

602.8 

72.2 

872.5 

80.9 

19 

274.7 

28.9 

338.0 

35.5 

401.3 

42.2 

784.3 

77.6 

985.4 

96.6 

20 

312.0 

31.3 

885.2 

38.5 

457.6 

45.7 

882.8      . 

83.2 

1106.4 

103.2 

21 

354.4 

33.7 

436.5 

41.5 

518.7 

49.4 

988.3 

88.8 

1235.7 

110.0 

22 

399.2 

36.3 

402.0 

44.7 

584.9 

53.2 

1101.1 

94.6 

1373.4 

iie.D 

23 

447.5 

38.9 

551.8 

47.9 

656.2 

57.0 

1221.3 

100.6 

1519.8 

124.0 

24 

499.6 

41.5 

616.2 

61.2 

732.9 

61.1 

1340.1 

106.7 

1674.8 

181.2 

July  22,  1904. 

ment  of  inertia  for  any  given  section,  as 
shown  in  the  table,  by  the  corresponding  sec- 
tion modulus.  The  distance  e„  can  be  ob- 
tained by  subtracting  e,  from  the  extreme 
height  of  the  sill.  The  section  modulus  for 
compression,  Z„,  is  found  by  dividing  the 
moment  of  inertia  I  by  e^.  Many  combina- 
tions can  be  made  in  the  use  of  the  tables 
so  that  the  section  modulus  Z  of  almost  any 
variation  in  the  web  and  cover  plates  and  in 
the  angles  can  be  obtained.  Heavy  mem- 
bers are  hard  to  punch,  and  for  tlys  reason 
•the  thickness  of  the  material  in  any  sec- 
tion should  never  be  greater  than  the  diam- 
eter of  the  punch.  In  practice  this  limit  is 
seldom  approached. 

To  obtain  the  same  fiber  stress  in  the  top 
and  bottom  flanges  of  the  sills  under  a 
maximum  load  and  a  maximum  end  shock  F, 
the  respective  distances  from  the  neutral 
axis    must    bear    the    following    relation    to 


THE     RAILROAD     GAZETTE. 


173 


each  other; 


-(^^Di'-l) 


A  is  the  total  cross-sectional  area  of  the 
section  and  s  is  the  allowable  fiber  stress. 

The  use  of  the  above  ratio  gives  an  ex- 
cessive stress  in  the  bottom  flange  when  the 
effect  of  the  end  shock  ceases.  The  bottom 
of  the  section  should,  therefore,  be  designed 
for  the  tensile  stress  induced  by  the  load 
alone  and  the  top  portion  of  the  section  for 
the  stress  due  to  load  and  end  shock  com- 
bined. 

In  the  sill   shown  in  Fig.  14,  the  line  of 

application  of  the  end  shock  F  is  a  distance  a 

above    the    neutral    axis.      The    maximum 

compression  per  sq.  in.  in  the  top  portion  is 

M    ,    F     ,    Fa 

The  maximum  tension  per  sq.  in.  in  the  bot- 


tom portion  is 


and  in  order  to  make  the  two  stresses  equal 
the  relation  between  e^  and  e^  must  be  varied 


Fig.  14. 

to  suit  the  conditions  imposed.     The  stress 
usually  allowed  is  12,500  lbs.  per  sq.  in. 

Example:  Design  a  36-ft.  flat  car  of  60,000 
lbs.  capacity  with  plate  girder  center  sills 
to  carry  the  whole  load  and  side  sills  to 
carry  a  uniformly  distributed  load  between 
the  deep  cross-bearers  and  body  bolster  to 
the  next  point  of  support.     To  find  the  sec- 


MOMKNT  UF  INEUTIA  I  AND  SECTION  MODULUS  Z  ARE  CALCULATED  FOR  BOTTOM  POKTION.  13/16-IN.  RIVET 
HOLES  HAVE  BEEN  SUBTRACTED  FROM  EFFECTIVE  AREA  FOR  TENSION  SIDE. 


aa 

l._._.|_._ 

L..I 

-i 

WIDTH 

OF    WEB 

=  H-H 

in.    e,  = 

z    ^="-   z- 

H  = 

18  in. 

H  = 

=  20  in. 

H  = 

22  in. 

H  = 

24  in. 

H  = 

=  26  in. 

H  = 

28  in. 

H  = 

30  in. 

Angles. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

3%  x3%  X5/16 

721.6 

76.8 

940.0 

90.2 

1183.0 

103.2 

1473.2 

118.0 

1789.6 

132.4 

2151.0 

148.0 

2559.8 

166.0 

7/fl 

814.8 

86.6 

1052.8 

100.8 

1328.0 

115.8 

1648.2 

132.0 

1998.4 

147.8 

2397.6 

164.8 

28420 

182.6 

904.4 

96.2 

1167.4 

111.8 

1469.6 

128.0 

1814.2 

145.0 

2202.8 

162.8 

2641.6 

181.4 

3120.8 

200.2 

% 

993.4 

105.6 

1279.2 

122.4 

1607.8 

139.8 

1981.6 

158.2 

2402.4 

177.2 

2872.0 

197.0 

3392.8 

217.4 

9/16 

1078.2 

114.6 

1386.6 

132.6 

1741.0 

151.4 

2142.8 

171.0 

2596.8 

191.6 

3098.0 

212.2 

3655.4 

234.0 

% 

11.59.4 

12.3.2 

1491.2 

142.8 

1868.8 

162.4 

2298.0 

183.2 

2780.0 

204.8 

3315.8 

227.0 

3911.4 

250.2 

4x3x5/16 

749.6 

79.8 

967.0 

92.6 

1218.6 

106.4 

1506.8 

120.6 

1833.0 

135.6 

2218.4 

152.8 

2611.0 

168.0 

7/11 

848.0 

90.2 

1090.6 

104.4 

1370.4 

119.4 

1695.0 

135.6 

2050.0 

151.6 

24.53.8 

168.6 

2902.4 

186.6 

925.2 

98.4 

1213.0 

116.2 

1520.8 

132.4 

1871.0 

149.6 

2264.8 

167.4 

2709.4 

186.0 

3194.0 

205.0 

9/^ 

1046.8 

111.4 

1308.4 

125.2 

1663.2 

144.8 

2042.8 

163.2 

2489.6 

183.6 

2945.2 

202.2 

3472.0 

222.6 

1126.4 

119.8 

1441.6 

137.8 

1802.4 

1.56.6 

2211.0 

176.4 

2671.6 

197.0 

3179.6 

217.8 

3743.4 

239.6 

% 

1212.2 

129.0 

l.->50.0 

148.0 

1936.0 

168.2 

2372.8 

189.2 

2861.8 

210.8 

3405.2 

233.2 

4008.2 

256.4 

4x4x5/16 

786.6 

83.8 

lOlS.U 

97.8 

1287.6 

112.8 

1.595.4 

128.0 

1944.0 

444.4 

2335.2 

161.2 

2769.6 

178.6 

7/11 

914.2 

95.2 

ll.".5.6 

111.0 

14.56.6 

127.4 

1800.0 

144.4 

2189.0 

162.4 

2622.0 

180.6 

3106.6 

200.0 

998.6 

106.6 

1288.0 

123.6 

1620.0 

141.6 

1998.2 

160.2 

2424.0 

179.6 

2900.6 

199.6 

3427.0 

220.4 

% 

1099.2 

H7.1: 

141.5.2 

135.8 

1776.6 

155.2 

2190.0 

175.4 

2653.0 

196.4 

3169.0 

218.0 

3741.0 

240.4 

9/16 

1193.4 

127.2 

1.535.4 

147.2 

1927.6 

168.2 

2377.4 

190.4 

2870.6 

212.2 

3425.4 

235.6 

4013.4 

257.6 

% 

1288.8 

137.2 

1657.0 

158.8 

2078.6 

181.4 

2561.0 

206.6 

3089.8 

228.4 

3683.8 

253.2 

4339.2 

278.4 

i 
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^             .MOAIENT   OF    INERTIA    I    AND    SECTION    MODULUS    Z      ARE  CALCULATED 

FOR   BOTTOM    PORTION;    13/16-IN. 
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RIVET  HOLES  HAVE   BEEN  SUBTRACTED  PROM 

EFFECTIVE    AREA    FOR     TENSION 

SIDE. 

1 

_J_._i 

Q> 

WIDTH 

OF     WEB 

=  H  -  J^  in.    e.  =  -|     e,  =  H 

I 
•Z 

II  = 

18  in. 

H  = 

20  in. 

11  = 

22  in. 

H  = 

24  in. 

H  = 

26  in. 

11  = 

28  in. 

H  = 

30  in. 

Angles. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

3^x3^x5/16 

824.8 

87.8 

1075.8 

103.2 

1372.8 

120.0 

1716.4 

137.8 

2115.6 

157.2 

2554 

176.4 

3056 

197.4 

7/16 

916.0 

97.6 

1193.6 

114.4 

1518.0 

132.6 

1891.8 

151.8 

2318.4 

172.0 

2798 

193.0 

3340 

215.4 

1022.2 

108.6 

1308.2 

125.4 

1659.6 

145.0 

2063.4 

165.2 

2522.8 

186.8 

3042 

.  209.6 

3620 

233.2 

% 

1083.4 

115.2 

1420.0 

136.0 

1797.8 

156.8 

2231.4 

178.6 

2722.4 

201.4 

3274 

225.4 

3888 

250.0 

9/16 

1177.2 

125.0 

1527.2 

146.2 

1930.8 

168.2 

2391.6 

191.2 

2934.6 

217.0 

3500 

260.8 

4150 

266.6 

4  X  3  X  5/16 

1260.6 

134.0 

1629.4 

156.0 

2058.6 

179.2 

2547.4 

203.6 

3099.8 

229.0 

3718 

255.4 

4408 

282.8 

850.8 

90.6 

1112.4 

106.8 

1408.6 

123.2 

17.56.0 

141.0 

2159.0 

160.2 

2602 

179.8 

3108 

200.6 

7/1^ 

950.2 

101.2 

1231.4 

118.2 

1560.6 

136.4 

1938.8 

155.6 

2369.8 

176.4 

2856 

197.0 

3418 

220.4 

1046.4 

111.2 

1353.8 

129.8 

1714.0 

149.6 

2120.0 

169.8 

2585.0 

191.4 

3108 

214.2 

3694 

237.8 

V4 

1137.8 

121.0 

1469.4 

140.8 

1853.0 

161.6 

2292.2 

183.4 

2789.6 

206.4 

3348 

230.4 

3968 

255.2 

9/16 

1225.4 

130.2 

1568.6 

150.2 

1990.2 

173.4 

2459.8 

196.8 

2989.4 

221.0 

3582 

246.4 

4242 

272.4 

% 

1316.0 

139.8 

1691.0 

161.8 

2126.2 

185.2 

2622.0 

209.6 

3181.8 

235.2 

3810 

261.8 

4504 

289.0 

4  X  4  X  5/16 

887.6 

94.8 

1159.4 

111.6 

1475.2 

129.2 

1844.6 

148.4 

2264.0 

168.2 

2738 

189.4 

3270 

211.4 

% 

995.6 

106.4 

1296.2 

124.8 

1646.2 

145.0 

2049.2 

164.6 

2507.8 

186.2 

3034 

209.6 

3584 

231.4 

7/16 

1099.8 

117.4 

1428.2 

137.4 

1811.2 

158.6 

2245.2 

180.2 

2751.2 

205.6 

3302 

228.0 

3924 

253.2 

% 

1200.2 

128.0 

1561.2 

1.50.0 

1967.8 

172.2 

2472.8 

198.6 

2971.6 

220.4 

3570 

246.2 

4238 

273.2 

9/16 

1294.4 

138.0 

1679.0 

161.2 

2117.4 

18.5.0 

2654.8 . 

213.0 

3190.4 

236.8 

3828 

263.8 

4538 

292.2 

% 

1392.0 

148.4 

1800.8 

172.8 

2268.4 

198.2 

2804.8 

224.8 

3407.8 

252.6 

4086 

281.4 

4836 

311.2 
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°>             MOMENT    OF    INERTIA    I    AND    SECTION    MODULUS    Z  ARE  CALCULATED 

FOR    BOTTOM   PORTION.      13/16-IN. 

It- 

<-—  /5s'  -■, 

x~ 

■ir 

RIVET  HOLES  HAVE 

BEEN  SUBTRACTED  FROM  THE  EFFECTIVE 

AREA  FOR  TENSION  SIDE. 

t    "  '•'z     * 

! 

a 

WIDTH  OF 

WEB  =  H 

—  i^  in.    e 

=  -i-.e. 

=  n  +  H 

i«.--|- 

aJL=     j     ^ 

L.i. 

A 

Z 

Z 

H  = 

18  in. 

H  = 

20  In. 

H  = 

22  in. 

H  = 

24  in. 

H  = 

26  in. 

H  = 

28  In. 

H  = 

30  in. 

Angles. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

^%  x3%  X5/16 
7/| 
9/it 

4x3x5/16 
7/11 
9/16 

4x4x5/:^ 
7^6 

1386.4 

139.0 

1761.2 

159.6 

2190.2 

181.2 

2669.2 

203.2 

3206.4 

226.0 

3801.6 

249.8 

4457.0 

274.0 

1534.8 

157.8 

1964.4 

182.6 

2415.6 

204.6 

2943.2 

229.0 

3531.4 

254.6 

4181.6 

280.4 

4916.4 

308.4 

1673.6 

175.8 

2123.2 

201.6 

2633.4 

227.8 

3206.6 

254.6 

3844.0 

282.6 

4548.6 

310.8 

5326.4 

340.2 

1808.2 

193.8 

2295.0 

221.4 

2843.4 

250.2 

3460.4 

279.6 

4146.0 

309.8 

4902.8 

340.6 

5732.4 

372.2 

1935.8 

210.8 

2453.2 

241.0 

3044.8 

272.0 

3681.8 

302.0 

4433.6 

337.4 

5240.2 

369.2 

6140.0 

404.2 

2057.2 

227.0 

2608.8 

259.6 

3232.6 

292.8 

3932.0 

326.8 

4708.0 

361.6 

5582.8 

398.2 

6498.6 

432.8 

1441.2 

143.8 

1825.2 

164.6 

2261.8 

186.0 

2752.8 

213.0 

3300.6 

231.6 

3906.8 

255.2 

4573.6 

279.5 

1596.4 

163.4 

2021.2 

186.8 

2497.2 

210.4 

3036.4 

235.2 

3637.8 

260.8 

4300.4 

286.8 

5048.0 

315.0 

1751.4 

183.4 

2208.2 

208.2 

2730.8 

235.2 

3316.6 

262.2 

3967.4 

290.2 

4685.8 

318.6 

5469.2 

347.8 

1886.0 

201.2 

2383.8 

229.4 

2946.6 

258.2 

3577.0 

287.8 

4276.4 

317.8 

5068.2 

350.4 

5892.6 

380.6 

2021.2 

219.2 

2580.6 

252.2 

3155.2 

280.8 

3828.6 

312.8 

4575.4 

345.2 

5364.8 

376.4 

6297.6 

412.6 

2148.6 

236.2 

2702.8 

268.0 

3353.6 

3026 

4068.6 

336.8 

4860.4 

371.6 

5732.0 

407.4 

6684.8 

443.6 

1520.4 

155.2 

1930.6 

178.0 

2397.2 

201.8 

2922.0 

226.2 

3507.4 

251.8 

4155.0 

277.0 

4867.0 

303.6 

1688.4 

177.2 

2144.8 

203.0 

2660.8 

229.4 

3240.4 

257.0 

3885.4 

285.0 

4598.0 

313.6 

5380.0 

313.0 

1851.2 

198.8 

2348.0 

227.2 

2911.4 

256.6 

3543.4 

286.8 

4245.8 

317.8 

5021.4 

341.0 

5870.6 

381.6 

2004.0 

219.2 

2541.4 

250.8 

3139.8 

282.0 

3833.0 

316.0 

4590.6 

349.6 

5428.0 

384.2 

6340.8 

419.2 

2145  4 

•238.6 

2721.4 

•273.0 

3373.6 

•308.0 

4104.0 

•343.6 

4914.6 

•380.4 

5807.4 

•417.4 

6784.2 

•455.2 

% 

2287.2 

•258.4 

2900.0 

•295.0 

3597.2 

•333.0 

4375.6 

•371.4 

5238.8 

•410.8 

6188.8 

•450.6 

7227.8 

•491.2 

Figures  marked  •  are  not  a  minimum,  and  the  modulil  foi-  the  top  portion  should  be  considered. 
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TABLE   V. 

MOMENT  OF   INERTIA  I  AND  SECTION     MODVLUS     Z     AKE     CALCU- 
LATED FOR  BOTTOM   PORTION.        13/lG-IN.    RIVET    HOLES 
HAVE   BEEN   SUBTRACTED   FROM    EFFECTIVE    AREA 
FOR  TENSION  SIDE. 

WIDTH  OF  WEB  =  H  — J^in.    e,  = 


Angles  f. 

Angles  g. 

d. 

H  = 

24  in. 

H  = 

26  in. 

H  = 

28  in. 

H  = 

30  in. 

I. 

Z. 

I. 

Z. 

I. 

Z. 

I. 

z.  . 

3%i3%x% 

3%  x3Vj  xT/16 

5/16 

3183.6 

243.7 

3817.6 

270.7 

4511.4 

297.9 

5286.8 

326.5 

% 

% 

3427.4 

258.4 

4113.9 

287.4 

4866.6 

316.8 

5688.6 

346.4 

9/10 

7/lG 

3712.3 

276.0 

4441.2 

306.0 

5244.0 

336.8 

6123.0 

367.9 

% 

% 

3<)5.^.9 

290.2 

4728.2 

321.6 

5578.1 

353.7 

6508.0 

386.2 

4  X  3  X  ^ 

4x3x7/16 

5/16 

3302.7 

251.3 

3943.5 

277.9 

4657.9 

305.6 

5439.5 

334.1 

% 

% 

3.->.->S.6 

266.5 

4252.8 

295.1 

5017.9 

324.3 

5855.6 

354.4 

9/16 

7/16 

3IS44.2 

283.7 

4589.1 

313.9 

5408.9 

344.7 

6306.1 

376.2 

"Jfe 

¥2 

40i>3.6 

297.9 

4886.8 

329.8 

5755.3 

362.0 

6704.4 

394.8 

4  X  4  .X  % 

4x4x7/16 

5/16 

3489.6 

272  2 

4184.7 

302.1 

4951.5 

332.7 

5792.2 

364.0 

% 

% 

3771.3 

290.1 

4514.2 

321.5 

5338.6 

354.0 

6238.2 

387.0 

9/16 

7/16 

4070.6 

308.8 

4869.9 

342.2 

5749.6 

376.3 

6702.9 

410.7 

% 

% 

4343.6 

325.6 

5191.7 

360.7 

6124.4 

396.6 

7137.0 

432.5 

tion  of  the  center  sills  in  the  center  of  the 
car. 

The  moment  per  car  is  3,829,440  in.  lbs. 
(See  table  with  Fig.  13.)  The  stress  allowed 
per  square  inch  is  12,500  lbs.  and  the  neces- 
sary   section    modulus   is    therefore  — ^— 

12,500 

=  306.3.  In  Table  IV.  a  30-in.  girder  with  31/2 
X  3^2  X  %  in.  angles,  %-in.  cover  plate  and  Vi- 
in.  web,  has  a  section  modulus  of  308.4  for 
the  bottom  portion  and  the  tension  side  is 
therefore  safe.  For  the  top  portion  or  com- 
pression side 

e.  =  (30 +  X)-'^*=  14.35 

_  4910.4  _ 
^=  -  14. 35    -  ^^■ 
_  3.829,440 
®=-        342 
or  11,200  lbs.  per  sq.  in.  compression.     The 
available  compressive  strength  per  sq.  in.  in 
the  top  portion  is  12,500  —  11,200  =  1,300 
lbs.,  which  corresponds  with  the  expression 
(Fig.    14): 

F     ,    Fa        ^  /  1      ,     a  \ 

The  cross-sectional  area  of  the  center  sills 
is  33.3  sq.  in.  and  the  center  line  of  draft  is 
assumed  to  be  61^  in.  below  the  top  of  the 
sill  cover  plate.  Therefore,  a  =  14.35  —  6.25 
=  8.1  in. 

Since   F 


[^   +   I")    =1,300    lbs.,    then 

^(sis+li^)  =^'^'''^'  "^  ^  =  24-250  lbs.  In 

other  words,  the  end  shock  can  be  24,250  lbs. 
without  exceeding  the  allowable  fiber  stress 
of  12,500  lbs.  assumed  in  the  beginning.  To 
provide  for  heavier  shocks  than  this  it  would 
be  better  to  use  a  somewhat  heavier  section 
in  order  to  obtain  a  greater  available  com- 
pressive strength  in  the  top  portion. 

The  center  sills  should  be  analyzed  at 
intermediate  points  in  the  same  way  as  jn.'t 
destribed.  tspecially  at  the  body  bolster, 
care  should  be  taken  that  the  combined 
compressive  stresges  in  tjie  bottom  portion  do 
not  exceed  the  safe  working  stress.  The 
deep  cross  bearers,  usually  two  per  car, 
should  be  made  strong  enough  to  transmit 
any  load  on  the  .side  sills  to  the  center  sills. 
It  is  frequently  assumed  for  the  purposes  of 
calculation  that  one-fourth  of  the  nominal 
capacity  is  concentrated  at  each  end  of  each 
cross-bearer. 

In  designing  box  and  gondola  cars  with 
wooden  body  framing  and  with  center  sills 
designed  to  carry  all  of  the  load,  the  above 
method  should  also  be  used. 

DeflP'iion  of  fiiVa.  The  deflection  of  a 
tapered  sill  is.  of  course,  greater  than  that 
of  a  sill  of  maximum  and  uniform  depth 
throughout  its  length.  A  sill  24  in.  deep  for 
10  ft.  of  its  length  at  the  center  and  tapered 
to  10  in.  at  the  bolsters,  30  ft.  apart,  has  50 
per  cent,  greater  deflection  than  a  sill  24  in. 


deep  throughout  its  length.     So  long  as  the 

deflection   is  kept  within  reasonable  limits, 

however,  it  is  not  objectionable  in  flat  cars. 

(To  he  continued.) 


The   Morrison   Automatic  Air-Brake  Safety 
Valve. 


The  Morrison  automatic  air-brake  safety 
valve  is  designed  to  control  the  setting  of 
brakes  if  the  air  hose  parts  or  bursts,  pre- 
venting an  emergency  application.     It  is  ar- 


Fig.    2 — Valve    Closed     (Showing    Locking 
Device,  E). 

ranged  to  be  added  to  the  angle  cock  of  the 
present  air-brake  equipment.  The  operation 
is  by  air  pressure  and  by  gravity,  and  it  is 
claimed  that  it  in  no  way  interferes  with 
the  usual  service  and  emergency  applica- 
tions. 

Illustrations  are  shown  from  which  the 
operation  of  the  device  may  be  understood. 
^V'hen  the  air  line  is  coupled  up  the  pressure 
is  equalized  and  valve  D  drops  open  and  is 
not  affected  by  service  of  emergency  ap- 
plications.    The  auxiliary  reservoir  "C"  be- 


low the  plunger  "J) '  has  the  same  pressure- 
as  cbe  air  aue  "A."  Air  is  suppaed  to  "C" 
Uuough  a  feed  groove  aiou^side  the  cut- 
off plug.  Should  the  air-hose  break,  ihe 
piessure  of  air  in  the  auxiliary  reservoir 
"C"  instantly  closes  "D"  as  in  Fig.  2.  A 
slow  leak  around  "D"  from  the  air-line  sets 
the  brake  gradually  on  the  broken  section, 
vvhile  or.  the  section  next  to  the  locomotive 
the  brakes  are  under  the  control  of  the 
engineman,  the  air  pump  being  able  to  sup- 
ply the  air  faster  than  the  valve  allows  it 
to  escape.  One  condition  under  which  it  is 
claimed  the  valve  would  prove  advantageous 
would  be  in  the  case  of  a  heavy  freight 
train  when  it  is  desired  to  stop  for  water. 
The  engineman  would  merely  have  to  cut 
loose  from  the  moving  train  and  run  to  the 
tank,  the  valve  at  the  front  end  of  the 
train  making  a  service  application.  When 
the  locomotive  couples  on  again  the  valve 
opens  automatically.  No  change  in  present 
standard  angle  cocks  is  required,  the  mech- 
anism being  placed  in  an  extension  applied 
to  the  lower  side  of  the  cock.  Where  no- 
angle  cocks  are  supplied  the  cost  of  equip- 
ping a  car  is  about  $10.  Applied  to  old 
cocks,  the  cost  is  less. 

A  test  of  some  of  the  valves  was  made 
in  the  Hocking  Valley  yards  at  Columbus,, 
Ohio,  on  July  13,  in  the  presence  of  a  num- 
ber of  railroad  officers  and  of  representa- 
tives of  the  Westinghouse  Air-Brake  Com- 
pany. A  train  of  ten  empty  coal  cars  were 
used,  three  of  which  were  equipped  with  the 
valve.  After  a  series  of  standing  tests,  the  cars 
were  put  in  motion  and  the  train  cut  while 
running.  The  valves  are  reported  to  have 
worked  satisfactorily  in  every  case.  Addi- 
tional tests  were  made  with  a  train  of  28- 
cars — 20  with  and  eight  without  air.  They 
were  cut  off  at  from  eight  to  12  cars  back  of 
the  engine,  with  results  equally  as  satisfac- 
tory as  in  the  first  case. 

•The  valve  is  the  invention  of  Mr.  F.  B. 
Morrison,  formerly  a  locomotive  engineman. 
The  Morrison  Automatic  Safety  Valve  Com- 
pany, Toledo,  Ohio,  C.  W.  Munson,  President, 
has  been  organized  to  make  and  sell  the 
device. 


Premium    Track    Inspection. 


A  number  of  railroads  in  this  country 
have  put  into  operation  in  conne3tion  with, 
the  annual  trips  of  inspection  by  the  general 
officers  a  premium  system  for  rewarding  effi- 
cient work  in  the  maintenance-of-way  de- 
partment and  at  least  one  road  in  England 
ii'iR  recently  adopted  a  similar  plan.  In  a 
general  way  the  system  now  in  use  on  all  of 
these  roa'ds  is  the  same  and  has  for  its  object 
raising  the  standard  of  track  work  by  pro- 
moting a  spirit  of  rivalry  between  the  men 
in  charge  of  different  sections  of  the  line. 
Minor  differences  in  the  nature  and  amount 
of  the  premiums  offered  and  the  basis  of 
marking  are,  however,  of  interest. 

The  London  &  South-Western  put  the 
new  system  into  operation  for  the  first  time 
last  March,  when  the  annual  inspection  was 
made.  The  entire  line  was  gone  over  by  the 
Chief  Engineer  and  his  party  and  two 
judges,  drawn  from  the  engineering  staff  of 
the  road,  but  stationed  on  some  other  divi- 
sion than  the  one  under  inspection,  judged 
each  section  of  the  track,  the  mark  given 
to  a  section  being  an  average  of  the  mark- 
ings of  the  two  men.  The  inspectors  con- 
sidered the  condition  of  a  section  under  four 
different  heads — alinement,  condition  of  sur- 
face and  joints,  condition  of  ballast,  general 
appearance  and  efficiency.  Each  of  these 
elements  was  marked  on  a  basis  of  100  per 
cent,  and  the  final  mark  for  a  section  was, 
therefore,  on  a  basis  of  400. 

Cash  prizes  were  awarded  to  the  inspec- 
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tor  or  supervisor  in  charge  of  the  best  track 
on  each  superintendent's  division  and  also 
to  the  foreman  and  men  under  him  in  charge 
of  the  best  section  on  each  inspector's  dis- 
trict. The  inspectors  received  two  pounds, 
the  section  foremen  one  pound  and  the  plaie 
layers  ten  shillings  each.  In  addition  to 
these  prizes,  two  challenge  cups  were  put  up, 
one  for  the  inspector  having  the  highest 
mark  and  one  for  the  section  foreman  hav- 
ing the  highest  mark.  Silver  medals  to 
become  the  property  of  the  winner  of  the 
cups  each  year  were  given  with  the  cups, 
and  bronze  medals  to  the  platelayers  under 
the  foreman  winning  the  cup. 

The  best  mark  for  an  inspector's  district 
was  364.4  for  a  section  of  track  19.8  miles 
long.  Of  the  section  foremen,  the  best  mark 
was  382  for  a  section  two  miles  long. 
The  general  average  for  the  system  was 
340.09,  and  lowest  mark  for  section  fore- 
man was  245.  The  report  of  the  chief  engi- 
neer giving  the  results  of  the  inspection, 
comments  on  the  high  average  found  and  on 
the  value  of  the  inspection  in  increasing  the 
interest  taken  in  their  work  by  the  officers 
and  men  in  the  maintenance-of-way  depart- 
ment. 

On  the  New  York  Central  the  annual  track 
inspection  is  made  during  the  latter  part  of 


ing  on  their  respective  divisions  receive  a 
premium  of  $10  additional  pay  per  month 
for  the  year  following  the  inspection,  and 
the  supervisor  of  the  sub-division  showing 
the  highest  mark  for  the  system,  receives  an 
additional  premium  of  $.5  per  month,  so  that 
it  is  possible  for  the  man  making  the  best 
showing  on  the  whole  system  to  receive  a  to- 
tal of  $180  per  year  extra  pay.  Each  sec- 
tion foreman  who  receives  the  highest  mark 
on  his  respective  sub-division  is  awarded  a 
premium  of  $3  a  month  extra  pay,  and  the 
foreman  having  the  best  section  on  each  di- 
vision receives  an  additional  premium  of 
$2  a  month.  Yard  sections  are  kept  separ- 
ate from  the  main  track  sections,  and  thr; 
foreman  in  charge  of  the  best  yard  section 
on  each  division  receives  a  premium  of  $3 
a  month  for  the  year.  The  accompanying 
reproduction  of  the  table  of  detail  percent- 
ages for  the  fifth  annual  inspection,  shows 
the  markings  for  each  section  on  the  entire 
tjystem,  and  the  averages  for  the  system  and 
for  each  division  and  sub-division. 

On  account  of  the  differences  in  local  con- 
ditions on  sub-divisions  and  the  difficulty  of 
awarding  sub-division  premiums  on  a  fair 
basis,  the  New  York  Central  has  decided  to 
discontinue  the  premiums  awarded  to  su- 
pervisors,   but   premiums    for    section    fore- 
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Fifth   AnnuaP  Track   Inspection  on  the  New  York  Central. 


October,  by  which  time  the  track  has  been 
put  in  good  shape  for  the  winter  season, 
after  the  summer's  work.  The  inspection  is 
carried  on  under  the  direction  of  the  en- 
gineer of  maintenance-of-way.  The  road  is 
divided  into  six  divisions,  in  charge  of  divi- 
sion engineers,  and  each  of  these  is  further 
divided  into  sub-divisions  in  charge  of  su- 
pervisors. Each  subdivision  includes  from 
10  to  37  sections,  and  premiums  are  awarded 
to  the  section  foreman  having  the  best  sec- 
tion on  any  one  sub-division.  Premiums  are 
also  awarded  to  supervisors  of  the  sub-divi- 
sions showing  the  best  average  mark  for  the 
division.    Supervisors  making  the  best  show- 


men will  be  retained  and  some  additional 
premiums  will  hereafter  be  awarded  to  fore- 
men on  side  lines.  The  local  conditions  on 
each  section  of  a  sub-division  do  not  vary  so 
greatly,  and  a  fairer  basis  of  award  can  be 
used.  In  awarding  the  premiums,  the  com- 
pany states  that  the  object  of  the  system  is  mittee  makes 
to  reward  foremen  for  their  individual  ef-  the  track  with  the  aid  of  instruments  de- 
forts  during  the  year,  rather  than  for  the  signed  for  the  purpose  and  mounted  in  a 
appearance  of  their  section  on  the  day  of  in-    car  attached  to  one  of  the  first  class  passen- 


ent  from  either  of  the  two  roads  previously- 
mentioned.  Only  two  prizes  are  given,  one- 
to  the  roadmaster  having  the  highest  aver- 
age mark  for  his  district  and  one  to 
the  section  foreman  having  the  highest 
mark  of  any  section  on  the  system.  The- 
result  of  the  inspection  is  given  in  de- 
tail in  a  printed  pamphlet  -which  is  dis- 
tributed among  the  men,  so  that  -while 
there  are  not  so  many  premiums  to  be  tried 
for,  each  man  has  a  chance  to  compare  his. 
work  with  that  of  the  other  men,  and  in  this 
way  a  spirit  of  competition  is  fostered.  The 
inspecting  party,  which  consists  of  the  gen- 
eral manager  of  the  system  or  the  assistant 
general  managers  of  the  groups  of  lines  into 
which  the  system  as  a  whole  is  divided,  the 
engineer  of  maintenance-of-way  and  the  su- 
perintendent, resident  engineer  and  road- 
master  of  the  division  over  which  the  party 
is  traveling.  In  marking,  the  condition  of 
alinement  and  surface  is  rated  on  a  basis 
of  25;  spiking  ties,  lining  and  spacing  ties,, 
switches  and  frogs,  2.5;  drainage  and  ballast,. 
20;  material,  grass  and  weeds,  right-of-way, 
10;  houses  and  grounds,  10;  sidings.  5;  road 
crossings,  run-offs  and  fencing,  5 ;  total,  100.. 
Besides  these,  the  inspectors  also  mark  the 
condition  of  all  depots,  shops,  round  houses,. 
pump  houses,  fuel  oil  plants  and  miscel- 
laneous structures  on  a 
basis  of  10,  and  these 
markings  are  included 
as  part  of  the  report  for 
each  division.  Each  mem- 
ber of  the  party  keeps  an 
independent  record  of  his 
markings,  and  these  are 
averaged  up  at  the  con- 
clusion of  the  trip. 

For  the  annual  inspec- 
tion of  1903  the  best 
mark  for  a  roadmaster's 
district  was  93.2,  on  the- 
Tucson  division  of  the 
main  line.  This  division 
also  received  the  highest 
mark  for  a  whole  divi- 
sion, 90.9.  The  best  sec- 
tion was  section  18,  on 
the  Los  Angeles  division, 
which  received  the  excel- 
lent mark  of  98.  The  av- 
erage for  the  system  was. 
87.2. 

The   Pennsylvania   has 
a  premium  system  which 
differs  in   many  respects 
from   that    on    the   other 
railroads  previously  men- 
tioned. The  money  prizes 
awarded    are     fewer     in 
number,  but  each  is  quite 
a    large    sum    in    itself. 
Two    special    inspections 
of  the  main  lines  between 
Philadelphia    and    Wash- 
ington  and    Jersey    City 
and   Pittsburg    are    used 
as  a  basis  for  making  the 
awards.     One  of  these  is 
a     periodical     inspection 
once  in  every  six  weeks  throughout  the  year 
by   a    special   committee,   consisting   of   the- 
chief  engineer  of  maintenance   of  way,  en- 
gineer of  maintenance  of  way  and  four  di- 
vision superintendents,  none  of  -w'hom  are  in 
charge   of  main   line  divisions.     This   corn- 
test    of    the    condition    of 


spection,  and  this  is  as  it  should  be. 

The  Southern  Pacific  is  another  road 
■which  has  adopted  the  premium  system  on 
the  lines  west  of  El  Paso,  but  the  conditions 
of  track  and  permanent  way  are  very  differ- 


ger  trains  in  each  direction.  This  car  and 
the  method  of  making  tests  with  it  was  de- 
scribed in  the  Railroad  Gazette,  January  9, 
1903.  The  markings  for  each  division  for 
each  inspection  are  averaged  at  the  end  of 
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.the  year  and  prizes  are  awarded  as  follows: 

First  premium,  $1,200 — ?800  to  the  super- 
visor and  $400  to  the  assistant  supervisor 
having  the  best  line  and  surface  for  the  year 
.between  Jersey  City  and  Pittsburg  and  be- 
tween  Philadelphia   and    Washington. 

Second  premium,  consisting  of  four  prizes 
of  $800  each — $600  to  the  supervisor  and 
$200  to  the  assistant  supervisor  having  the 
best  line  and  surface  for  the  year  on  each 
of  the  main  line  superintendent's  divisions 
between  Jersey  City  and  Pittsburg  and  Phil- 
adelphia and  Washington.  The  winner  of 
the  first  premium  is  not  considered  in  the 
award  of  any  of  the  second  premiums. 

Third  or  improvement  premium.  $1,000 — 
$700  to  the  supervisor  and  $300  to  the  as- 
sistant supervisor  of  the  Main  Line  division 
showing  the  greatest  improvement  during 
the  year.  The  division  taking  the  "improve- 
ment premium"  is  not.  however,  eligible  for 
the  second  premium  of  $800. 

The  annual  inspection  of  the  whole  sy? 
tern,  known  as  the  general  manager's  inspec- 
tion, is  usually  made  in  October  and  the 
party  consists  of  the  general  manager,  chief 
engineer  of  maintenance  of  way.  engineer  of 
maintenance  of  way.  all  general  superintend- 
ents, all  principal  assistant  engineers  and  as- 
sistants to  the  principal  assistant  engineers, 
all  division  superintendents,  all  assistant  en- 
gineers and  all  supervisors.  This  inspection 
covers  not  only  the  condition  of  track,  but 
also  all  the  structures  and  property  of  the 
company.  One  prize  of  $100  is  given  for  the 
Main  Line  yard  having  the  best  surface, 
alinement  and  general  appearance  at  the 
time  of  the  inspection.  A  number  of  the 
divisions  other  than  the  Main  Line  divisions 
have  premiums  of  their  own  which  are 
awarded  after  the  annual  inspection. 

The  real   value  of   these   detailed    inspec- 


tions is  in  affording  a  fairly  accurate  basis 
for  comparison  of  one  year's  work  with  an- 
other on  the  same  section  of  the  road,  rather 
than  a  means  of  comparison  of  wide.y  sep- 
arated sections  tor  any  one  year.  Even  in 
cliis  ,however,  allowances  must  be  made  at 
times  for  wide  differences  in  climatic  condi- 
tions from  year  to  yeai-.  improvements  made 
with  special  appropriations  for  rail,  ties  or 
ballast,  increase  or  decrease  in  density  of 
traffic,  natural  depreciation  and  many  other 
factors  which  affect  the  fairness  of  marking. 
It  is  entirely  out  of  the  question  to  compare 
the  results  on  one  road  with  those  on  an- 
other. 


Railroad   Sliop   Tools. 

(Continued.) 


liORl.XG   MILLS. 

The  30-in.  boring  and  turning  mill  shown 
in  Fig.  1  will  take  work  32  in.  in  diameter 
and  151/2  in.  high  under  the  cross-rail.  The 
chuck  or  face  plate  has  eight  changes  of 
speed,  ranging  from  73  r.p.m.  to  18  r.p.m. 
without  back  gears  and  from  9.3  r.p.m.  to 
2.28-  r.p.m.  with  back  gears.  This  machine 
is  furnished  with  a  three-jaw  independent 
and  universal  chuck  combined,  or  it  can 
be  fitted  with  a  plain  table,  with  or  without 
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Fig.   2 — Tlie    Betts   100-in.    Boring    Mill. 


Fig.    1 — The    Baush    30-in.    Boring    Mill. 


Pig.  3 — The   Bullard   42-ln.   Boring   Mill. 
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20  changes.  The 
changes,  ranging. 
The  mill  is  driven 
belt,  and  it  is  ar- 
drive   may   be  at- 


Fig.   4 — The    Bullard    Mill   with    Motor   Mounted  on   Side   Bracket. 


jaws.  The  diameter  of  the  chuck  is  30  in.. 
The  distance  from  the  floor  to  the  top  of 
the  table  is  2  ft.  9-'i  in.  The  table  has  an 
outer  bearing  which  has  an  automatic  oiling, 
device.  The  turret  slide  is  attached  to  a 
swivel  head  and  has  a  traverse  of  16  in.  and 
can  be  set  to  any  angle  up  to  30  deg.  By 
using  the  Hendy-Norton  change  gear  device 
attached  to  the  upright  the  mill  will  cut  the 
following  threads:  (i.  7,  8,  9,  10,  12.  14,  16,  18- 
and  20  threads  per  inch. 

The  vertical  feed  has 
horizontal  feed  has  20 
from  0.01.5  in.  to  0.211  in. 
by  a  cone,  having  a  3-in. 
ranged  so  that  a  motor 
tached  at  any  time.  The  back  gears  are 
changed  by  a  lever,  without  the  use  of  a  nut 
lock.  The  turret  has  five  sides,  each  of  which 
is  10  in.  wide.  The  holes  in  the  turret  head 
are  2  ^\  in.  in  diameter.  The  countershaft 
has  a  four-step  cone,  with  a  tight  and  a 
loose  pulley,  and  should  run  at  200  r.p.m. 
The  Baush  Machine  Tool  Company  make 
this  machine.     Its  weight  is  5,500  lbs. 

The  100-in.  tire  turning  and  boring  mill 
shown  in  Fig.  2  is  made  by  the  Betts  Ma- 
chine Company.  This  mill  is  specially  de- 
signed for  rough  turning  and  finishing  steel 
tires,  and  swings  work  104  in.  in  diameter 
and  18  in.  high  under  the  cross-rail.  The  table 
is  100  in.  in  diameter  and  has  15  changes 
of  speed.  This  machine  can  be  driven  by  a 
cone  and  gearing  or  it  may  be  driven  by  a 
motor  connected,  as  shown.  The  table  is 
mounted  on  a  spindle,  the  bearings  of  which 
have  adjustment  for  wear.  There  is  also 
ar  annular  bearing  on  the  bed,  which  is 
automatically  lubricated.  The  cross-rail  haa 
two  saddles,  made  right  and  left  for  close 
work,  and  either  saddle  will  move  to  the 
center  for  boring.  The  tool  spindles  have  a 
traverse  of  18  in.  They  have  rapid  hand 
movement    and    are    counterbalanced.      The 


Fig.  5 — The   Bullard   Mill   with    Motor   Mounted   between   Uprights. 


-The  Bullard   Mill  with  Turret  Head. 
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swivels  are  moved  by  a  worm  and  ratchet  for 
angular  adjustment.  Ihe  reeds  are  positive 
and  operate  at  any  ang.e  and  are  entirely 
independent  of  each  other  in  all  movements. 
Separate  feed  mechanism  is  provided  ou 
each  side  of  machine.  The  changes  in  feed 
are  made  at  the  ends  of  the  cross-rail  by 
means  of  slotted  feed  plates.  This  miil 
is  self-contained  and  requires  no  expensive 
foundation.  The  weight  is  about  39,400  lbs. 
The  boring  and  turning  mill  shown  in  Fig. 
3  is  made  by  the  Bullard  Machine  Tool  Com- 
pany. This  machine  has  a  capacity  fo; 
machining  a  piece  42  in.  in  diameter  and 
33' J  iu.  in  height.  The  table  is  Siy^  in.  in 
diameter  and  has  ten  changes  of  speed.  The 
table  spindle  Is  self-centering  and  the  jour- 
nals are  immersed  in  oil.  Each  head  has 
a  separate  feed  mechanism,  thus  making  the 
heads  independent  in  their  movements,  both 
as  to  direction  and  amount  of  feed.  Either 
head  can  be  brought  to  the  center  for  boring. 
A  quick  power  traverse  operates  the  heads 
in  all  directions.  The  machine  is  construct- 
ed so  that  it  is  impossible  for  the  quick 
power  devi<e  to  be  thrown  in  at  the  same 
time  with  the  feed.  The  le^t-hand  head  can 
be  set  at  any  angle  and  has  a  downward 
movement  of  30  in.  The  right-hand  head  is 
arranged  for  cutting  all  standard  threads 
from  2i«j  to  12  per  inch,  including  lll^ 
threads  per  inch.  The  screw-cutting  gears 
on  the  head  are  independent  of  the  teed 
gears.  The  illustration  shows  the  machine 
with  two  swivel  heads,  but  the  machine  can 
be  provided  T>-ith  one  .swivel  h-jad  and  one 
turret  head  if  desired.  The  turret  has  five 
sides,  each  of  whi;h  is  10  in.  wide.  The 
boles  in  the  turret  head  are  2'^.  in.  in  diam- 
eter. The  slide  has  a  vertical  movement 
of  24  in.  Each  feed  is  positive  and  has  ten 
•changes,  ranging  from  ^V  to  %  of  an  in. 
"horizontally,  and  from  -^^  to  ^  in.  in  an- 
t^lar  and  vertical  directions.  The  cross- 
.Tail  ie  raised   and   lowered  by  power.     The 


cone  has  five  steps  for  a  3-in.  belt,  the  larg- 
est diameter  being  19  in.  'i  he  table  may 
be  stopped  at  any  point  by  means  of  a  brake 
attached  to  the  right-hand  side  of  the  ma- 
chine. All  the  high-speed  journals  are  bronze 
bushed  and  self-oiling.  Two  methods  of  mo- 
tor drive  are  shown.  Fig.  4  shows  the 
method  ot  applying  a  motor  on  a  bracket 
at  the  side  of  the  mill,  while  Fig.  5  shows  a 
constant  speed  motor  mounted  on  a  bracket 
placed  between  the  uprights.  In  this  case 
a  clutch  is  introduced  into  the  line  shaft  to 
enable  the  starting  and  the  stopping  of  the 
machine  without  affecting  the  motor.  Fig. 
t)  shows  the  application  of  the  turret  head. 
The  42-in.  car  wheel  boring  machine.  Fig. 
7.  is  made  by  the  Niles-Bement-Pond  Com- 
pany. This  machine  will  bore  wheels  up 
to  42  in.  in  diameter  on  the  thread.  The 
table  is  48  in.  in  diameter  and  is  fitted  with 


spindle  has  power  down-feeds  and  quick 
hand  movement.  Two  fine  feeds  are  pro- 
vided for  roughing  out  and  one  coarse  feed 
for  finishing  cuts.  A  quick-  acting  power 
crane  is  mounted  on  the  side  of  the  mill 
for  handling  the*  wheels.  The  power  hub- 
facing-bar  passes  through  the  column.  It 
carries  an  adjustable  tool-slide  at  its  end, 
and  is  supplied  with  power  feeds  and  hand 
movements.  A  15-h.-p.  motor  operates  the 
driving  and  feed  mechanism  and  a  2%-h.-p. 
motor  is  supplied  for  operating  the  crane. 
(To  be  continued.) 


Composite    Steel    Underframe    Coal    Gap. 

The  accompanying  illustrations  show  a  de- 
sign of  steel  center  sill  coal  car  of  45  tons 
capacity,    25    of   which    have    recently   been 


Steel  Center  Sill  Coal  Car. 


a  self-centering  chuck,  which  can  'oe  oper- 
ated by  a  single  motion  of  a  cam  lever.  The 
chuck  jaws  are  prevented  from  slipping  by 
engaging  with  corrugations  in  the  chuck 
slides.  The  slides  are  graduated  in  inches, 
and  the  jaws  can  be  set  at  any  point  on 
the  slide,  thus  enabling  the  quick  chuck- 
ing of  all  diameters  of  wheels.     The  boring 


Fig.  7 — The  Niles-Bement-Pond  42-ln.  Car  Wheel  Boring  Machine. 


bui.t  for  the  Bulah  Coal  Company  by  the 
iviuUlietown  Car  Works,  Middletown,  Pa.  It 
is  a  car  similar  in  every  way  to  the  Penn- 
sylvania type  G.  N.  car  with  the  exception 
that  steel  channels  have  been  substituted 
for  wood  in  the  center  sills  and  4-in.  x  12-in. 
side  sills  have  been  used  instead  of  4-in.  x  10- 
in.  timbers,  as  in  the  Pennsylvania  car.  This 
gives  a  much  stronger  underframe  and  at 
the  same  time  the  weight,  37,500  lbs.,  has 
been  kept  within  reasonable  limits.  The 
cars  are  mounted  on  P.  R.  R.  standard  50- 
ton  trucks  and  the  only  reason  for  giving 
them  a  load  limit  of  90,000  lbs.  is  because 
the  box  will  scarcely  hold  more  coal  than 
that. 

The  design  has  a  number  of  interesting 
features,  particularly  in  the  construction  be- 
tween the  end  sills  and  the  bolsters.  Two 
15-in.  channels  with  the  flanges  turned  in 
are  used  for  center  sills  and  between  the 
bolsters  a  ^A-in.  top  cover  plate  15  ft.  long 
is  riveted  on  them,  'the  bolsters  are  built 
up  around  the  sills  with  a  cast  filling  piece 
in  between  the  webs  and  to  provide  extra 
stiffness  in  a  horizontal  direction,  a  24-in.  x 
%-in.  top  cover  plate  is  riveted  over  the  bol- 
ster and  center  sills.  The  center  sills  are 
cut  off  square,  26  in.  outside  the  bolsters 
and  a  %-in.  x  14Vi-in.  plate,  3  ft.  7  in.  long, 
is  butt-spliced  on  with  4-in.  x  4-in.  x  i^-in. 
top  and  bottom  flange  angles  and  a  6-in.  x 
i/i-in.  plate  laid  along  the  middle  of  the  web. 
There  are  25  I'ivets  back  of  the  splice  and 
34  in  front  of  the  joint  and  the  whole  forms 
a  strong  and  rigid  connection.  The  splice 
pieces  extend  out  to  the  end  sill  and  are  cut 
away  at  the  top  to  fit  around  the  back  and 
bottom  faces  of  it.  Two  heavy  steel  castings 
are  riveted  on  the  ends  of  each  of  the  longi- 
tudinal sills,  inside  and  outside,  and  these 
give  a  bearing  11  in.  wide  and  7  in.  deep 
against  the  back  of  the  wooden  end  sill. 
These  castings  also  form  the  coupler  chaf- 
ing irons  and  the  carry  iron  which  is  carried 
out  to  foim  the  bottom  brake  shaft  step,  is 
bolted  on  below  them.  End  sill  diagonal 
braces  made  of  6-in.  channels  are  carried 
back  to  the  outer  erds  of  the  bolsters  and 
all  of  the  cnnnections  are  made  with  wide, 
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heavy  gusset  plates.  The  heavy  end  shocks 
which  exceed  the  capacity  of  the  twin  draft 
springs  are  taken  through  the  shoulder  on 
the  back  of  the  head  of  the  coupler  through 
the  end  sills  to  the  center  sills,  almost  in 
line  with  the  neutral  axis  of  the  sills,  so 
that  no  serious  bending  or  buckling  strains 
are    induced. 

The  bottom  of  the  car  forms  a  shallow 
pyramidal  hopper  with  double  drop  doors 
operated  with  a  double  chain  running  back 
between  the  center  sills  to  the  operating 
shaft,  which  is  placed  just  back  of  the  bol- 
ster at  one  end  of  the  car.  On  the  plan  of 
the  car  will  be  noticed  a  bell  crank  attached 
under  the  floor  for  transforming  the  motion 
of  the  hand-brake  chain  from  a  lateral  to  a 
longitudinal  direction.  A  noticeable  feat- 
ure of  the  design  of  the  steel  underframe 
is  the  absence  of  any  pockets  or  depressions 
In  which  acidulated  water  might  collect  and 
cause  corrosion. 

We  are  indebted  to  Mr.  George  I.  King, 
Vice-President  and  General  Manager  of  the 
Middletown  Car  Works,  for  the  illustrations. 


Seventeen      Passengers      Killed      at      Glen- 
wood,  III. 


In  a  rear  collision  on  the  Chicago  &  East- 
ern Illinois,  at  Glenwood,  111.,  23  miles  south 
of  Chicago,  on  the  evening  of  July  13,  about 
8  o'clock,  17  or  more  passengers  were  killed 

-  and  about  60  were  injured,  all  members  of  a 
Sunday  school  excursion  returning  to  Chi- 
cago. The  excursion  train  of  12  cars  was 
running  on  the  southbound  track,  having 
been  put  upon  that  track  to  get  it  around 
a  delayed  northbound  freight.  This  freight 
had  broken  in  two,  and  the  forward  por- 
tion, consisting  of  the  engine  and  30  cars, 
had  been  set  upon  the  southbound  track  to 
be  rejoined  to  the  rear  portion,  and  while 
moving  slowly  northward  was  struck  by  the 
passenger  train  at  full  speed  on  a  curve. 
The  baggage  car  and  first  two  passenger 
cars  were  completely  crushed.  The  stations, 
going  north,  are:  Chicago  Heights,  Glen- 
wood, 3.2  miles,  and  Thornton,  1.7  miles 
farther.     The  freight,  northbound,  broke  in 

.  two  before  reaching  Chicago  Heights.  The 
engine  and  30  cars  were  run  to  Thornton, 
backed  across  to  the  southbound  track  and  run 
back  to  Glenwood,  and  the  rear  end  of  this 
30-car  section  had  been  pushed  about  1,000 
ft.  south  of  Glenwood  station  when  the 
collision  occurred,  the  passenger  train  hav- 
ing been  sent  north  from  Chicago  Heights 
on  the  west  or  southbound  track,  the  rear 
part  of  the  freight  having  been  stopped  at 
or  near  Chicago  Heights.  It  would  seem 
that  Engineman  Hoxie  of  the  freight  set 
back  from  Thornton  by  reason  of  some  mis- 
understanding with  the  conductor,  he  (the 
conductor)  having  gone  north  to  flag  the 
southbound  track.  An  order  had  been  given 
CO  set  the  30  cars  on  the  siding  at  Thornton, 
there  being  considerable  upgrade  southward 
and  the  southbound  track  had  to  be  crossed 
to  do  this.  Why  the  cars  were  not  set  off 
has  not  yet  been  explained.  Neither  is  it 
clear  how  Hoxie  could  start  southward  when 
the  despatcher  had,  presumably,  put  out  an 
order  at  Thornton  to  hold  all  southbound 
trains  for  the  northbound  excursion  train. 
There  was  no  operator  on  duty  at  Glen- 
wood. For  a  satisfactory  statement  of  the 
cause,  therefore,  it  will  be  necessary  to  await 
further  information. 


About  20,000  men  engaged  in  railroad  con- 
struction partly  in  Gallcia  (Austrian  Po- 
land) and  partly  in  Hungary,  agreed  to 
strike  April  30.  Those  working  in  Hungary 
were  arrested  while  trying  to  cross  over  the 
border.  The  Galicians  were  not  willing  to 
strike  alone,  and  the  movement  then  ended. 
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Water  Filters  for  Railroad  Use. 


There  are  many  waters  which  are  com- 
paratively soft  and  would  be  classed  as  good 
waters  as  far  as  hardness  is  concerned. 
Such  waters,  however,  often  contain  300  gr. 
of  solid  matter  per  gallon,  especially  dur- 
ing freshets.  About  200  lbs.  of  sediment 
may  be  deposited  in  the  boiler  in  an  ordi- 
nary day's  work.  This  suspended  matter 
is  a  mineral  consisting  of  clay,  which  is  an 
impure  silicate  of  alumina,  or  silt,  which  is 
a  combi)iation  of  silica  oxide,  iron,  lime, 
etc.  These  foreign  substances  are  accom- 
panied by  mud,  and  a  carbonaceous,  organic 
mixture,  more  cr  less  soluble.  The  mineryls 
are  deposited  in  the  boiler  with  the  scale, 
and  gives  it  a  heterogeneous  composition, 
often  stratified  and  tough.  A  pure  mineral 
scale  is  generally  brittle.  The  mud,  how- 
ever, is  lighter  and  remains  mostly  in  sus- 
pension, except  where  the  circulation  is 
poor,  such  as  the  water  leg,  where  it  depos- 
its and  becomes  baked,  causing  the  sheets  to 
bag  and  burn  out.    The  mud.  which  remains 


the  latter  to  either  side  from  the  center. 
Into  these  pipes  are  screwed  several  hundred 
strainers  of  a  special  design,  adapted  to  draw 
off  freely  the  water  which  comes  down 
through  the  bed,  and  prevent  the  escape  of 
the  quartz  particles.  The  muddy  water  en- 
ters at  the  central  connection  in  front  and 
is  deflected  so  as  to  pass  below  the  inner 
tank.  It  then  rises  in  the  space  around  the 
tank,  or  between  the  two  tanks,  and  de- 
scends through  the  quartz  bed.  When  the 
water  reaches  the  strainers  it  is  perfectly 
clear  and  runs  along  the  manifold  to  the 
lower  opening  in  front,  whence  it  is  deliv- 
ered to  the  storage  tank. 

It  is  necessary  to  clean  the  filter  on  an 
average  once  a  day,  depending,  of  course,  on 
the  turbidity  of  the  water,  which  varies. 
This  operation  requires  from  10  to  15  min- 
utes and  is  very  thorough,  leaving  the  bed 
clean  and  white.  A  4-h.-p.  vertical  steam 
engine  is  used  to  operate  the  "agitators" 
during  washing  and  serves  to  revolve  the 
perpendicular.,  bars,  or  rakes,  through  the 
bed.     This  thoroughly  agitates  the  bed,   so 


wash  water  overflows  the  inner  tank  it, 
serves  also  to  wash  out  the  subsidence  basin. 
in  one  operation. 

The  fllter  shell  is  built  of  heavy  steel  plate, 
double  riveted,  to  stand  100  lbs.  per  sq.  in. 
The  pipe  connections  on  this  size  fllter  are- 
6  in.  for  the  supply  and  discharge  connec- 
tions and  8  in.  for  the  washout.  The  re- 
wash,  or  draining,  pipe,  which  is  seldom' 
used,  is  4  in.  During  filtering  the  quartz, 
particles  settle  down  very  compactly,  leav- 
ing a  perfectly  level  and  solid  filtering  sur- 
face. The  initial  resistance  of  the  filter  bed 
during  filtering  is  just  about  equal  to  1  lb. 
pressure  per  square  inch.  During  filtering' 
as  the  sediment  accumulates,  this  gradu- 
ally increases  and  may  run  up  to  10  or 
15  lbs.,  although  it  is  generally  most  eco- 
nominal  to  wash  the  filter  before  it  reaches 
5  to  6  lbs.  This  resistance  and  condition 
of  the  bed  is  readily  observed  by  two  or- 
dinary pressure  gages,  one  on  the  supply 
pipe  and  the  other  on  the  discharge  of  the- 
filter.  The  gage  on  the  discharge  pipe  also- 
serves    to    show    when    sufficient   water    1b- 


Filter  for  Chicago  &  Eastern   Illinois  at  Villa  Grove. 


in  suspension,  often  produces  foaming,  espe- 
cially if  much  saline  matter  is  present. 

It  is  with  such  waters  that  filtration 
proves  most  advantageous,  although  it  may 
be  said  that  no  water  should  contain  more 
than  350  parts  per  million  (20  gr.  per  gal- 
lon) of  suspended  matter.  Such  a  water 
would  be  quite  milky  or  opalescent,  but 
never  "roily"  or  brown.  Filtration,  with 
the  use  of  a  coagulant  such  as  sulphate  of 
alumina,  removes  all  suspended  matters, 
color  and  stain,  and  a  large  portion  of  the 
dissolved  organic  matter,  delivering  the 
water  perfectly  clear  without  materially  af- 
fecting the   dissolved   mineral   constituents. 

The  Chicago  &  Eastern  Illinois  is  about  to 
Install  at  Villa  Grove,  111.,  on  the  Embarras 
Kiver,  a  filtration  plant  having  a  capacity 
of  from  400,000  to  500,000  gals,  of  water  per 
day  of  24  hours.  An  illustration  of  the  filter, 
which  is  made  by  the  New  York  Continental 
Jewell  Filtration  Company,  is  shown.  It  is 
8  ft.  in  diameter  and  24  ft.  outside.  The 
inner  tank,  which  is  rectangular,  is  6  ft.  4 
in.  wide  x  25  ft.  4  in.  long,  giving  an  effec- 
tive filtration  surface  of  153  sq.  ft.  The  fllter 
bed,  which  is  containea  in  the  inner  tank, 
Is  ground  flint  rock,  carefully  sifted  to  a 
uniform  size.  The  depth  of  this  bed  is  3  ft. 
At  the  bottom  of  the  filter  bed  is  a  system 
of  manifolds  and  branch  pipes,  the  former 
extending  the  entire  length  of  the  tank  and 


that  the  grains  are  rubbed  together  and  the 
sediment  washed  off.  In  order  to  make 
these  bars  revolve  easily  and  carry  away 
the  heavy  sediment,  which  is  then,  of  course, 
very  concentrated,  a  reverse  current  of 
water  is  applied  to  the  strainer  system. 
This  water  comes  back  by  gravity  from  the 
storage  tank  and  being  flltered,  does  not  clog 
up  or  wear  out  the  strainers  as  the  river 
water  would  do  if  applied  for  washing.  The 
upward  current  thus  established  is  suffi- 
ciently strong  to  expand  the  bed  about  4  in. 
in  height.  This  expansion  of  the  bed  sep- 
arates the  minute  grains  of  quartz  by  a  layer 
of  water  and  keeps  them  dancing  up  and 
down,  so  that  the  agitator  bars  pass  through 
the  bed  almost  as  easily  as  if  no  quartz  was 
there. 

Much  of  the  heavy  matters  carried  by  the 
river  water,  such  as  the  silt,  clay,  etc.,  set- 
tles in  the  "subsidence  basin"  (the  space 
between  the  two  tanks).  The  rest  is  carried 
over  on  the  bed  and  lodges  principally  on 
the  surface,  only  the  very  lightest  and  finest 
penetrating  it  to  any  appreciable  extent; 
therefore,  when  the  wash-out  valve  is  opened 
the  first  to  leave  is  the  matter  deposited  by 
the  settling,  and  also  the  first  water  to  leave 
the  quartz  carries  the  top  layer  of  sediment 
off  the  filter  bed,  so  that  very  little  water- 
approximately  2  to  3  per  cent,  of  the  amount 
flltered — is    required    for   washing.     As   the 


turned  on  for  washing  and  enables  the  oper- 
ator to  set  the  valve  at  the  proper  opening. 
Too  much  back  pressure  during  washing 
would  cause  a  gradual  waste  of  the  quartz 
and  would  not  be  economical  in  the  rela- 
tive percentage  of  wash  to  filtered  water. 
Only  enough  water  is  turned  back  to  liquefy 
the  bed  and  relieve  the  engine  of  any  heavy 
load.  The  engine  and  agitators  are  not 
moved  during  filtering,  and  are,  therefore, 
used  only  a  few  minutes  each  day. 

The  apparatus  is  practically  indestructible, 
as  it  is  subject  to  very  little  wear.  The 
only  vulnerable  parts  are  the  strainers  and 
the  quartz  filter  bed.  Strainers  have  been 
in  use  now  over  12  years  on  a  filter  installed 
for  this  road  at  Brazil,  Ind.,  and  strainers 
removed  from  filters  in  operation  over  six 
years,  for  purposes  of  examination,  were 
found  only  slightly  worn.  The  loss  of  the 
quartz  should  not  exceed  3  per  cent,  of  its 
volume  per  year  (ordinary  wear),  but  If 
care  is  not  exercised  in  the  matter  of  wash 
water  pressure  and  speed  of  agitators  dur- 
ing washing,  the  loss  may  be  as  high  as  10 
per  cent.  These  conditions  have  been  safe- 
guarded as  far  as  practicable  by  propor- 
tioning the  size  of  the  pipe  connections, 
openings  in  the  strainers  and  automatic  gov- 
erning of  the  engine.      . 

The  fllters  are  easily  erected  and  may  be 
moved  from  one  station  to  another  without 
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being  taken  apart.  For  large  equipments, 
exceeding  500,000  gals,  per  day,  a  battery  of 
two  or  more  smaller  sizes  is  used. 

Among  the  railroads  using  these  filters 
are  the  Chicago  &  Eastern  Illinois,  Chicago, 
Milwaukee  &  St.  Paul;  Michigan  Central, 
Illinois  Central,  Southern  Pacific,  Reading 
Terminal  (Philadelphia)  and  the  Missouri 
Pacific. 


The    St.    Joseph    Drawbridge    of    the    Pare 
Marquette. 


The  Pere  Marquette  has  recently  completed 
and  put  in  service  a  new  drawbridge  across 
the  St.  Joseph  River  at  St.  Joseph,  Mich., 
replacing  an  older  span  which  had  become 
too  light  for  modern  locomotives.  The  lat- 
ter was  built  in  1887  by  the  Detroit  Bridge 
&  Iron  Works  and  was  231  ft.  4  in.  center 
to  center  of  end  piers,  giving  two  100-ft.  clear 
openings.  Quick  work  was  done  in  putting 
up  the  new  structure,  the  old  bridge  having 
been  withdrawn  from  service  on  Februar.v  28 
and  the  new  one  swung  into  place  on  March 
27.  It  was  necessary  to  have  the  new  bridge 
ready  for  the  passage  of  boats  when  naviga- 


tion opened,  and  the  first  large  boat  passed 
through  the  draw  on  the  evening  of  March 
28.  The  contract  for  the  bridge  was  let  De- 
cember 20,  1903. 

To  provide  for  railroad  traffic  during  the 


progress  of  the  work,  piles  were  driven  for  a 
temporary  trestle  in  the  north  opening  and 
a  temporary  draw  span,  to  permit  the  pass- 
age of  small  boats,  was  put  in  the  south  open- 
ing.    This  span  was  made  of  two  old  45-ft. 


New   Drawbridge  of  the   Pere   (Vlarquette  at  St.  Joseph,   Mich. 


Plan  and  Elevation  of  Pere    Marquette   Drawbridge  at  St.  Joseph,   Mich. 
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plate  girder  spans  riveted  together  end  to  end 
with  cover  plates,  and  vras  placed  on  a  turn- 
table center  resting  on  a  pile  pier.  It  was 
opened  and  closed  by  means  of  ropes  lead- 
ing to  winches  on  the  protection  pier.  Four 
or  five  movements  a  day  were  all  that  were 
required  during  the  three  weeks  or  so  that 
this  span  was  in  use.  The  old  bridge  hav- 
ing been  swung  around  on  the  protection 
piers  and  the  diagonals  of  the  center  panel 
taken  out  to  permit  the  passage  of  trains, 
the  steel  v.-ork  was  taken  down  and  the  new 
structure  erected  on  this  pier. 

The  new  bridge  is  231  ft.  center  to  center 
of  end  floor  beams,  17  ft.  8  in.  center  to 
center  of  trusses  and  38  ft.  center  to  center 
of  chords  at  the  middle  panel.  The  clear- 
ance is  22  ft.  6  in.  It  was  designed  for  Coo- 
per's Class  E  loading.  The  longitudinal  and 
transverse  girders  are  5  ft.  %  in.  back  to 
back  of  angles,  and  the  intermediate  floor 
beams  are  4  ft.  CVo  in.,  the  end  floor  beams 
3  ft.,  the  stringers  3  ft.  2%  in.  and  the  equal- 
izing beams  3  ft.  in  this  same  dimension. 
The  weight  of  the  new  bridge  is  300  tons, 
that  of  the  old  one  having  been  140  tons. 
The  new  bridge  is  operated  by  a  30-horse- 
power,  gasoline  engine,  which  opens  or  closes 
it  in  one  minute.  The  bridge  was  built  at 
the  Detroit  plant  of  the  American  Bridge 
Company. 

The  foregoing  information  and  photo- 
graphs were  furnished  by  Mr.  J.  Tuthill, 
Bridge  Engineer  of  the  Pere  Marquette. 


ing  steam  into  the  trough  from  a  steam  pipe 
provided  for  the  purpose.  The  water  is 
heated  in  order  to  shorten  the  time  required 
for  cleaning  the  tubes  and  to  prevent  the 
water  from  freezing  in  winter,  as  the  rattler 
is  outdoors.  The  water  is  let  out  of  the 
trough  before  the  tubes  are  removed.  It 
took  about  8  hours  to  clean  125  tubes  using 
the  old-style  dry  rattler,  but  with  the  above 
design  125  flues'  are  thoroughly  cleaned  in 
21.J  hours.  Enough  heat  is  retained  in  the 
tubes  from  the  hot  water  to  dry  them  quick- 
ly after  being  taken  out  of  the  rumbler  and 
stood  on  end.  In  addition  to  saving  time, 
the  advantages  of  the  water  flue  rattler 
are:  Little  noise;  the  flues  do  not  have  to 
be  dried  out  before  rattling  as  in  a  dry 
rattler,  and  the  tubes  are  thoroughly 
cleaned. 


A  Novel   Flue-Rattler. 


The  accompanying  illustration  shows  a 
flue-rattler  used  at  the  Elizabethport  shops 
of  the  Central  Railroad  of  New  Jersey.  It 
consists  of  a  semi-circular  trough  5  ft.  in  di- 
ameter and  21  ft.  8  in.  long,  made  up.  of 
•/i8-in.  boiler  plates.  It  rests  on  a  concrete 
support,  as  shown.  In  this  trough  is  sus- 
pended the  flue  rumbler,  which  is  3  ft.  3% 
in.  in  diameter  and  is  supported  at  each  end 
by  9  in.  X  5  in.  bearings.  The  power  for 
driving  is  obtained  from  the  main  shaft  in 
the  boiler  shop  by  a  belt.  The  belt  drives  a 
36  in.  pulley,  which  is  on  the  same  shaft 
with  a  small  gear.  This  gear  meshes  with 
a  larger  gear  keyed  to  the  driving  shaft  of 
the  rumbler.  The  machine  is  operated  as 
follows:  Water  flows  into  the  trough  from 
the  pipe  shown  in  the  illustration.  When 
the  trough  is  partially  filled  the  water  is 
shut  off.    The  water  is  then  heated  by  turn- 


Locomotive  Testing   Plant  of  the   Pennsyl- 
vania at   St.   Louis.* 


Methods  Used  in  Tests. 

A  list  of  items,  comprising  the  observed 
and  calculated  results,  which  have  been  ap- 
proved by  the  Advisory  Committee  is  given 
below:  It  is  divided  into  seven  general 
headings:  (1)  Description,  Dimensions  and 
Proportions,  (2)  Constants,  (3)  Observed 
Data,  (4)  Summary  of  Average  Results — 
Boiler,  (5)  Summary  of  Average  Results- 
Engine,  (6)  Summary  of  Average  Results^ 
Locomotive,  (7)  Summarized  Statement  of 
Average  Results. 

All  of  the  items  given  under  heading 
"Summarized  Statement  of  Average  Results" 
are  contained  in  earlier  statements,  but  are 
here  grouped  together,  thus  giving  in  a  con- 
densed form  the  most  important  facts. 

DESCRIPTION,    DIMENSIONS    AND   PROPORTIONS. 

Driving  Wheels. 

1.  Number  of  pairs 

2.  Approximate  diameter,   inclies 

3.  Measured  circumference,  feet.  Right  No.   1 .  .  . 

4.  "  "  "  "         "     2... 

,j.  "  "  ' 3... 

G.  "  "  "  "  "     4... 

7.  "  "  ".       "         "5... 

8.  "  .   "  "       Left       "    1.  .  . 
n.             "                       "                   "  "  "      2... 

10.  "  "  '     3... 

11.  ■'  "  ' 4... 

12.  "  "  "  "         "'     5... 

13.  Avei-age  "  "  

Engine  Truck  Wheels. 

14.  Number   

13.  Diameter,  inches 

♦From  Bulletin  No,  3,  published  by  the  Pennsyl- 
vania Railroad  Company. 


Trailing  Wheels. 

16.  Diameter,     inches • 

Wheel  Base. 

17.  Driving  wheel  base,  in  feet 

18.  Total  wheel  base  in  feet 

19.  Gage  o£  wheels,  in  inches 

Weight  of  Engine,  Pounds. 
(With  water  at  second  gage  cock  and  noi-mal  fire.) 

20.  On  truck   

21.  On  first  drivers 

22.  On  second  drivers 

23.  On  third  drivers 

24.  On  fourth   drivers 

25.  On  fifth  drivers 

26.  On  trailers - 

27.  Total   

28.  Total  on  drivers 

Cylinders. 

29.  High   pressure,   number 

30.  Low  pressure,  number 

31.  Arrangement 

32.  Diameter,  inches,  high  pressure,  right 

33.  Diameter,  inches,  high  pressure,   left 

34.  Diameter,  inches,  low  pressure,  right 

35.  Diameter,  inches,  low  pressure,  left 

Stroke  of  Piston,  Feet. 

36.  High  pressure,  right 

37.  High  pressure,  left 

38.  Low  pressure,  right 

39.  Low   pressure,   left 

Clearance,  Per  Cent,  of  Piston  Displacement. 

40.  High  pressure,  right,  head  end 

41.  High  pressure,  right,  crank  end 

42.  High  pressure,  left,  head  end 

43.  High  pressure,  left,  crank  end - 

44.  Low  pressure,  right,  head  end 

45.  Low  pressure,  right,  crank  end 

46.  Low  pressure,  left,  head  end 

47.  Low  pressure,  left,  crank  end 

Receiver^  Cubic  Feet. 

48.  Volume,  right  side 

49.  Volume,  left  side 

Steam  Ports,  Inches. 
(For  piston  valves,  the   length  equals  the  circum- 
ference  of   inside  of    bushing,    minus   the 
sum  of   the  widths   of   bridges.) 

50.  High    pressure    admission,    right,    head    end, 

length   

51.  High    pressure    admission,    right,    head    end, 

width    

52.  High    pressure    admission,    right,    crank    end, 

length   

53.  High    pressure    admission,    right,    crank    end, 

width  

54.  High     pressure     admission,     left,     head     end, 

length   

55.  High     pressure    admission,     left,     head    end, 

width  

56.  High    pressure    admission,    left,     crank    end, 

length 

57.  High    pressure    admission,     left,    crank    end, 

width  

58.  Low    pressure    admission,    right,    head    ^nd, 

length . 

59.  Low     pressure    admission,     right,    head    end, 

width  

60.  Low    pressure    admission,    right,    crank    end, 

length   

61.  Low    pressure    admission,    right,    crank    end, 

width •  • 

62.  Low     pressure     admission,    left,     head     end, 

length   •  • 

63.  Low     pressure     admission,   left,     head     end, 

width  

64.  Low     pressure    admission,     left,     crank     end, 

length 

65.  Low     pressure     admission,     left,     crank    end, 

width  

66.  High  pressure  exhaust,  right,  length 

67.  High  pressure  exhaust,  right,  width 

68.  High  pressure  exhaust,  left,  length 

69.  High  pressure  exhaust,  left,  width 
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100. 
101. 
102. 

103. 
104. 
105. 

106. 
107. 
108. 


Low  pressure  exhaust,  right,  length. 
Low  pressure  exhaust,  right,  width. 
Low  pressure  exhaust,  left,  length. 
Low  pressure  exhaust,  left,  width.  .  . 

Piston  liodSj  Diameter,  Inches. 

High  pressure,  right 

High  pressure,  left 

Low  pressure,  right 

Low  pressure,  left 

Tail  Rods,  Diameter,  Inches. 

High  pressure,  right 

High  pressure,  left 

Low  pressure,  right 

Dow  pressure,  left 

Valves. 

Type   

Design   

Balanced  area  in  per  cent,  of  total.  . 
Type  of  link  motion 

Greatest   Valre    Travel,   Inches. 

High  pressure,  riglit 

High  pressure,  left 

Low  pressure,  right 

Low  pressure,   left 

Outside  Lap  of  Valve,  Inches. 

High  pressure,  right,  head  end 

High  pressure,  right,  crank  end 

High  pressure,  left,  head  end 

High  pressure,  left,  crank  end 

Low  pressure,  right,  head  end 

Low  pressure,  right,  crank  end 

Low  pressure,   left,  head  end 

Low  pressure,  left,  crank  end 

Inside  Lap  of  Valve,  Inches. 

High  pressure,  right,  head  end 

High  pressure,  right,  crank  end 

High  pressure,  left,  head  end 

High  pressure,  left,  crank  end 

Low  pressure,  right,  head  end 

Low  pressure,  right,  crank  end 

Low  pressure,  left,  head  end 

Low  pressure,  left,  crank  end 

Miscellaneous.  ■ 

Cylinder  lagging,  material 

Cylinder  jacket  material 


109 

110 

Ill 

112 '.'..'.'.'..'.'.. 

Boiler. 

113.  Type    

114.  Outside  diameter,  first  ring,  inches 

Tubes. 

115.  Number 

lie.  Outside  diameter,  inches 

117.  Thickness,  inches 

118.  Length  between  tube  sheets,  inches 

119.  Total  fire  area,  square  feet 

120.  Serve  tubes,  number  of  ribs 

121.  Serve  tubes,  square  inches  of  inside  surface  in 

one  inch  of   length 

122.  .■ 

128 

124 ; 

Superheater. 

125.  Number  of  tubes 

126.  Outside  diameter,  inches 

127.  Thickness,  inches 

128.  Length  of  tubes,  inches 

129 

130 

131 


Fire-box,  Inside. 

132.  Length inches. 

133.  Width inches. 

134.  Depth,   front  end inches. 

135.  Depth,  back  end inches. 

136.  Volume cubic  feet. 

137 

138 

139 

140 


Fire  Doors. 

141.  Number    

142.  Area,   square  feet 

143 

Grates. 

144.  Style    

145.  Total  area,  square  feet 

146.  Total  area,  dead  grates,  square  feet 

147.  Width  of  air  spaces,  inches 

Air  Inlets. 

148.  Through  fire-box  sides Square  feet 

149.  Through   grates Square  feet 

150.  Through  fire  doors .Square  feet 

151.  Total  air  inlets,  No.  148,  No.  149 

and   No.    150 Square  feet 

152.  Ratio  air  inlets   (No.  149)  to  grate  area  (No. 

145)    

153.  Ratio  air  inlets  (No.  151)   to  grate  area  (No. 

145)     

Heating  Surface,  Square  Feet. 

154.  Of    the    tubes,    water    side 

155.  Of  the   tubes,   fire   side 

156.  Of  the  fire-box.  fire  side 

157.  Of   the   superheater,   fire  side 

158.  Total,  based  on   inside  of  fire-box  and  Insid  • 

of  tubes 

159.  Total,  based  on  inside  of  fire-box  and  outside 

of  tubes   

Boiler  Volumes. 
(With  water  surface  at  level  of  second  gage  cock). 

160.  Water  space,  cubic  feet 

161.  Steam  space,  cubic  feet 

Exhaust  Nozzle. 

162.  Double  or  single 

163.  Dimensions  of  right  side.  Inches 

164.  Dimensions  of  left  side.  Inches 

16.").  Area  of  right  side,  square  Inches 

166.  Area  of  left  side,  square  inches 

167.  Total  area,  left  side 

Reverse  Lever. 

168.  High    pressure    cylinder,    notches    forward    of 

center  


^*^^'  ■'"cliter"*^"^^    cylinder,    notches    forward    of  observed.     From   these  data  the  volume  ot 

170 '.'.'.'..'.'..  ..'.'.'.'.'.'.'.'.'.\'.'.'.'.'.'.'.'.'. ...  .  the    clearance    space    can    be   readily    calcu- 

1-1    ii„aM„„  c„,.f,„„  /i?'*''fio^  <-         .            ,v  I'lied,  and  100  times  this  volume,  divided  by 

111.  lleatmg  surface  (No.  158)   to  grate  area  (Nu.     .,  ,  ,      .   ^         ,.     ,  

145) : the  volume  of  piston  displacement,  will  be 

172.  BMre  area  through   tubes    (No.  119)    to  grate  the    result    desired.      As   a    check,   the    clear- 
area    (No.    14.JJ .,,    ,             ,       ,    i     ,     „ 

IT.J.  Fire-box  heating  surface   (No.  156)   to  grate  auces  Will  be  calculated  from  measured  di- 

1-.1    T.u'?'^..^^"'   ■^■*.'V' "V--;  •;  "A' 'w' ••.,■■•.■■•■  mensions  and   working  drawings,   but  pref- 

li4.  lube   surface    (No.    loo)    to    fire-box   heating  .,,   ,                    j.     ,.,                .'       ,       . 

surface  (No.  156) erence  Will  be  given  to  the  results  obtained 

175.  Fire-box  volume  (No.  136)   to  grate  area  (No.  by  the  use  of  water. 

17(>.  ....''...'.'.'.'.'."."..".".'.'.".'..'.'.'.'!.'.'!."."!.'.'."!!!!!!  With  piston  valve  engines  it  will  be  nec- 

^I^ essary  to  place  the  valve  so  that  it  will  block 

(.o-NSTAxis. the  steam  port;    a  tell-tale  hole  being  pro- 

179.  For   dynamometer   horse-power    (power   devel-  vided  to  allow  the  escape  Of  air  and  to  show 

opea  when  the  sped  is  one  r.  p.  m.  and  the  4.1,       1,    ■    ^       -    .,             I            „ 

pull  Is  one  pound-^ the    height   of   the   water.     By   removing  a 

For  Indicated  horse-power    (power  developed  cylinder  cock,  and  using  a  hand  pump,  the 

at  one  r.  p.  m.  and  one  pouna  m.  e.  p.).  .        „        u     ^          .^   ■     Z,           ^   ,                ,  ,, 

ISO.  High  pressure  cylinder,  right,  head  end water  may  be  forced  in  from  below,  and  the 

181.   High  pressure  cylinder,  right,  crank  end amount  ascertained. 

152.  High  pressure  cylinder,  lett,  head  end n-^,.>,„  tvt .lo  4.     <n      mi, 

153.  High  pressure  cyliuder,  lett,  crank  end Items  Nos.  48  to  49.     The  receiver  volumes 

184.  Low  pressure  cylinder,  right,  head  end will  be  ascertained  if  practicable  in  the  same 

ISO.  Low  pressure  cylinder,  right,  crank  end ii.  i  j,     , 

186.  Low  pressure  cylinder,  leit,  head  end manner  as  the  Volume  of  clearances. 

187.  Low  pressure  cylinder,  left,  crank  end Items   Nos.   50   to    73.      The   length    of   the 

For  Piston.  Displaceintnt,  CuOie  Feet.  r.t„„™    „„j-^„i,„    „*           4.         •                ■,,         x    ,. 

188.  High  pressure  cylinder,  right,  head  end fcteam   and   exhaust  ports   given  Will   not   be 

la'J.   High  pressure  cylinder,  right,  crank  end the  actual  length,  but  will  be  such  a  dimen- 

190.  High  pressure  cylinder,  lett,  head  end „;««    t^„^     ™„i+;.^u„j    »,„    iv,           *      i        -jii, 

191.  Hi|h  pressure  cylinder!  left,  crank  end ^lon    that,    multiplied    by    the   actual    Width, 

192.  Low  pressure  cylinder,  right,  head  end will   give  the  actual  area  of  the  port.      The 

iot.  }:^:p^^tlui;%S^i^elfke^'rend'':':::::  measurements  are  given  in  this  way  to  al- 

lyj.  Low  pressure  cylinder,  left,  crank  end low   for  the   rounded   corners  usually   found 

The  numbered  blank  spaces  are  provided  in  cylinder  ports, 

so  that  information  concerning  unusual  fea-  Items  Nos.  74  to  81.    The  piston  rods  and 

tures  of  the   locomotive  under  test  may   be  tail  rods  will  be  measured  at  several  points 

inserted.    The  dimensions  and  constants  will  by  a  micrometer  caliper.  The  diameter  given 

be  given  for  each  locomotive  tested,  the  ob-  for    each    rod    will    be    the    average    of  ■  all 

served  data  and  calculated  results  for  each  measurements. 

test.    There  will  be  from  fourteen  to  twenty  -     Item   No.   84.     The   balanced  area  of  the 

tests  on  each  locomotive.  valve  will  be  the  product  of  the  dimensions 

The  method  for  obtaining  the  dimensions  to  inside  edges  of  balance  strips  or  rings; 

and  data  given  is  in  most  cases  self-evident;  the   total   area   that   of   the   entire   face    of 

but  that  these   may   be  clearly  understood,  valve. 

and  also  to  show  the  precautions  taken  to  Items  Nos.  86  to  89.     The  greatest  valve 

insure  accuracy,   the  following  are  deemed  travel    will    be    obtained    with    the    reverse 

sufficiently  important  to  require  special  men-  lever  in  full  gear  forward,  by  scribing  the 

tioa:  valve  rod  and  measuring  with  a  tram. 

DESCEiPTiON,  i)iME.\sio.\s  A.\D  PKOPORTioNS.  Items  Nos.  90  to  105.    The  outside  and  in- 

Items   Nos.    3    to   13.     The   circumference  side   laps  will  be  calculated  from  measure- 

of  the  driving  wheels  will  be  measured  with  ments  of  valve  and  valve  seat  taken  while 

a  flexible  steel  tape,  divided  in  feet,  and  hun-  hot,   and   their   relative   positions  at  center 

dredths  of  a  foot.     The  circumference  will  of  valve  travel. 

be  taken  at  the  point  where  the  driver  would  As  a  set  of  working  drawings  will  be  fur- 
rest  on  the  rail.    The  gage  of  track  being  4  ni&hed,  the  chief  purpose  of  these  measure- 
ft.  SVi  in.  and  the   width  of  the  rail  head  ments  will  be  to  check  the  drawings, 
being  214  'in.,  the  distance  between  the  cir-  item  No.  114.    The  outside  diameter  of  the 
cumferences  to  be  measured  is  4  ft.  10%  in.  first  or  smallest  ring  of  the  boiler  will  be 

Items  Nos.  20  to  28.    As  there  is  no  scale  calculated  from  the  circumference  as  meas- 

at  St.  Louis  with  sufficient  capacity  to  weigh  ured  with  a  flexible  steel  tape, 

many   of   the   locomotives   which   are  to   be  Items  Nos.  116  ana  ill.    As  the  thickness 

tested,  the  locomotive  will  be  weighed  at  the  and  outside  diameter  of  tubes  vary  consid- 

most  convenient  point  by  a  member  of  the  erably  after  they  have  been  in  service,  the 

testing  force,  although  in  some  cases  it  may  nominal    diameter    and    specified    thickness 

be  necessary  to   take  the  builders'  weights  will  be  taken, 

of  the  engine  in  working  order.  Item   No.   118.     The   length   of  tubes,   be- 

Items   Nos.    32   to   35.     The   diameters  of  tween  tube  sheets,  will  be  obtained  by  meas- 

cylinders  will  be  taken  with  an  inside  mi-  uring  the  length  over  beads  of  a  number  of 

crometer    caliper,    at   the    head   end,    crank  tubes    well    distributed    and    deducting    the 

end  and  middle  of  the  bore  of  the  cylinder,  thickness  of  tube  sheets  and  beads. 

These  three  locations   in  the   cylinder  will  Item  No.  119.    The  total  fire  area  of  tubes 

be   measured   with  the   calipers   in   a  verti  will    be    obtained   by   multiplying   the    area 

cal  position,  and  also  in  a  horizontal  posi-  of   cross   section   of   inside  of   tube   by   the 

tion;    the  diameter  given  being  an  average  number-of  tubes. 

of  the   six   measurements   obtained   in   this  Item  No.  121.    As  a  factor  in  obtaining  the 

manner.  surface  contour  of  the  Serve  tubes,  a  strip 

Items  Nos.  36  to  39.    The  locomotive  being  of  adhesive  tape  will  be  pressed  into  the  form 

set  on  one  of  its  dead  centers,  the  distance  of  the  ribs  of  the  J;ube  or  a  cast  of  the  same, 

from  some  convenient  point  on  the  guides  or  The  length  of  this  tape  in  inches  will  equal 

cylinder  to  some  point  horizontally  in  line  the  square  inches  of  surface  in  one  inch  of 

on    the    cross-head    or    piston    rod    will    be  length. 

measured.    A  similar  measurement  will  then  Items  Nos.  126  and  127.     The  dimensions 

be  taken  between  the  same  two  points  with  of  superheater  tubes  will  be  found  in  the 

the    locomotive    on    the    other    dead    center,  same   way   as   already   described   for   boiler 

The  difference  between  these  two  measure-  tubes, 

ments   in  feet  will  give  the   stroke.  Items   Nos.   132  and   133.     The  length  of 

Items  Nos.  40  to  47.  The  volume  of  clear-  the  fire-box  will  be  measured  at  the  level  of 
ance  will  be  obtained  by  placing  the  loco-  the  bottom  of  fire  door,  and  parallel  to  line 
motive  on  the  dead  center  and  filling  the  of  rail,  the  width  being  the  horizontal  dis- 
clearance  space  with  water  from  a  vesse.  tance  between  side  sheets  at  mid-length, 
holding  a  known  weight  of  water.  The  water  Items  Nos.  134  and  135.  The  depth  of  fire- 
remaining  in  the  vessel  will  be  weighed  and  box  will  be  the  measured  distance  (perpen- 
the  rate  of  leakage  from  the  clearance  space  dicular  to  the  rail)    from  grate  surface  to 
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crown   sheet  at   front   and   at  back   of  fire- 
box. 

Item  Xo.  136.  The  volume  of  flre-box  will 
be  calculated  from  dimensions  of  the  flre- 
box  above  the  surface  of  the  grates,  and 
checked  from  the  drawings. 

Item  No.  147.  The  width  of  the  air  spaces 
in  grates  will  be,  with  bar  grates,  the  ac- 
tual width  of  the  openings;  with  finger 
grates,  the  maximum  opening. 

Item  No..  149.  The  area  of  the  air  inlets 
through  the  grates  will  be  calculated  from 
drawings  known  to  correctly  show  the 
grates. 

Item  No.  150.  The  air  inlet  area  through 
fire  doors  will  be  the  area  of  dampers  or 
holes  in  fire  door,  when  dampers  are  open 
as  far  as  possible. 

Item  No.  154.  The  heating  surface  of  the 
water  side  of  the  tubes  will  be  obtained  by 
multiplying  the  circumference  of  the  out- 
side of  tube,  in  feet,  by  the  length  between 
tube  sheets,  in  feet,  and  by  the  number  of 
tubes. 

Item  No.  155.  The  heating  surface  of  the 
fire  side  of  the  tube  is  to  be  obtained  in  a 
similar  manner  to  Item  No.  154,  except  that 
the  internal   diameter  of  the  tube   will   be 
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be  used  in  all  calculations  in  these  tests. 
Items  Nos.  160  and  161.  To  obtain  the 
volume  of  water  and  steam  space  in  the 
boiler,  the  locomotive  frame  will  be  leveled, 
and  the  boiler  completely  filled  with  water. 
The  water  will  be  weighed  out,  down  to  level 
of  second  or  middle  gage  cock;  from  the 
weight  of  water  corrected  for  temperature, 
the  volume  of  steam  space  can  be  calculated. 
By  weighing  out  the  remaining  water  in 
the  same  way  the  volume  of  water  space 
will  be  found. 

CONSTANTS. 

Items  Nos.  188  to  195.  The  piston  dis- 
placement is  the  length  of  stroke  multiplied 
by  the  difference  between  the  area  of  the 
cylinder  and  the  area  of  the  piston  rod  or 
tail  rod,  as  the  case  may  be. 
(To  be  continued.) 


A   Six-Ton    Gantry   Crane. 


The  accompanying  illustrations  show  a 
6-ton  one-leg  gantry  crane  used  at  the  Eliz- 
abethport  shops  of  the  Central  Railroad  of 
New  Jersey.  The  crane  is  20  ft.  9%  in.  in 
the  clear  and  has  a  span  of  74  ft.  The  pres- 
ent travel  of  the  crane  is  112  ft.,  as  it  now 
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the   motor,    which   gives  an  even  travel   to 
both  ends.    The  three  motions,  hoist,  trolley 
travel   and   bridge   travel,   are    operated   by 
three  independent  motors.    The  hoist  motor 
is  a  7-h.-p.  240-volt  machine,  running  at  640 
r.p.m.  and  lifting  at  the  rate  of  24  ft.  p.m. 
The   load   is   carried   on   wire   rope  instead 
of  a  chain.     The  trolley  drive  motor  is  a  3- 
h.-p.  240-volt  machine,  running  at  640  r.p.m. 
The  ci-ane  travels  at  100  ft.  p.m.    The  trane 
motor  is  a  16-h.p.  240-volt  machine  and  runs 
at  750  r.p.m.     The  motors  are  the  enclosed 
type  and  are  made  especially  for  crane  ser- 
vice.    They  are  designed  so  that  they  will 
stand  a  heavy  overload  without  injury.    The 
crane  is   controlled   by   three  levers  in   the 
cab,  and  in  addition  there  is  a  foot  brake 
for  controlling  the  travel  of  the  bridge.    The 
hoist    is    fitted    with    automatic   mechanical 
and   electrical   brakes.     The  trolley   is  pro- 
tected from  the  weather  by  a  roof.     Before 
the   crane  was  installed  the  transfer   table 
was   used   for   shifting   driving   wheels   and 
other  material  for  the  machine  shop.     This- 
took  up  a  great  deal  of  time  and  practically 
monopolized   the  use   of  the   transfer  table 
and  in  consequence  the  car  shop  was  ham- 
pered   by    constant    delays   at   the    transfer 
table.     Since  this  crane  has  been  installed 
the  car   shop  has  practically  the   exclusive 
use  of  the  transfer  table,  as  this  crane  now 
handles  all  of  the  material  for  the  machine 
shops  rapidly  and  economically.     The  shop 
power  house  furnishes  the  current  for  oper- 
ating the  motors.    The  builders  of  this  crane 
are  Maris  Brothers,  Philadelphia,  to  whom 
we  are  indebted  for  the  illustrations. 


Pig   Iron   Production  for  June. 


A  Six-Ton  Gantry  Crane. 


used.  In  the  case  of  Serve  tubes  the  length 
over  the  ribs  (No.  121)  divided  by  12  is  the 
circumference  in  feet. 

Item  No.  156.  The  heating  surface  of 
the  Mre-oox  is  the'  area  calculated  from 
measurements  of  the  flre-box  sheets,  above 
the  level  of  the  grates,  less  the  total  fire 
area  of  the  tubes  (No.  119),  the  area  of  fire 
doors  (No.  142),  and  the  area  of  air  inlets 
through  sides  of  flre-box  (No.  148). 

Item  No.  157.  In  the  heating  surface  of 
superheater  will  be  included  any  headers, 
etc.,  which  may  form  a  part  of  the  true 
superheating  surface. 

Items  Nos.  158  and  159.  The  heating  sur- 
face of  the  superheater,  for  a  locomotive  so 
equipped,  is  included  in  these  items;  using 
the  fire  sides  of  tubes  and  headers.  The 
heating  surface,  based  on  the  fire  side,  will 


only  serves  the  machine  shops,  but  it  is  in- 
tended to  extend  its  travel  so  as  to  make  it 
serve  the  blacksmith  shop  also.  This  will 
add  144  ft.  of  track,  thus  making  it  avail- 
able for  use  over  an  area  of  74  ft.  x  256  ft. 
The  end  of  the  crane  farthest  from  the  shop 
wall  and  adjoining  the  transfer  table  pit 
rests  on  two  legs  having  a  spread  of  16  ft. 
The  other  end  of  the  crane  is  carried  on 
brackets  secured  to  the  shop  wall.  The 
trolley  runs  on  a  track  which  is  se- 
cured to  the  lower  flanges  of  the  girders. 
The  two  girders  are  stiffened  by  latticing 
and  the  saddle  as  shown.  The  truck  wheels 
are  chilled  iron  and  are  fitted  with  bronze 
bushings.  The  bridge  motor  is  placed  on  the 
long  leg  next  to  the  cab.  This  is  geared  to 
the  vertical  shafting,  so  as  to  bring  an  equal 
distribution  of  the  gearing  on  each  side  of 


The  Iron  Age  in  its  report  for  the  month 
of  June  shows  that  the  pig  iron  production 
during  this  month  was  only  1,292,030  tons,, 
as  compared  with  1,533,350  tons  in  May, 
1,555,267  tons  in  April,  and  1,447,065  tons  in 
March.  The  total  decrease  over  May  was- 
about  240,000  tons,  of  which  184,000  tons 
was  due  to  the  steel  companies  and  57,000' 
tons  to  the  merchant  furnaces.  On  July  1 
the  number  of  stacks  in  blast  was  188,  as 
against  213  on  June  1.  The  weekly  capacity 
on  July  1  was  only  272,301  tons,  compared 
with  336,197  tons  on  June  1,  368,244  tons  on 
May  1,  and  337,357  tons  on  April  1.  The 
iargest  falling  off  in  production  was  in  tbe 
Mahoning,  Shenango  and  Schuylkill  valleys 
and  in  the  Wheeling,  Central  and  Northern, 
and  Pittsburg  districts.  Returns  from  the 
various  plants  of  the  United  States  Steel 
Corporation  show  a  total  production  of  788,- 
822  tons  during  June,  as  compared  with  927,- 
534  tons  in  May,  974,006  tons  in  April,  913,- 
412  tons  in  March,  756,230  tons  in  February, 
and  502,994  tons  in  January.  Merchant 
stocks,  which  were  declining  steadily  dur- 
ing the  first  quarter  of  the  year,  continue  to 
Rho\v-  the  gains  which  were  first  noticeable 
in  the  last  monthly  report.  The  total  num- 
ber of  merchant  stocks  on  hand  on  July  1 
was  620,844  tons,  as  against  545,892  tons  on 
June  1,  and  576,402  tons  on  January  1.  The 
greater  part  of  this  accumulation  during  the 
month  of  June  was  in  the  Central  Western 
and  Northwestern  districts. 


The  summer  time-table  of  the  Siberian 
railroad  shows  a  regular  passenger  service 
only  as  far  east  as  Irkutsk  (3,386  miles  from 
Moscow,  from  which  the  express  trains 
start).  So  far  there  are  four  express  trains 
weekly  and  one  daily  passenger  train.  East 
of  Lake  Baikal  the  road  is  devoted  to  mili- 
tary traffic.  Between  St.  Petersburg  and 
Moscow  a  sleeping  car  was  to  run  once  daily 
(the  line  has  a  very  heavy  passenger  traffic, 
but  mostly  by  day  trains)  till  June  29,  then 
three  times  a  week  till  August  12;  then  daily 
again. 


Ji'iA-  29,  iyo4. 
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MISLEADING    STATISTICS. 

Probably  no  one  will  question  the  statement 
that  the  purpose  which  Congress  intended  to 
serve  in  authorizing  the  collection,  compila- 
tion and  publication  of  railroad  statistics  by 
the  Intersate  Commerce  Commission  was  the 
enlightenment  of  the  people  and  their  legis- 
lative representatives  concerning  the  nature, 
conditions  and  methods  of  the  great  railroad 
industry.  This  being  the  case,  it  is  worth 
while  to  consider  what  effect  upon  the  public 
comprehension  of  railroad  problems  is  likely 
to  result  from  the  widespread  dissemina- 
tion of  the  official  synopsis  of  the 
forthcoming  report  of  its  statistician  which 
has  just  been  issued  by  the  Interstate  Com- 
merce Commission.  This  abstract  issued 
"for  the  press"  contains  about  all  that  the 
average  citizen  will  ever  see  of  the  work  of 
the  statistician.  It  goes  to  nearly  every 
newspaper  in  the  country  and  is  liberally 
accorded  space  in  the  columns  of  the  daily 
and  weekly  nress.  When,  six  or  seven  months 
later,  the  annual  report  for  the  fiscal  year 
which  ended  with  June  30,  1903.  of  which  the 
document  under  discussion  is  an  abstract,  is 
published,  the  edition  will  consist  of  but  a 
few  thousand  copies,  and  most  of  these  will 
speedily  be  hidden  on  library  shelves.  The 
publication  of  the  formal  volume  will  receive 
no  attention  in  the  press,  for  its  news  value 
will  have  been  forestalled  by  the  abstract 
just  issued.  It  is  important,  therefore,  that 
the  abstract  should  fairly  epitomize  the  data 
which  will  finally  appear;  but  on  certain  mat- 
ters of  great  importance  it  fails  to  do  so. 
The  capitalization  of  railroad  property 
should  be  an  aggregate  easily  ascertained, 
since  all  that  is  necessary  in  order  to  de- 
termine it  with  accuracy  is  to  add  the  capi- 
talization of  the  separate  corporations  and  to 
deduct  from  the  sum  the  total  par  value  of 
railroad  shares  and  bonds  owned  by  railroad 
corporations  and  thus  duplicated  in  the  first 
result.  The  facts  necessary  for  this  simple 
calculation  will  appear  in  the  final  report, 
but  the  present  synopsis  states  the  capitaliza- 
tion as  $12,599,990,258  in  the  aggregate,  and 
as  averaging  $63,186  per  mile  of  line.  The 
press  synopsis  does  not  show  the  amount  of 
securities  held  by  railroad  companies,  and 
consequently  constituting  a  part  of  their  as- 
sets. But  even  if  these  holdings  were  not  in- 
creased between  June  30,  1902,  and  the  same 
date  of  last  year,  the  real  capitalization  on 
the  latter  date  was  less  by  $2,208,518,793,  or 
17.53  per  cent.,  than  the  amount  shown,  and 
the  actual  average  capitalization  per  mile  of 
line  was  $52,109  instead  of  $63,186.  When 
public  opinion  regards  railroad  capitalization 
as  excessive,  as  it  is  prone  to  do;  when  a 
widely  prevalent  prejudice  conceives  that 
this  supposed  over-capitalization  is  the  cause 
of  extortionate  rates  that  are  alleged  to  exist, 
and  when  not  a  few  of  those  citizens  who 
have  been  misled  honestly  believe  that  the 
aggregate  par  value  of  railroad  securities  has 
been  increased  with  the  deliberate  purpose  of 
defrauding  the  shipping  and  traveling  public 
and  deceiving  legislative  bodies,  the  promul- 
gation by  a  Federal  statistical  agency  of  fig- 


ures which  exaggerate  the  capitalization  of 
the  American  railroad  system  by  over  seven- 
'.een  per  cent,  is  quite  unfortunate. 

This,  however,  is  far  from  being  the 
sole  instance  of  the  presentation  of  data, 
or  the  omission  of  qualifying  and  sig- 
nificant facts,  in  such  a  way  as  to  give 
10  the  synopsis  the  appearance  of  hav- 
ing been  prepared  without  proper  re- 
.gard  to  fairness.  The  taxes  exacted  from 
the  railroads  by  the  various  State  and  munic- 
ipal governmets  within  whose  jurisdiction 
their  property  is  found,  constitute  an  impor- 
tant and  steadily  increasing  expenditure.  In 
1901  this  item  was  $50,944,372,  and  in  1902  it 
was  6.91  per  cent,  more,  or  $54,465,437.  The 
increase  from  1902  to  1903  was  substantially 
the  same,  or  6.21  per  cent.,  to  a  total  of  $57,- 
849,569;  yet  the  item  of  taxes,  which  is  thus 
equal  to  one-third  of  the  income  received  by 
the  holders  of  railroad  shares,  does  not  ap- 
pear in  the  synopsis  as  a  separate  deduction 
from  gross  receipts,  but  is  obscurely  intro- 
duced as  an  element  in  the  item  of  so-called 
"deductions  from  net  increase,"  which  also 
includes  interest  on  funded  debt  and  current 
liabilities,  payments  to  lessors,  and  the  cost  of 
uermanent  improvements.  In  1902  no  less 
than  15.20  per  cent,  of  the  dividends  paid  on 
the  capital  stock  of  American  railroad  cor- 
porations was  paid  to  other  railroads  which 
were  the  owners  of  the  dividend-paying' 
shares,  and  thus  furnished  the  payees  with 
resources  from  which  to  meet  their  own 
payments  of  Interest  and  dividends.  The 
dividends  paid  during  1902  on  all  railroad 
shares  aggregated  $185,391,655,  but  as  $28,- 
176,275  of  this  amount  went  to  railroad  cor- 
porations themselves,  it  is  apparent  that  pri- 
vate investors  received  but  $157,215,380,  and 
that  the  latter  amount  is  all  that  the  rail- 
roads of  the  country,  considered  as  a-  system, 
actually  paid  to  their  shareholders.  The 
present  synopsis  repeats  the  higher  figure 
and  gives  the  corresponding  amount  for  the 
year  1903,  which  was  $197,148,576.  It  af- 
fords no  reliable  clue  to  the  deduction  neces- 
sary in  order  to  arrive  at  the  real  payment 
to  private  investors  for  this  purpose,  but  it 
is  doubtful  if  this  sum  exceeded  $160,000,000. 

It  is  a  thankless  task  to  point  out  the 
deficiencies  of  an  official  report,  and  there 
can  be  little  pleasure  in  noting  the  failure  of 
any  American  public  officer  to  realize  the 
obligation  of  impartiality  which  goes  with 
high  public  position.  Yet  it  cannot  be 
wholly  useless  to  expose  the  misleading  char- 
acter of  such  a  widely  distributed  and  gener- 
ally quoted  document  as  that  under  discus- 
sion, and  it  should  not  be  regarded  as  pre- 
sumptuous to  suggest  to  the  statistician  the 
desirability  of  including  in  it  some  of  the 
facts  which  make  the  railroad  side  appear 
in  a  more  favorable  light,  as  well  as  all  of 
those  which  are  useful  to  the  partisan  "advo- 
cate of  the  small  shipper." 


THE  TRAIN  STAFF. 


A  correspondent  asks  us  to  describe  the 
merits  of  the  electric  train  staff  and  tell  him 
what  he  can  save,  or  what  improvement  he 
can  make,  by  using  it.  He  says,  among 
other  things: 

Wherein  is  the  electric  train  staff  superior  to 
the  controllixl  manual  block  system?  Or  to 
automatic  block  signals?  The  several  accounts 
which  have  been  printed  in  your  paper  describ- 
ing the  train  staff  have  represented  that  the 
officers  of  the  railroads  where  it  is  in  use  found 
great  satisfaction  in  the  improvement;  yet  they 


give  very  few  particulars  concerning  its  actual 
operation,  and  .  .  .  one  is  left  with  the 
inipiession  that  there  must  be  some  feature  of 
the  subject  which  lias  not  been  fully  dealt  with. 
Is  the  field  for  this  device,  as  limited  as  would 
appear  ftwm  the  very  brief  list  of  American 
railroads  using  it? 

'Ihe  train  staff  is  designed  and  used  for 
single  track,  and  should  be  first  compared', 
not  with  the  controlled  manual  or  with  the 
automatic,  or  even  with  the  telegraph  block 
system,  but  with  the  "American  despatching 
system" — time-table  rules  for  regular  trains, 
when  on  time,  and  despatchers'  orders  for 
trains  behind  time  and  for  exti'as.  For  either 
the  automatic  or  the  manual,  controlled  or 
uncontrolled,  is  prima  facie  in  the  same 
class  with  the  electric  train  staff,  and  an  in- 
telligent comparison  of  these  involves  a  close 
study  of  details;  while  in  practice  the  staff 
(like  the  block  system)  has  been  used  chiefly 
or  wholly  to  cure  the  difficulties  which  are 
experienced  with  the  American  despatching 
system.  In  this  system  there  are  two  prin- 
cipal faults — the  danger  of  making  a  mis- 
take in  sending,  receiving,  delivering  or  ex- 
ecuting orders,  causing  a  collision;  and  the 
constant  delays  involved  in  writing,  tele- 
graphing, repeating  and  delivering  written 
orders. 

The  electric  train  staff  has  a  good  reputa- 
tion for  curing  both  of  these  faults.  The 
difference,  in  convenience  or  celerity,  be- 
tween the  usual  system  and  the  staff  may 
be  roughly  compared  to  that  between  the 
telegraph  and  the  telephone.  In  telegraph- 
ing from  New  York  to  Boston  or  Philadel- 
phia one  may  send  a  single  message  and 
get  its  answer  in  from  10  minutes  to  an 
hour  or  more.  By  the  telephone  a  message 
may  be  started  in  five  minutes  or  less,  and 
the  answer  received  at  once;  and  from  two 
to  a  dozen  messages  and  their  answers  may 
follow  within  half  that  number  of  minutes. 
On  the  Cincinnati,  New  Orleans  &  Texas 
Pacific,  at  the  Cincinnati  end,  where  yard 
engines  and  other  irregular  trains  are  nu- 
merous, a  half  minute  often  serves  to  de- 
spatch an  extra  train  on  single  track. 
The  engineman  draws  up  to  the  cabin 
and  tells  the  staff  operator  his  wish 
to  go;  and  if  the  staff  is  not  locked  in 
the  pillar  (the  fact  that  it  is  not  locked  indi- 
cates that  the  block  is  clear),  the  operator 
takes  it  out  at  once,  uses  it  to  clear  the 
signal,  hands  it  to  the  man  on  the  train  and 
the  train  proceeds.  This  Cincinnati  instal- 
lation, now  of  several  years'  standing,  is  in 
a  situation  to  test  any  instrumentality  for 
single-track  working,  as  each  single-track 
block-section  lies  between  two  double-track 
sections.  The  staff  must  survive  on  its 
merits;  no  blame  for  delays  can  be  shifted 
to  adjoining  block-sections.* 

The  only  definite  statements  that  we  have 
concerning  the  saving  in  time  effected  by  the 
use  of  the  staff  are  those  from  the  Reading 
and  the  Atchison,  published  in  the  Railroad 

*The  electric  ti-ain  sta£f  sections  on  the  C,  N. 
O.  &  T.  P.  are  as  follows  :  Cincinnati  to  Ludlow, 
across  the  Ohio  River,  about  1  mile  ;  then  double 
track  through  Ludlow  yard  :  then  another  staff 
section  4.5  miles  to  Kenton  Heights  ;  then  2  miles 
of  double  track  to  Eilanger ;  then  a  staff  block 
section  4  miles  long  to  Dixon.  The  operators  com- 
municate with  each  other  by  telephones,  and  each- 
one  keeps  posted  so  as  to  give  precedence  to  the 
most  Important  trains.  These  operators  under- 
stand the  Dower  of  the  engines  and  the  grades 
of  the  lines,  so  that  they  carry  out  the  scheme 
very  successfully,  and  they  rarely  have  to  'all 
on  the  desnatcher  for  an  order  to  .move  a  train. 
In  the  normal  movement  of  trains  the  desDat.her 
has  no  control  whatever  on  this  13-mile  suilion. 
For  all  ordinary  trains  the  staff  Is  dellvi'rod  by 
means  of  a  rubber  hoop,  which  Is  prncticablt'  up  to 
a  speed  of  3.")  miles  an  hour:  while  the  faster 
trains  have  engines  equipped  with  catchers 


i86 


THE     RAILROAD     GAZETTE. 


Vol.   XXXVII.,   No.   7. 


Gazette  Dec.  6,  1901,  and  Dec.  19,  1902. 
Neither  of  these  will  be  found  very  satis- 
factorj^  as  a  guide  for  calculating  the  proba- 
ble saving  at  any  other  place.  The  Reading 
increased  the  capacity  of  a  tunnel  section 
30  per  cent.,  but  we  have  no  precise  account 
of  the  procedure  formerly  employed.  The 
Atchison  made  a  large  saving  with  freight 
trains  (one  hour  in  23  miles),  but  the  time 
consumed  in  giving  train  orders  had  for- 
merly been  excessive,  because  three  and  four 
enginemen  had  to  be  dealt  with  on  each 
train,  the  grade  of  the  line  being  so  steep  as 
to  require  helpers  to  that  extent.  But,  what- 
ever the  percentage  of  time  saved,  it  is  cer- 
tain that  the  electric  train  staff  saves  all 
that  can  be  saved;  for  the  second  train  de- 
siring to  use  a  section  can  always,  at  either 
end,  and  whether  following  or  going  in  the 
opposite  direction,  get  the  right  to  the  sec- 
tion the  instant  that  the  first  one  relin- 
quishes it.  No  one  has  measured  his  aggre- 
gate saving;  neither  do  we  measure  the  sav- 
ings accomplished  by  the  telephone;  yet 
everybody  who  uses  a  telephone  saves  time 
and  brain-wear  in  such  a  marked  degree 
that  the  change  from  old  conditions  forces 
itself  on  the  mind  almost  every  day. 

For  celerity,  therefore,  nothing  can  beat 
the  electri:  train  staff;  not  even  automatic 
block  signals  (tf  depended  upon  by  opposing 
trains,  which  they  are  not)  would  be  more 
than  half  a  minute  quicker.  When  it  comes 
to  safety,  everybody  admits  that  the  staff  is 
to  be  classed  as  a  block  signal  and  that  block 
signals  are  far  ahead  of  the  system  that  de- 
pends on  the  time-table,  the  time-interval, 
the  time-piece,  the  despatcher,  the  operator, 
and  the  united  action  of  the  cofiductor's  and 
the  engineman's  memories.  The  question  is 
not  between  the  "despatching  system"  and 
the  staff,  but  between  block  signals  and  the 
staff;  and  this,  as  we  have  said,  is  too  intri- 
cate a  question  to  be  settled  in  a  paragraph, 
or  a  column.  The  train-staff  principle,  as 
exemplified  in  the  old-fashioned  English 
staff,  without  the  electric  improvement,  is 
sui  generis;  nothing  can  fully  take  its  place. 
It  is  a  starting  signal;  having  performed  its 
function  as  such  the  starting-signalman  is 
deprived  of  his  power,  and  that  power  can 
be  restored  only  by  the  voluntary  action  of 
the  engineman  for  whom  it  was  exercised. 
The  electric  staff  preserves  all  the  merits  of 
the  old  staff,  besides  adding  its  own  im- 
provement, which  virtually  makes  a  single 
staff  available  at  either  of  two  plasea, 
miles  apart,  at  the  same  moment.  The  only 
ground,  we  suppose,  on  which  any  one  would 
think  of  questioning  the  entire  accuracy  of 
this  assertion  would  be  the  possibility  of 
imperfection  in  the  machine.  But.  as  care- 
ful signal  engineers,  who  speak  from  inti- 
mate experience,  have  declared  the  electrical 
apparatus  of  the  staff  machine  to  be  simpler 
and  far  more  certain  in  operation  than  the 
electrical  apparatus  used  in  block  signaling. 
It  would  seem  to  be  reasonable  to  conclude 
that  the  staff  apparatus  is  a  reliable  device; 
as  simple  and  reliable,  say,  as  the  Morse 
telegraph,  or  the  electric  bells  used  la 
manual  signaling. 

Controlled  manual  block  signals  have  not 
been  much  used  on  single  track  lines.  The 
apparatus,  if  not  as  simple  as  that  of  the 
staff,  certainly  can  be  made  so.  The  advan- 
tage possessed  by  the  staff  is  its  unique  prin- 
ciple, already  referred  to.  The  advantage  of 
controlled  manual  apparatus  like  the  Sykes, 


is  that  the  signalman  does  not  have  to  get 
in  touch  with  each  engine  as  it  passes.  As 
coftnpared  with  the  simple  manual  or  tele- 
graph block  system  the  staff  and  the  con- 
trolled manual  alike  have  the  advantage  of 
an  electrical  machine,  simple  and  reliable, 
to   control   a   fallible   human   machine. 

Both  the  staff  and  the  controlled  manual 
are  theoretically  superior  to  automatic  sig- 
nals in  having  an  attendant  at  each  end  of 
each  block  section,  to  watch  for  erroneous 
action,  to  hunt  for  defects  when  defects  are 
indicated,  and  to  co-operate  in  making  each 
proceed-signal  an  assurance  to  the  engine- 
man  that  "all-clear"  is  given  to  him  from 
both  ends  of  the  block  section.  That  they 
are  practically  as  well  as  theoretically  su- 
perior, from  a  mechanical  standpoint,  is  indi- 
cated by  the  fact  that  where  automatic  sig- 
nals are  used  on  single-track  all  the  other 
safeguards  against  butting  collisions  are 
continued  in  forceC  the  same  as  under  the 
old  regime,  thus  making  of  the  automatic 
signals  only  an  adjunct. 

Besides  celerity  and  safety  there  is  the 
question  of  economy.  If  we  take  the  posi- 
tion of  the  Railway  Signal  Association  Com- 
mittee (whose  report  was  adopted)  and  de- 
cide that  automatic  signals  are  not  suit- 
able for  single  track;  and  if  the  despatching 
system  is  condemned  by  its  slowness  or  its 
dangers,  the  question  of  economy  lies  be- 
tween the  controlled  manual  and  the  staff 
on  one  side  and  the  telegraph  block  system 
on  the  other;  and  this  resolves  itself 
into  the  question  ■  whether  the  saving 
in  time  and  the  additional  security 
against  errors,  as  compared  with  the  tele- 
graph block  system,  are  worth  what  it  costs 
to  put  in  and  maintain  the  electrical  appa- 
ratus. (The  cost  of  apparatus  to  deliver 
staffs  to  fast-moving  trains  can  be  treated 
as  a  part  of  this.)  As  compared  with  the 
American  despatching  system,  the  saving  in 
time  is  considerable,  as  has  been  shown. 
This  saving  has  a  definite  money  value  un- 
less the  trains  are  so  infrequent,  slow  and 
unimportant  that  delays  are  tolerable.  As 
compared  with  the  telegraph  block  system, 
the  saving  by  the  use  of  the  staff  should  be 
much  less,  as  each  blook  signalman  can 
learn  the  situation  at  the  other  end  of  the 
block  section  very  quickly.  To  estimate  for 
our  correspondent  how  much  it  is  worth  to 
avoid  errors  we  should  have  to  have  his 
collision  record  for  a  series  of  years  and 
know  the  cost  of  collisions.  If  he  is  the  su- 
perintendent, the  value  of  his  peace  of  mind 
would  also  have  to  be  taken  into  account. 
Judging  by  the  situation  as  it  appears  to  us 
at  present,  we  conclude  that  the  staff  appa- 
ratus costs  so  much  that  most  of  those  super- 
intendents who  need  it  believe  it  their  duty 
to  get  along  without  it  a  while  longer.  If 
their  present  system  causes  them  anxiety — 
why  that  is  what  they  are  hired  for! 


Saint  Nazaire  by  the  mercantile  marine  law 
of  1893,  are  realizing  very  poor  results  in 
spite  of  the  high  navigation  premiums,  and 
he  attributes  this  in  part  to  the  extremely 
low  freight  rates,  and  in  part  to  the  high 
price  which  had  to  be  paid  for  Vessels  pur- 
chased or  ordered  to  be  built.  The  French 
bounty  system  seems  to  have  failed  entirely, 
so  far  as  may  be  judged  by  the  fact  that  the 
sailing  ship  companies,  after  ten  years  under 
the  bounty  law,  are  now  in  bad  shape  and 
are  disposing  of  their  vessels  at  extremely 
low  prices.  In  1903  the  tonnage  built  at  the 
yards  at  Nantes,  Chantenay  and  Raze  aggre- 
gated 15,675  tons  gross,  as  against  56,237 
tons  in  1902  and  78,201  tons  in  1901.  In  fact, 
the  vice-consul,  in  concluding  his  report, 
says:  "The  artificial  system  of  bounties,  by 
means  of  which  ship  building  and  shipping 
traffic  would,  it  was  hoped,  receive  a  mighty 
impetus,  has,  up  to  the  present,  had  a  most 
unfavorable  effect."  A  bill  was  passed 
in  France  a  year  or  so  ago  providing  a  pay- 
ment for  each  day's  active  service  of  a 
French  steamer  built  abroad,  the  benefit  to 
be  confined  to  modern  ships.  In  commenting 
on  the  provision  early  in  1902,  John  White's 
Annual  Shipping  Review,  published  in 'Lon- 
don, expressed  the  belief  that  it  would  en- 
able French  owners  to  buy  Brit.ish  ships  and 
reap  a  bounty  which,  with  the  cheaper  first 
cost  of  the  vessel,  would  probably  pay  them 
better  than  the  larger  bounty,  for  a  French 
built  ship  costing  more.  The  continuous  de- 
pression in  the  ship  building  and  ship  own- 
ing trade,  however,  which  has  become  very 
marked  in  recent  years,  affords  a  good  fore- 
cast of  the  results  which  could  be  expected 
in  this  country  if  a  promiscuous  ship  subsidy 
law  were  passed.  The  first  result  of  such 
a  law  would,  of  course  be  over-production 
of  vessels  to  earn  the  subsidy.  These  new 
competitors  in  a  traflSc  already  too  well  pro- 
vided for,  would  have  the  inevitable  effect  of 
forcing  down  rates  and  with  the  prevailing 
high  cost  of  American  construction  and  high 
wages,  it  is  easy  to  see  that  they  would  from 
the  very  first  be  placed  in  a  position  where 
they  would  have  to  depend  on  their  bounties 
alone,  not  simply  for  profit,  but  for  the  very 
means  of  existence.  The  way  this  has  worked 
out  in  France,  where  neither  cost  of  building 
nor  wages  are  as  high  as  in  this  country, 
should  afford  a  valuable  object  lesson. 


The  German  Vice-Consul,  at  Nantes,  re- 
ports a  very  unsatisfactory  condition  of  the 
shipping  and  ship  building  industries  in 
France,  a  matter  which  is  of  particular  inter- 
est at  this  time  because  of  the  recent  agita- 
tion for  some  kind  of  a  bounty  system  for 
American  shipping,  to  be  constructed  on  a 
basis  not  unlike  that  which  has  been  in  ex- 
istence in  France  since  1893.  The  consul 
says  that  the  sailing  ship  companies  which 
were   called    into    existence    at    Nantes    and 


June    Accidents. 


The  condensed  record  of  the  principal  train 
accidents  which  occurred  in  the  United 
States  in  the  month  of  June,  printed  in  an- 
other column,  contains  accounts  of  24  col- 
lisions, 20  derailments  and  3  other  acci- 
dents. Those  which  were  most  serious,  or 
which  are  of  special  interest  by  reason  of 
their  causes  or  attending  circumstances,  oc- 
curred as  follows: 

K.  1^ 

2d,    Pprrv,    Iowa     1  7 

M,    Mastin,    Kan 1  19 

20th,  Campton,    N.    II 1  « 

25th,   TuttlPtown,    Cal 2  •:! 

2r)th,  Dplaware.    Oliio    2  2 

27th,  Doxter,    Ohio    1  11 

27th,  Buffalo,   X.   Y 2  11 

The  circumstances  of  these  seven  iiccidents 
require  little  comment  in  this  place,  other 
than  that  which,  from  the  record,  is  obvious 
to  every  reader.  Campton  and  Delaware  are 
of  interest  as  Illustrating  two  very  differ- 
ent kinds  of  trains.  In  the  Campton  case 
one  passenger  was  killed  and  six  injured  by 
lumber  which  was  pushed  into  a  passenger 
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car,  the  train  being  a  mixed  on^,  freight  and 
passenger.  Running  lumber  next  to  passen- 
gers involves  an  obvious  element  of  risk 
and  it  must  be  said  that  only  the  expected 
happened,  the  accident  having  been  in  other 
respects  commonplace.  At  Delaware,  on  the 
other  hand,  the  train  was  running  at  high 
speed  and  carried  a  large  number  of  passen- 
gers, but  all  the  cars  in  the  train  were  of  the 
latest  and  strongest  construction,  and  they 
were  of  unilorm  design;  no  passengers  were 
killed  and  only  two  seriously  injured. 

The  number  of  electric-car  accidents  in 
June  was  22;  persons  killed,  13;  injured, 
138.  Of  the  13  fatal  injuries,  ten  occurred 
in  two  collisions,  one  at  Wells  Corners,  near 
Norwalk,  Ohio,  on  the  2d,  and  the  other  near 
Lima,  in  the  same  state,  on  the  23d.  At 
Wells  Corners,  an  eastbound  "limited"  pas- 
senger car  of  the  Lake  Shore  Electric  road 
met  a  westbound  "package  freight"  car  at 
full  speed  and  six  passengers  in  the  smok- 
ing compartment,  at  the  forward  end  of  the 
passenger  car,  were  instantly  killed.  It  ap- 
pears that  the  package  car  was  behind  time 
and  that  it  had  been  ordered  to  meet  the 
passenger  car  at  Berlin  Heights,  a  short 
distance  east  of  the  usual  meeting  point; 
and  that  this  order  was  overlooked.  At  Lima, 
a  light  car,  running  between  the  city  and 
McBeth  Park,  was  entering  a  side  track  when 
It  was  struck  by  a  heavy  interurban  car, 
which  it  v/as  to  meet  at  that  point;  and  the 
injuries,  fatal  and  non-fatal,  counted  up  to 
more  than  twenty.  The  simple  explanation 
of  this  collision  is  that  the  men  on  the  inter- 
urban car  thought  that  the  other  car  had 
cleared  the  main  line,  but  miscalculated.  The 
Lima  case  emphasizes  the  danger  of  run- 
ning heavy  and  strong  cars  on  the  same 
line  with  light  cars,  and  in  both  cases  a  ' 
salient  feature  is  that  the  passengers  were 
in  the  most  dangerous  part  of  the  "train." 
Discussion  of  the  relative  safety  of  different 
parts  of  a  train  or  of  a  car  may  be  unbusi- 
nesslike, and  even  unscientific,  but  there  is 
no  use  in  blinking  the  fast  that  the  safety 
of  passengers  in  a  standard  railroad  train  is 
to  an  appreciable  degree  dependent  on  the 
presence  of  one,  two  or  more  vehicles  in  the 
train  ahead  of  the  foremost  passenger  car. 
If  the  chances  of  being  killed  are  to  be 
compared,  as  between  steam  cars  and  elec- 
tric, this  condition  must  be  taken  into  con- 
sideration. Formerly  the  rule  to  have  a 
baggage  car  at  the  head  of  every  passenger 
train  (next  behind  the  tender)  was  main- 
tained with  considerable  strictness.  Lat- 
terly it  appears  to  be  dropped  out  of  mind, 
or  to  be  definitely  ignored,  as  in  the  case  of 
one  prominent  trunk  line,  which  regularly 
hauls  many  of  its  passenger  trains  ninety 
miles  tail-end-first.  This  rule  has  lately  been 
modified  on  the  State  railroads  of  Austria 
and  Hungary  by  exempting  from  its  require- 
ment all  trains  running  less  than  29  miles 
an  hour.  In  this  country  we  seem  to  mod- 
ify it  according  to  what  convenience  may 
make  desirable.  Was  the  rule  ever  a  rea- 
sonable one?  Is  it  reasonable  now?  If 
reasonable  now,  what  interest  has  the  pub- 
lic in  securing  its  adoption — or.  rather,  the 
adoption  of  the  principle — on  electric  rail- 
roads? If  the  public  has  an  interest,  how 
ought  it  to  be  expressed? 


The  purchase  by  the  New  Haven  road 
through  its  interurban  sub-company,  the  Con- 
solidated Railways  Company  of  Connecticut, 
of  the  New  London  Street  Railway  Com- 
pany, the  Norwich  Street  Railway  Company 
and  the  Montville  Street  Railway  Company, 
is  in  rapid  continuation  of  the  recent  ag- 
gressive policy  of  controlling  interurban 
competition  through  ownershin.  These  three 
new  properties  form  a  conrected  route  on 
the  west  bank  of  the  Thames  River,  from  New 


London  to  Norwich,  10%  miles  north,  with 
short  branches,  paralleling  directly  the  Cen- 
tral Vermont  and  indirectly  the  branch  of 
the  New  Haven  road  on  the  east  side  of  the 
river,  which  runs  north  through  Norwich 
and  Putnam  to  Worcester.  The  elec- 
tric lines,  however,  only  aggregate  about  34 
mill's  at  present,  part  of  which  is  in  New 
London  and  Norwich.  In  view  of  the  recent 
extensions  of  electric  roads  in  the  western 
part  of  the  State,  particularly  in  the  vicinity 
of  New  Haven,  Hartford,  Bridgeport  and 
Waterbury,  it  is  rather  singular  that  this 
little  system,  centering  in  New  London  and 
Norwich,  constitutes  at  present  the  only  elec- 
tric mileage  in  the  southeastern  part  of  the 
State,  including  New  London  County  and  a 
greater  part  of  Middlesex  County,  which  ad- 
joins it  on  the  west  and  extends  to  a  point 
on  the  shore  of  the  Sound  between  Clinton 
and  Madison.  With  the  New  London  and 
Norwich  lines  as  a  strategic  base,  the  New 
York,  New  Haven  &  Hartford  is  evidently 
in  a  position  where  it  can  prevent  further 
encroachment  on  its  territory  along  the  sound 
east  of  New  Haven.  Extension  of  the  New 
Haven  system  of  electric  lines  east  has  at 
present  only  gone  as  far  as  Branford,  nine 
miles  from  New  Haven,  out  of  the  50-mile 
stretch  to  New  London,  and  with  this  con- 
trol of  the  key  systems  at  each  end,  the 
steam  road  would  seem  to  be  in  safe  pos- 
session of  this  suburban  territory,  which  has 
been  a  constantly  increasing  source  of  short 
haul  traffic  within  the  last  few  years,  par- 
ticularly in  the  summer  months.  The  im- 
portant feature  about  the  New  London  and 
Norwich  purchase  is  that  the  steam  road  has 
taken  over  these  potential  competitors  while 
they  were  yet  in  their  infancy,  and  has  se- 
cured its  commanding  position  at  small  cost, 
instead  of  waiting  until  it  should  become 
necessary  to  deal  with  a  fully  organized  and 
highly  valued  interurban  system. 


The  Italian  Government  has  until  July  1, 
1905,  to  make  new  contracts  with  the  three 
great  operating  companies  to  which  the  State 
railroads  were  leased  in  1885,  to  find  new 
lessees,  or  to  provide  an  organization  for 
working  them  directly  by  the  State.  Both 
the  State  and  the  lessee  companies  gave  no- 
tice that  they  would  not  renew  the  contracts 
on  the  old  terms.  The  government  announced 
to  Parliament  that  it  would  prefer  not  to 
undertake  the  operation  of  its  roads  directly 
by  the  State;  but  as  this  may  be  necessary 
in  case  it  is  unable  to  lease  on  satisfactory 
terms,  it  has  brought  in  a  bill  providing  for 
an  organization  to  work  such  lines  as  it  may 
not  lease.  This  organization  is  designed  to 
keep,  so  far  as  possible,  the  railroad  man- 
agement out  of  politics,  cabinet  changes  be- 
ing frequent  in  Italy.  There  is  to  be  an 
Executive  Council  and  a  General  Manager, 
who  together  will  have  the  powers  exercised 
by  the  Minister  of  Public  Works  in  most 
State  railroad  administrations;  but  supervi- 
sion and  inspection  of  the  operation  will  be 
exercised  by  the  Ministry  of  Public  Works 
and  of  the  finances  and  the  accounts  by  the 
Minister  of  the  Treasury.  No  elective  offi- 
cers may  be  paid  officers  of  the  railroad  ad- 
ministration. Employees  will  be  taken  over 
provisionally  from  the  present  operating 
companies  and  secured  the  rights  to  pen- 
sions, salaries,  etc.,  which  they  have  acquired 
in  such  companies.  All  employees  will  be 
regarded  as  public  officers,  and  as  such  sub- 
ject to  the  provision  of  the  criminal  code, 
which  declares  that  officials  who  leave  their 
duties  in  con.seqnence  of  an  agreement  of 
three  or  more  of  their  number  are  liable  to  a 
fine  of  $100  to  $600  and  summary  removal, 
and  to  loss  of  acquired  rights  to  pensions.  A 
snerial  tribunal  is  established  to  heai-  and 
pass  judgment  on  claims  and  comnlaints  of 


employees,  and  in  this  tribunal  the  employees 
have  a  representative.  The  report  accom- 
panying the  bill  says  that  the  aim  is  to  make 
the  railroad  management  as  independent  as 
possible,  preserving  to  Parliament  its  power 
of  supervision,  the  audit  to  the  Court  of 
Accounts  and  the  inspection  to  the  govern- 
ment. 


NEW  PUBLICATIONS. 


Universal    Directory    of    Railway    Officials. 
1904.    Compiled  from  official  sources  un- 
der the  direction  of  S.  Richardson  Blund- 
stone,  Editor  of  the  Railway  Engineer. 
The      Directory     Publishing     Company, 
Ltd.,  3  Ludgate  Circus  Buildings,  E.  C. 
London.     Subscription  price,  Ti^s.  After 
publication,  10s.    Sole  representative  for 
the   United   States,   E.   A.    Simmons,   83 
Fulton  street.  New  York. 
The  tenth  issue  of  this  extremely  valua- 
ble reference  book  is  now  at  hand,  contain- 
ing, as  in  previous  years,  a  carefully  revised 
directory  01  railroads  all  over  the  world,  in- 
cluding also  practically  all  electric  lines  in 
the    United    Kingdom.      The    railroads    are 
classified  by  countries  and  after  the  name  of 
each  road  there  is  a  statement  of  its  mile- 
age   and    of    the    number     of     locomotives, 
coaches    and    freight    cars    it    owns.      Then 
follows   a   full    directory   of    the    important 
officers  and  their  addresses.     These  officers 
are  also  listed  alphabetically  in  the  back  of 
the  book,  with  a  reference  to  the  railroads 
which    they   serve   and   the   page    on   which 
their  names  may  be  found.    This  publication 
is  quite  indispensable,  not  only  for  the  ad- 
dresses which  it  contains,  but  for  the  handy 
information  about  the  physical   characteris- 
tics of  railroads  in  remote  parts  of  the  world, 
of  which  the  official  documents  are  not  read- 
ily accessible. 


TRADE   CATALOGUES. 


The  July  Bulletin  of  The  Buda  Foundry  d 
Manufacturing  Co.,  Chicago,  is  devoted  to 
Buda  cars  and  wheels.  Illustrations  and  de- 
scriptions of  hand  and  push  cars  are  given 
and  a  sectional  view,  with  information,  of  the 
Buda  steel  wheel.  The  latter  was  tested  by 
the  University  of  Illinois  in  competition  with 
another  wheel  and  the  results  are  given  in 
the  Bulletin.  The  Buda  wheel  was  12  lbs. 
heavier  and  required  a  load  or  6,500  lbs.  to 
cause  permanent  set,  against  4,000  for  the 
other.  For  relative  stiffness,  with  the  Buda 
as  unity,  the  other  was  only  one-seventh; 
that  is,  the  load  on  the  former  was  seven 
times  that  on  the  latter  for  equal  amounts  of 
compression.  The  Buda  also  showed  supe- 
riority in  the  test  for  axle  thrust.  The  re- 
port is  summarized  in  the  statement:  "The 
Buda  wheel  is  of  the  best  form,  considering 
strength,  stiffness,  side  strength  and  general 
effectiveness." 


A  revised  issue  of  the  handbook  (General 
Catalogue  D)  of  the  Trussed  Concrete  Steel 
Company,  Detroit,  Mich.,  is  being  sent  out. 
This  company  controls  the  Kahn  system  for 
reinforced  concrete.  This  handbook  of  78 
pages  contains  a  complete  description  of  the 
Kahn  system  and  of  numerous  tests  that 
have  been  made  to  determine  the  qualities  of 
structures  made  in  accordance  therewith. 
Some  of  these  tests  have  been  described  in 
the  Railroad  Gazette.  The  book  also  con- 
tains useful  data  relative  to  reinforced  con- 
crete designs,  including  tables  of  sizes  and 
reinforcement  for  square  panels,  according 
to  the  Kahn  system;  also  the  method  of 
calculation  and  tables  for  parabolic  arches 
fixed  at  the  springing  and  continuous  over 
the  crown.    There  are  numerous  engravings 
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and  tables,  and  near  the  back  a  set  of  speci-  est    colleciiou    of    railroad    mileage    in    the 

ficatious  for  reinforced  concrete.  country. 

The  following  statement  of  mileage  owned 

The   Westtnghouse  Electric  d-  Mfg.   Com-  f""^  operated  under  lease  for  the  period  be- 

pany,    Pittsburg.   Pa.,   sends   us   a   pamphlet  tween  the  acquisition  of  the  original  Missouri 

r„            »,      ,  ,,    ,.,,     ,  .       ,,,     ,  ,^  ■      .,     .,,  Paciftc    in    ISib   and   the    beginning   of   the 

bearing  the  title    Macnine  lool  Drive.      All  ,         .    ,     ,.               .        .      ,„„^ 

nsers  of  machine   tools   will  no  doubt  find  ff^""'^  P^"°'i  "^  ^^xpansion  in  1896,   shows 

this  of  interest,  as  it  describes  in  detail  the  ^'^e  remarkable  giowth  ot  the  system:     • 

different  methods  of  electric  drives  for  ma-  ^-^,^„.                            ^}^ll     aud'oppratld.    Total. 

chine    tools,    including    alternating,    direct     i.s,(j -jw.)  '  VAi  42G 

current  and  three-wire  balanced  voltage  sys-     ^^^^ rj^**  ^'jl  ^  *|^ 

terns.     The  book   is  handsomely   illustrated  \iii,-/. ............ .    i.sbs            4.oi;4            51877 

throughout,    showing   the   different   applica-     i««i ?--?^  tv«'?  rqt^ 

tioiis  or  motor  drives  to  machine  tools.     It     isss 4,o.j7  936  4,993 

also  contains  some  very  intresting  compar-     I'^'-'O Vf-T"^,  I-T  f'}?? 

,        ,      ^  .,  ,  ..  1,.  1S:IJ 4,o44  1(1  o,4io 

isoRs,  both  financial  and  operative,  between.     1^94 4,332  1,U46  5,378 

motor-driven  and  belt-driven  tools.  I'^'Jo 4,340  984  5,324 

.      The  increase  in  mileage  during  1881  and 

The  Westinghouse  Companies-  Publishing  ^f^^^'f  ^^^f'^  ^V^\^''''fl  °'\^"^"  °l 

Department   has  just    issued   an    illustrated  he  bt.  Louis,  Iron  Mountain  &  Southern  and 

folder   which   gives   a    brief   history   of   the  '^^     he  leasing  on  a  basis  ot  net  earnings, 

constituent    companies    controlled     by     the  ot  the  Missouri,  Kansas  &  Texas,  the  Texas 

^Vestinghouse     interests.    It    is    illustrated  ^^   ^f  ^^^^    f '^  }}'l  International    &    Grea. 

throughout  with  half-tones,  which  show  the  ^"""^^tlT  J"" ^.f.     T        ^  J^^'^^f  'f "" 

products  of  the  various  companies.     There  ^°^,f  ^4,  the  Wabash  was  held  under  lease 

1  ,^K  ,.   „f   ,.j„„.^    „!,-„„    „,=  +1,^  to  the  Iron  Mountain,  so  that  the  total  mile- 

are   also    a    number   ot    views   given   or   the  .      ,,  ,       /,  ,     ,      ^  x, 

„.     ^.      ,  „  .     ,         i,i-4.       .1     c*  age  actually   under  the   control  ot  the  Mis- 

Westmghouse     Companies      exhibit    at     St.  ^     .  „     ./  ..    ■,     ,      ^  ^^aaa        1 

...  sonn  Pacific  aggregated  about  10,000  miles. 

Many  of  the  holdings  of  the  company  were 

poor  and  unproductive  lines  and  the  consoli- 

The  Growth  of  the  Missouri   Pacific.  dation   depended   for    its   financial    stability 
on   the    earning  power   of  the   parent   com- 

The  Missouri  Pacific,  strongly  intrenched  pany  and  one  or  two  of  the  subsidiary  roads 
■within  its  territorial  limits  of  traffic  and  which  were  in  a  prosperous  condition.  There 
aggressive  in  opening  up  and  holding  old 
and  new  competitive  territory,  is  the  key- 
stone of  the  Gould  railroad  interests,  and 
about  it  as  a  foundation  has  been  built  up 
a  great  system  of  closely  allied  railroads 
reaching  from  the  Atlantic  to  the  Rocky 
Mountains  and  controlling,  almost  single- 
handed,  the  large,  undeveloped  region  to  the 
south  and  west  of  the  Mississippi.  Jay  Gould 
bought  it,  as  he  said,  "to  play  with,"  but  he 
and  his  associates  gave  it  the  start  from 
which  the  younger  generations  of  the  GouUl 
family  have  made  of  it  a  model  railroad  of 
its  kind. 

There  have  been  two  distinct  periods  in 
the  growth  of  the  Missouri  Pacific.  The 
original  company,  which  built  the  line  be- 
tween St.  Louis  and  Kansas  City,  was  in- 
corporated in  1849,  and,  with  aid  of  §tate 
land  grants,  the  road  was  opened  through 
to  Kansas  City  in  1865.  It  was  5  ft.  6  in. 
gage  and  ran  through  what  was  then  a  com- 
paratively undeveloped  country,  in  which 
what  little  traffic  that  originated  was  han- 
dled largely  by  the  Missouri  river  packets. 
The  road  was  changed  to  standard  gage  in 
1871  and  in  1872  was  leased  to  the  Atlantic 
&  Pacific,  which  assumed  all  its  numerous 
liabilities  and  guaranteed  dividends  on  seven 
millions  of  the  lessor's  stocks.  The  Atlan- 
tic &  Pacific  carried  its  burden  for  three 
years,  but  in  1875  it  defaulted  its  guaran- 
tee and  the  road  was  turned  over  to  receiv- 
ers for  operation.  Jay  Gould,  after  his  man- 
ipulation in  Erie  and  the  panic  of  1873,  was 
looking  for  some  new  plaything.  His  rival, 
William  H.  Vanderbilt,  had  worsted  him  in 
the  battle  for  control  of  Erie  and  so  he 
turned  from  the  East,  where  he  had  failed, 
and  sought  out  the  obscure  and  unimportant 
Pacific  Railroad  of  Missouri.  The  receivers 
of  that  road  were  only  too  glad  to  sell  and 
Gould  was  willing  to  buy.  For  four  mil- 
lions he  acquired  a  run-down  railroad,  295 
miles  long,  and  after  he  had  putin  one  of 
his  famous  "coordinate  board  of  directors" 
he  began  to  enjoy  his  new  toy.  He  turned 
his  energies,  not  to  manipulating  the  stock 
on  Wall  Street,  as  he  had  done  in  Erie,  for 
he  and  his  associates  owned  all  the  stock 
among  themselve."?  and  there  was  no  one  to 
"squeeze."  but  instead  began  to  build  up  a 
system  that  in  a  few  years  became  the  larg- 
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IVIissouri   Pacific  System  in   1878. 

was  little  or  no  unity  in  the  organization 
beyond  the  duplication  of  directors  and  the 
looseness  of  the  whole  structure  was  fatal  to 
any  chance  of  building  up  a  permanent  and 
lasting  system.  Despite  the  efforts  of  the 
Missouri  Pacific  to  hold  the  lines  that  had 
bten  acquired  and  to  protect  its  position  by 
heavy  outlays  for  new  construction,  one  by 
one  the  leased  lines  were  turned  over 
lO  receivers  or  reorganized  as  indepen- 
dent companies.  First  the  lease  of  the 
Wabash  and  then  the  M.,  K.  &  T.  with 
the  I.  &  G.  N.  leases  were  abrogated  for 
non-payment  of  rental  during  the  years  1884 
to  1888.  During  that  time,  however,  many 
of  the  smaller  branch  lines  were  absorbed 
by  a  transfer  of  stock  or  securities  and  much 
iiew  construction  was  completed,  so  that  be- 
fore the  great  industrial  depression  of  1892 
and  1893  overtook  the  country  the  Missouri 
Pacific  was  in  a  position  to  weather  the 
storm.  As  it  was,  dividends  which  had  been 
paid  regularly  on  a  liberal  scale  were  sus- 
pended in  1892  and  all  of  the  depleted  in- 
come of  the  company  wns  devoted  to  pay- 
ment of  interest  on  the  floating  and  bonded 
debt.  The  very  looseness  of  its  organiza- 
tion saved  the  newly  created  Missouri  Pa- 
cific from  entire  dissolution  and  bankruptcy. 
The  early  history  of  the  Missouri  Pacific 
is  interesting  because  it  was  the  forerunner 
of  the  great  railroad  systems  which  have 
been  built  up  within  the  last  10  or  15  years 
and  which  dominate  the  railroad  situation 
to-day.  It  controlled  the  greater  part  of  its 
mileage  by  leases,  which  implied  no  last- 
ing obligation  on  its  part,  and  which,  on 
the  contrary,  gave  little  opportunity  to  weld 
the  constituent  companies  into  one  strong 
organization  under  one  management.  Moderii 


methods  of  consolidation  are  more  intricate 
in  their  workings  and  more  far  reaching 
ill  their  returns.  Twenty  years  ago,  when 
anti-trust  legislation  was  almost  unknown, 
the  formation  of  such  combinations  as  the 
first  Missouri  Pacific  system  was  much  sim- 
pler than  at  present,  and  much  less  safe- 
guarded. Many  of  the  failures  and  faults  of 
that  first  "railroad  trust,"  if  it  may  be  so 
called,  have  been  avoided  in  bringing  about 
the  consolidations  of  such  systems  as  the 
Pennsylvania,  the  Rock  Island,  the  Southern 
and  the  Vanderbilt  lines. 

In  1892,  when  Jay  Gould  died,  his  son, 
George  J.  Gould,  succeeded  him  in  the  man- 
agement of  the  large  railroad  interests 
which  he  had  acquired.  Of  the  four  roads 
in  which  his  father  had  been  a  large  stock- 
holder, George  J.  Gould  was  made  president 
of  three — the  Missouri  Pacific,  the  Interna- 
tional &  Great  Northern  and  the  Texas  & 
Pacific.  The  Wabash  holdings  were  not  ma- 
terially increased  and  Gould  simply  retained 
his  position  as  director. 

The  son's  conception  of  the  responsibilities 
that  were  imposed  by  the  trust  which  had 
come  into  his  hands  was  very  different  from 
his  father's  conception  before  him.  The  father 
had  earned  a  hard  reputation  as  a  ruthless 
pirate  of  finance  and  wrecker  of  railroads. 
How  well  the  younger  Gould  has  earned  the 
far  more  enviable  reputation  of  a  railroad 
builder  is  shown  by  the  fact  that  to-day 
the  system  which  bears  his  name  is  ranked 
among  the  six  great  railroad  systems  of 
the  country,  controlling,  as  it  does,  some 
16,300  miies  of  road,  capitalized  at  more 
than  $67  5,000,000,  and  the  backbone  of  the 
Gould  System  is  the  Missouri  Pacific,  which 
operates  under  one  management  6,107  miles 
of  track  in  nine  States.  In  its  treasury  are 
the  large  holdings  of  stocks  and  bonds  which 
insure  control  by  the  Gould  interests  of 
the  other  roads  which  go  to  make  up  the 
system.  Any  study  of  this  group  of  linea 
must  begin  and  end  with  Missouri  Pacific. 

The  development  of  the  Missouri  Pacific 
since  the  depression  of  1892  and  1893  has 
been  characterized  by  a  conservative  and 
farsighted  policy  of  betterments  and  rational 
expansion  with  a  view  always  of  holding 
such  competitive  territory  as  had  been 
opened  and  anticipating  the  needs  of  the 
undeveloped  portions  of  the  Southwest  by 
new  construction  designed  to  ultimately  form 
important  links  in  the  existing  system  of 
main  lines  and  branches.  The  aim  has  been 
to  bring  about  operating  conditions  which 
would  reduce  expenses  as  much  as  possible 
and  to  make  new  business  by  extending 
branch  and  connecting  lines  through  those 
parts  of  the  contributory  territory  of  the 
system  which  are  undergoing  a  rapid  devel- 
opment. In  this  the  management  has  been 
ably  assisted  by  the  efficient  efforts  of  the 
operating  officials  under  it.  The  improve- 
ments made  in  grades,  alinement,  structures, 
rolling  stock  and  motive  power,  each  in 
themselves  on  a  liberal  scale,  have  combined 
to  bring  about  such  economical  operation 
as  to  put  the  road  on  a  dividend-paying 
basis  and  to  provide  funds  out  of  income 
to  carry  on  the  betterment  work  and  to 
pay  for  much  of  the  new  construction.  It 
is  the  purpose  of  this  series  of  articles  to 
review  the  work  which  has  been  and  is  being 
done  and  the  results  which  have  been  ac- 
complished by  the  management  during  the 
last  ten  years. 

In  order  to  explain  the  reasons  for  im- 
provements on  some  of  the  old  lines  and  the 
construction  of  new  lines,  all  of  which  are  a 
part  of  a  definite  plan  for  enlarging  the  traf- 
fic possibilities  of  the  system,  it  is  necessary 
to  briefly  touch  upon  the  relation  of  the 
various  lines  which  go  to  make  up  the  Mis- 
souri  Pacific   System,  to  each  other  and  to 


July  29,  1904. 


THE     RAILROAD     GAZETTE. 


the    traffic-    centers    in    the    territory    which 
they  serve. 

The  main  line  oI  the  Missouri  Pacific 
Is  an  east  and  west  trunk  line  from 
St.  Jjouis  through  Missouri  and  Kansas  to 
Pueblo,  Colo.  Kansas  City,  Omaha  and  St. 
Joseph,  the  three  centers  of  the  Missouri 
River  Valley,  are  all  closely  connected  and 
through  Southwestern  Missouri,  Kansas  and 
Eastern  Nebraska  there  is  a  network  of 
branch  lines,  all  of  which  contribute  busi- 
ness for  the  main  line.  From  St.  Louis 
south,  the  Iron  Mountain  forms  the  other 
leg  of  a  right-angled  triangle  through  Ar- 
kansas to  Texarkana,  with  numerous 
branches  covering  the  territory  between  the 
main  line  and  the  Mississippi  and  continuing 
on  down  into  Louisiana.  If  the  system 
began  and  ended  here  its  importance  would 
be  small  in  comparison  with  others  in  the 
same  field.  With  its  connections  and  allied 
lines  all  under  61ose  and  friendly  control, 
however,  it  dominates  the  Southwest  and 
holds  a  firm  grip  on  the  region  lying  between' 
Kansas  City  and  Ogden.     The  Denver  &  Rio 
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Missouri    Pacific    System    in    1884. 

Grande  and  the  Rio  Grande  Western  con- 
trol practically  the  entire  western  half  of 
Colorado  and  the  southern  and  eastern  part 
of  Utah,  giving  a  direct  line  from  Salt  Lake 
and  Denver  to  the  western  terminus 
of  the  Missouri  Pacific  at  Pueblo.  In 
the  south  the  Texas  &  Pacific  and  the 
International  &  Great  Northern  reach 
out  across  Texas  to  the  two  important 
gateways  of  Mexico,  El  Paso  and  Laredo, 
and  give  entrance  to  the  Gulf  ports  of  Gal- 
veston and  New  Orleans.  In  addition  to 
these  the  St.  Louis  Southwestern  is  in  friend- 
ly hands  and  the  Wabash,  with  its  possi- 
bilities as  an  Atlantic  and  Mississippi  trunk 
line,  gives  an  outlet  to  the  east  from  St. 
Louis  and  Kansas  City. 

The  direction  of  traffic  on  the  lines  operat- 
ed by  the  Missouri  Pacific  was,  until  a  few 
years  ago,  east  and  west  to  and  from  St. 
Louis  and  north  and  south  from  the  same 
point  to  and  from  Arkansas  and  Texas.  The 
first  steps  in  the  improvement  of  the  system 
were,  naturally,  to  improve  the  condition 
of  the  track,  roadbed  and  structures  on  the 
main  lines  to  the  west  and  south  and  put 
them  in  phape  for  heavier  and  faster  trains. 
Between  1893  and  1897  all  of  the  available 
income  was  expended  in  reballasting,  laying 
new  rail  and  replacing  old  bridges  with 
modern  steel  structures  and  it  was  not  until 
1898   that   heavy  expenditures   were  begun 


for  the  real  work  of  improving  grades  and 
alinement  on  the  old  lines  and  building  new 
cut-offs  and  low-grade  lines  to  overcome  the 
worst  difficulties.  The  generally  improveil 
physical  condition  of  the  system  and  the  re- 
sultant economies  in  operation,  together  with 
the  heavy  increase  in  the  business  of  the 
road  following  the  depression  of  a  few  years 
before,  provided  income  enough  to  carry  on 
the  proposed  plan  of  betterments  out  of  earn- 
ings. A  careful  arid  comprehensive  scheme 
of  improvements  covering  the  whole  system 
was  laid  out  with  a  view  of  deriving  the 
greatest  benefits  in  operation  in  the  least 
time  with  the  smallest  amount  of  interfer- 
ence to  traffic.  The  plans  made  in  1897  and 
1898  have  since  been  carried  out  with  some 
few  changes  and  additions  and  the  results 
in  operation,  as  will  be  shown  later,  have 
already  more  than  repaid  the  expenditures 
made. 

(To  be  continued.) 


Train    Accidents    in    the    United    States    in 
June.^ 


be,  1st,  Cumberland  Valley,  Scotland,  Pa., 
butting  collision  between  C.  V.  freight  train 
No.  90  and  a  P.  &  R.  freight,  wrecking  both 
engines  and  14  cars.  One  engineman  was 
killed  and  six  other  trainmen  were  injured. 

funf,  2d,  Chicago,  Milwaukee  &  St.  Paul, 
Perry,  Iowa,  a  passenger  train  was  derailed 
by  running  into  a  washout  and  one  passen- 
ger was  killed  and  seven  were  injured. 

be,  3d,  7  p.  m.,  Missouri  Pacific,  Mastin, 
Kan.,  butting  collision  between  passenger 
train  No.  1  and  passenger  tfain  No.  36, 
wrecking  the  engines  and  tront  cars  of  both 
trains.  A  trespasser  was  killed  and  18  pas- 
sengers and  one  trainman  were  injured. 
The  conductor  and  engineman  of  train  No.  1 
overlooked  a  meeting  order  which  had  been 
delivered  to  them. 

*bc,  4th,  South.ern  Railway,  Harrodsburg, 
Ky.,  butting  collision  between  freight  train 
No.  62  and  the  engine  of  a  work  train,  wreck- 
ing both  engines  and  several  cars.  The  en- 
gineman of  the  freight  and  one  employee 
on  the  work-train  engine  were  killed,  and 
seven  other  employees  were  injured.  The 
wreck  took  fire  and  was  mostly  burnt  up. 
it  is  said  that  a  flagman  had  been  sent  from 
the  work  train  to  stop  the  freight. 

be,  4th,  Illinois  Central,  Horse  Branch, 
Ky.,  butting  collision  of  freight  trains,  both 
running  at  good  speed,  wrecking  both  en- 
gines and  seven  cars.  One  fireman  was  killed 
and  several  other  trainmen  were  injured. 

o,  4th,  Southern  Railway,  Limestone, 
Tenn.,  the  locomotive  of  a  passenger  train 
was  badly  damaged  by  the  breaking  of  a 
side  rod,  and  the  engineman  was  injured. 

be,  5th,  Detroit,  Mich.,  butting  collision  be- 
tween a  passenger  train  of  the  Grand  Trunk 
and  an  excursion  passenger  train  of  the  Lake 
Shore  &  Michigan  Southern;  one  fireman  and 
two  other  trainmen  were  injured,  the  fire- 
man fatally. 

dr,  5th,  Chicago,  Indianapolis  &  Louisville, 
Rossville,  Ind.,  an  excursion  train  running 
at  about  40  miles  an  hour  was  derailed  at  a 
defective  switch,  and  the  engine  and  several 
cars- ran  a  considerable  distance  on  the  sleep- 
ers. The  engine  and  baggage  car  were 
wrecked   and  the  four  passenger  cars  were 


^Accidents  in  which  injuries  are  few  or  slight 
and  the  mone.v  loss  is  apparently  small,  will  as  a 
rule  be  omitted  from  this  list.  The  official  accident 
record  published  by  the  Interstate  Commerce  Com- 
mission quarterly  is  regularly  reprinted  in  the 
Railroad  Gazette.  The  classification  of  the  acci- 
dents in  the  present  list  is  indicated  by  the  use  of 
the  following 

ABBREVIATIONS. 

rc        Rear  collisions. 

Butting  collisions. 

Miscellaneous  collisions. 

Derailments  ;  defect  of  roadway. 

Derailments  ;  defect  of   equipment. 

Derailments ;  negligence   in    operating. 

Derailments ;  unforeseen  obstruction. 

Derailments;  unexplained, 
o         Miscellaneous  accidents. 

An  asterisk  at  the  beginning  of  a  paragraph  in- 
dicates, a  wreck  wholly  or  partly  destroyed  by 
lire;  a  dagger  indicates  an  accident  causing  the 
death  of  one  or  tno're  passengers. 
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derailed,   but  all  of   the  300   passengers  es- 
caped with  slight  injuries. 

eq,  8th,  Northern  Pacific,  Park  City,  Mont., 
westbound  passenger  train  No.  3  was  de- 
railed while  running  at  full  speed  and  the 
engine  and  mail  car  were  wrecked.  The 
engineman,  fireman  and  two  express  mes- 
sengers were  injured,  and  many  passen- 
gers were  cut  by  glass,  which  they  broke  in 
trying  to  escape  from  the  cars.  It  is  said 
that  the  derailment  was  due  to  the  break- 
age of  some  part  of  the  locomotive,  the  part 
falling  to  the  ground. 

dn,  8th,  Southern  Railway,  Salisbury,  N. 
C,  northbound  passenger  train  No.  40  was 
derailed  at  a  misplaced  switch  and  the  en- 
gineman and  fireman  were  killed;  one  other 
man  was  injured. 

be,  9th,  Pere  Marquette,  Bay  City,  Mich., 
collision  between  an  empty  engine  and  some 
freight  cars,  doing  slight  damage.  The  en- 
gine, having  been  reversed  and  deserted,  im- 
mediately ran  backward  some  distance  to  a 
bridge,  the  draw  of  which  was  open,  and 
fell  into  water  30  ft.  deep. 

xc,  10th,  Western  Maryland,  Chambers- 
burg,  Pa.,  a  coal  train  broke  in  two  and  the 
rear  portion  afterward  ran  into  the  forward 
one,  wrecking  five  cars.  Two  trespassers 
riding  on  one  of  the  cars  were  killed. 

be,  11th,  Cleveland  &  Pittsburg,  East  Liv- 
erpool, Ohio,  butting  collision  between  a 
freight  train  and  a  gravel  train;  one  em- 
ployee killed,  two  injured. 

eq,  11th,  New  York,  Ontario  &  Western, 
Star  Light,  Pa.,  a  freight  train  descending  a 
steep  grade  was  derailed  by  the  breaking 
of  a  wheel,  and  15  cars  were  wrecked. 

rc,  12th,  Minneapolis,  Minn.,  collision  be- 
tween an  excursion  train  of  the  Minneapolis 
'&  St.  Louis  and  a  train  of  empty  cars  of  the 
Northern  Pacific;  two  cars  badly  damaged; 
three  passengers  injured. 

xc,  12th,  11  p.  m.,  Watson,  Ind.,  collision 
between  an  excursion  train  of  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  and  a  pas- 
senger train  of  the  Baltimore  &  Ohio  South- 
western.    Pour  passengers  were  injured. 

unx,  13th,  Chicago  &  Eastern  Illinois,  Dan- 
ville Junction,  111.,  several  cars  of  a  passen- 
ger train  were  derailed  at  a  switch  and  the 
smoking  car  was  overturned.  Eleven  pas- 
sengers were  injured. 

unf,  14th,  3  a.  m.,  Kansas  City  Southern, 
De  Ridder,  La.,  passenger  train  No.  1  was 
derailed  by  running  over  a  cow,  and  the 
engine  and  first  two  cars  were  ditched.  The 
engineman  and  fireman  were  killed. 

unx,  14th,  Tennessee  Central,  Watertown, 
Tenn.,  passenger  train  No.  4  was  derailed; 
one  man  injured. 

unx,  15th,  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis,  Indianapolis,  Ind.,  passenger  train 
No.  46  was  derailed  and  the  engine  was 
overturned.    Five  trainmen  were  injured. 

unx,  16th,  Chicago,  Burlington  &  Quincy, 
Mendota.  111.,  passenger  train  No.  13  was 
derailed  and  the  engine  was  overturned.  The 
engineman  and  fireman  were  injured. 

be,  19th,  1  a.  m.,  St.  Louis  &  San  Fran- 
cisco, Sapulpa,  I.  T.,  butting  collision  be- 
tween a  freight  train  and  an  empty  engine, 
badly  damaging  both  engines  and  a  trestle 
bridge.  One  conductor  and  one  fireman  were 
killed  and  one  other  trainman  was  injured. 

xc,  19th,  Baltimore  &  Ohio  Southwestern, 
Vineennes,  Ind.,  collision  between  passenger 
train  No.  1  and  a  freight  train;  13  passen- 
gers and  three  trainmen  injured.  It  is  said, 
that  the  collision  was  due  to  a  misplaced 
or  defective  switch. 

xc,  19th,  Shannon's  Point,  Mo.,  collision 
between  a  freight  train  of  the  St.  Louis 
Southwestern  and  a  passenger  train  of  the 
St.  Louis  &  San  Francisco  at  the  crossing 
of  the  two  roads.  The  engineman  of  tho 
freight  and  two  tramps  were  killed. 

t20th,  Boston  &  Maine,  Campion,  N.  H.,  a 
mixed  train  was  derailed  and  a  passenger 
car  and  a  car  of  lumber  were  badly  dam- 
aged, and  several  passengers  were  crusher) 
by  lumber.  One  of  these  was  killed  and 
six  were  injured.  It  is  said  that  the  de- 
railment was  due  to  the  breaking  of  some 
part  of  one  of  the  trucks  of  the  passenger 
ear. 

dn,  20th,  Philadelphia.  Baltimore  &  Wash- 
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ington,  Laurel,  Del.,  a  passenger  traiu  ran 
inio  an  open  draw  at  the  crossing  of  Laurel 
River,  and  the  engine  fell  upon  a  schooner 
in  the  river.  The  engineman  was  killed  and 
the  fireman  slightly  injured. 

xc,  22d,  3  a.  m.,  Illinois  Central,  Isley, 
Ky.,  a  passenger  train  couided  with  the  ca- 
boose of  a  freight  which  was  on  a  side  track 
but  fouled  the  main  track,  and  all  of  tho 
passenger  cars  were  damaged.  The  fireman 
■was  fatally  injured. 

unx,  22(1,  Houston  &  Texas  Central,  Aus- 
tin, Texas,  the  locomotive  of  a  freight  train 
was  derailed  and  wrecked;  the  engineman 
and  two  other  trainmen  were  injured,  the 
engineman  fatally. 

unx,  23d,  Louisville  &  Nashville,  Saxton, 
Tenn.,  a  work  train  was  derailed,  and  the 
caboose,  in  which  were  a  number  of  labor- 
ers, was  overturned;  two  of  the  men  were 
iiilled  and  seven  were  injured. 

to,  23d,  Lehigh  Valley,  Sugar  Notch,  Pa., 
The  Black  Diamond  express  train  broke  in 
two  between  the  fourth  and  fifth  cars,  and 
a  woman  who  was  at  that  moment  crossing 
from  one  car  to  another  fell  through  and 
•was  killed. 

be,  24th,  New  York,  Philadelphia  &  Nor- 
folk, Bayview,  Va.,  butting  collision  of 
freight  trains,  wrecking  both  engines  and 
several  cars.  One  engineman  was  killed  and 
three  other  trainmen  were  injured.  The 
■wreck  took  fire  and  was  mostly  burnt  up. 

unf,  24th,  Chicago,  Rock  Inland  &  Pacific, 
Grayson,  Kan.,  a  passenger  train  was  derailed 
by  running  over  some  cattle  and  the  engine 
■was  overturned.  The  engineman  and  fireman 
■were  injured. 

be,  25th,  Atchison,  Topeka  &  Santa  Fe, 
Fresno,  Cal.,  butting  collision  of  passenger 
trains,  wrecking  both  engines  and  the  for- 
ward cars  of  both  trains.  Six  passengers 
and  two  trainmen  ■were  injured. 

trc,  25th,  Sierra  Railway,  Tuttletown,  Cal., 
a  work  train  ran  into  the  rear  of  a  pre- 
ceding passenger  train,  wrecking  an  oil  car 
at  the  rear  of  the  passenger  train  and  forc- 
ing it  half  way  through  the  passenger  car 
■which  was  next.  Two  passengers  were  killed 
and  three  were  injured.  The  collision  is  said 
to  have  been  due  to  the  work  train  becoming 
uncontrollable  on  a  steep,  descending  grade. 

unx,  25th,  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis,  Delaware,  Ohio,  a  southbound  pas- 
senger train  running  at  high  speed  was 
derailed  at  a  switch,  and  the  engine,  baggage 
car  and  one  passenger  car  were  overturned 
and  ditched.  The  engineman  and  baggage- 
man were  killed  and  two  passengers  were 
injured. 

unx,  25th,  9  p.  m.,  Norfolk  &  Western, 
Myrtle,  Va.,  a  freight  train  was  derailed  and 
many  cars  were  ditched  and  ■svrecked.  Two 
tramps  were  killed  and  five  were  injured. 

•be,  27th,  4  a.  m..  Central  of  Georgia,  Fort 
Valley,  Ga.,  butting  collision  of  freight 
trains,  wrecking  14  cars  of  fruit  and  mer- 
chandise, which  took  fire  and  were  burnt  up. 

be,  27th,  Kanawha  &  Michigan,  Dexter, 
Ohio,  butting  collision  between  a  passenger 
train  and  an  empty  engine.  Three  trainmen 
and  nine  passengers  were  injured,  one  of  the 
trainmen  fatally.  The  collision  occurred  at 
the  mouth  of  a  tunnel,  and  it  is  said  that  the 
smoking  car  was  split  open  for  half  its 
length.  The  engineman  of  the  empty  engine 
forgot  about  the  passenger  train. 

txc,  27th,  Buffalo,  N.  Y.,  collision  between 
a  freight  train  of  the  New  York,  Chicago  & 
St.  Louis  and  a  train  of  the  Delaware,  Lack- 
awanna &  Western,  at  the  crossing  of  the 
two  roads.  The  Lackawanna  train  had  on 
board  several  hundred  workmen  going  to  the 
steel  works.  One  workman  was  killed  and 
12  were  injured,  one  of  them  fatally. 

xc,  27th,  Chicago,  Burlington  &  Quincy, 
Newcastle.  Wyo.,  passenger  train  No.  41  ran 
over  a  misplaced  switch  and  into  a  freight 
train  standing  on  the  side  track,  wrecking 
the  engine  and  one  freight  car.  Two  men 
•were  injured. 

unf,  28th,  Wheeling  &,  Lake  Erie,  Green- 
ough.  Ohio,  a  freight  train  was  derailed  by 
running  into  a  landslide  and  the  engineman 
jumped   off  and   was  fatally  injured. 

be,  29th.  Southern  Railway.  Culpeper,  Va., 
a  freight  train  collided  with   a  work  train. 


■which,  it  is  said,  was  not  properly  protected 
by  flag,  and  both  engines  were  wrecked.  The 
fireman  of  the  work  train  was  killed  and 
two  other  trainmen  were  injured. 

be,  29th,  Minneapolis  &  St.  Louis,  Shako- 
pee,  Minn.,  butting  collision  between  a 
freight  train  and  a  work  train,  due  to  -a 
misunderstanding  of  orders.  One  employee 
was  killed  and  six  others  were  injured. 

eq.  29th.  Norfolk  &  Western,  Glenvar,  Va., 
a   freight   train    was   derailed   by   a   broken 


the  idea  of  a  lunch  car  patterned  after  the 
quick-service  restaurants. 

An  old  parlor  car  was  taken  and  converted, 
as  shown  in  the  engraving.  A  counter  3  ft. 
9  in.  high,  16  in.  wide  and  42  ft.  21/2  in.  long, 
with  extensions  at  each  end  running  to  the 
side  wall,  was  built  in  the  car,  leaving  6 
ft.  of  space  at  each  end  and  3  ft.  5V2  in.  along 
the  side.  Shelving,  cupboards,  lockers,  etc., 
were    built    behind   the   counter   along    the 
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Floor    Plan    of    Pere    Marquette    Lunch    Car. 


wheel  and  20  cars  were  wrecked.  A  brake- 
man  was  killed. 

unx,  29th,  Kansas  City  Southern,  Joplin, 
Mo.,  a  southbound  passenger  car  was  de- 
railed and  the  baggage  car  and  smoking  car 
were  overturned.  Two  passengers  and  two 
trainmen  were  injured. 

be,  30th,  Cincinnati,  Hamilton  &  Dayton, 
Miamisburg.  Ohio,  butting  collision  of  pas- 
senger trains,  wrecking  both  engines  and 
several  cars.     Three  trainmen  were  injured. 

o,  30th,  Pennsylvania  road,  Ehrenfeld,  Pa., 
the  locomotive  of  a  freight  train  was 
wrecked  by  the  explosion  of  its  boiler;  three 
employees   killed  and   two   injured. 


Lunch  Counter  Car  of  the  Pere  Marquette. 


The  Pere  Marquette  has  a  heavy  week-end 
passenger  traffic  to  Michigan  resorts  at  this 
season  of  the  year,  the  noon  trains  out 
of  Chicago  on  Fridays  and  Saturdays  being 
quite  crowded.  Sunday  evening  the  heavy 
travel  is  in  the  opposite  direction.  The 
trains  in  this  service  have  been  carrying 
cafe  cars  giving  a  la  carte  service,  but  it 
was  quite  impossible  to  accommodate  more 
than  a  small  part  of  those  wishing  to  patron- 
ize them.  After  some  study  of  the  matter  in  an 
effort  to  make  some  provision  for  meeting 
the  wants  of  the  hungry  patrons  without 
running  several  dining  cars  in  each  train. 
General   Passenger  Agent  Moeller  hit  upon 


wall  of  the  car  similar  to  the  usual  restau- 
rant arrangement,  with  steam-heated  tea  and 
coffee  urns,  and  with  sinks,  with  hot  and 
cold  water,  under  the  counter,  and  overhead 
water  tanks  at  each  end  of  the  shelving. 
All  of  the  woodwork,  except  the  top  of  the 
counter,  which  is  walnut,  is  pine,  stained 
and  finished  to  match  the  rest  of  the  car. 
Railings  are  placed  on  each  side  of  the  car 
doors  so  that  it  can  only  be  entered  from 
adjoining  cars. 

Sixty  people  can  stand  along  the  counter, 
and  there  is  room  in  the  car  for  150  or  200 
persons.  The  service  is  in  charge  of  the 
Heusner  Baking  Company,  of  Chicago,  which 
has  a  nuinbor  of  restaurants  in  the  city. 
The  provisions  are  of  the  usual  bakery  lunch 
variety,  and  the  prices  are  moderate.  The 
car  runs  to  Hartford,  Mich.,  giving  nearly 
three  hours  and  a  naif  in  which  to  strve 
the  passengers.  It  "deadheads"  back  Fri- 
day night,  but  on  Saturday  it  remains  at 
Hartford  to  be  picked  up  by  the  Sunday 
evening  train  to  Chicago,  to  serve  the  retuin- 
iug  crowd.  The  regular  cafe  cars  are  also 
run  in  these  trains  for  the  accommodation 
of  through  passengers.  Although  the  lunch 
car  has  been  in  service  but  a  short  time,  it 
was  an  immediate  success  and  is  much  ap- 
preciated by  Pere  Marquette  patrons.  We 
are  indebted  to  Mr.  W.  E.  Wolfenden,  Gen- 
eral Western  Passenger  Agent,  for  data. 


Interior  of  Ptr^   Marquette  Lunch   Car. 
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The  Chicago  &  North  Western  has  lately 
established  the  block  system  on  certain  of 
its  lines  in  Iowa,  and  the  total  mileage  now- 
worked  by  the  space  interval  is  3,810.2.  Au 
officer  of  the  company  has  sent  us  a  map 
which  shows  the  whole  of  the  company's  lines 
and  indicates  the  different  methods  of  opera- 
tion on  different  sections  of  the  road.  The 
map  is  self-explanatory.  The  automatic  sig- 
nals are  all  on  the  lines  near  Chicago,  where 
is  to  be  found  the  heaviest  movement  of  traf- 
fic. The  length  of  lines  shown  as  worked 
by  the  telegraph  block  system  is  3,541.5 
miles,  but  on  nearly  one-half  of  this  (1,639.5 
miles)  many  of  the  offices  are  closed  during 
the  night  and  trains  are  run  by  the  time 
interval,  the  block  system  being  used  only 
during  the  daytime.  The  lines  of  which  the 
block  offices  are  closed  during  the  night 
are:  Fox  River  switch  northward  to  Will- 
iams Bay  and  westward  to  Freeport;  Madi- 
son westward  to  Lancaster  and  Galena; 
Fond  du  Lac  to  Marsh  field  and  Wassau; 
Clintonville  northeastward  to  Oconto;  Pow- 
ers northwest  to  Crystal  Falls;  Escanaba 
north  to  Ishpeniing;  Belle  Plaine  southward 


;>rA(K    INTERVAL    AND    TIME    INTERVAL    ON    THE  CIllCAUU  &  XOKTH  WE.STERN. 

Auto-  lelegraph. 

matic.                    D.  &N.  Teleg.  Teleg.  10 

,  .                          — — —     -  z— „ t>ays.  Days.  Mins. 

Division.                         I).  T.           D.  T.                  S.  T.  D.  T.  S.  T.  S   T 

Iowa   138.1          350.4                  ....  ..  592  1496 

HS'*'"^    138.1            ....                     U  ..  156.9  15b;9 

Wisconsin    124.6            53.5                  163.6  ..  ....  53 

-Madison    6.0            96.7                  21.'5.7  ..  136.6  395 

North   Wisconsin .">.5                 145.6  .  .  l'>9  6  51  1 

^'""X   City    75.9  ..  253!2  72^4 

->>"';H\'"«a a9.4  ..  211.3  115.0 

{•,.&   -^I 58.6  268.7 

Minnesota     221.2  ..  129.9  152.9 

'-••ikota 8.8  124.8  188.2 

l^eninsula    8.7                  106.2  .  .  262.5  547  1 

Asliland    4uo.8  ..  108.1  246.1 

Total : 268.7         514.6              1.387.4  8.8  1,630.7  17986.8 


Total 
Miles. 
5.J9.2 
456.9 
346.8 
5.04.5 
331.8 
401.5 
3.->5.7 
327.3 
504.0 
436.7 
8O9.6 
763.0 

5.797.0 


to  Stark;  Jewell  Junction  southward  and 
westward;  Eagle  Grove  northward  and  west- 
ward; Tracy  northward  and  westward,  and  a 
few  short  sections  elsewhere. 

Permissive  block  signaling  is  allowed  as 
between  freight  trains,  where  necessary.  On 
the    1,986.8    miles   of    less    important    lines. 
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Block  Signaling  on  the  Chicago  &   North   Western,  June,    1904. 


some  of  them  having  but  few  trains  daily, 
the  10-minute  time  interval  is  used,  and 
there  is  no  block  signaling. 

The  mileage  signaled  on  each  division  is 
shown  in  the  accompanying  table. 

LIVE    STOCK    MOVEMENT. 

The  Chicago  &  North  Western's  line  from 
Omaha  to  Chicago  has  for  many  years  beea 
one  of  the  principal  carriers  of  live  stoclc 
to  the  latter  city,  and  the  uniformly  good 
time  and  prompt  delivery  made  has  reflect- 
ed much  credit  on  the  officers  of  the  road. 
The  movement  is  always  heaviest  at  the  be- 
ginning of  the  week,  and  deliveries  at  Chi- 
cago on  Monday  average  700  cars. 

On  a  recent  occasion,  from  noon  of  Sunday 
until  noon  of  Monday,  the  number  of  stock 
trains  arriving  in  Chicago  by  this  line  was 
26,  and  of  ordinary  freight  trains  two.  Add- 
ing the  through  and  local  passenger  trains, 
the  total  arrivals  were  57.  The  number  of 
cars  of  live  stock  was  730,  and  of  other 
freight  62. 

The  main  line  from  Clinton  to  Chicago,  138 
miles,  is  equipped  with  Hall  automatic  block 
signals  (enclosed  disks).  These  signals  for 
most  of  the  way  are  set  from  6,000  to  7,000 
ft.  apart,  so  that  during  a  heavy  movement 
like  that  here  referred  to,  the  road  is  used 
continuously  for  many  hours  to  its  full  ca- 
pacity. To  make  a  graphic  exhibit  of  this 
movement  a  photograph  has  been  prepared, 
from  data  given  in  the  train  despatcher's 
sheet,  which  shows  approximately  the  rela- 
tive positions  of  36  eastbound  trains 
throughout   their   movements   from   Clinton 
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Chicago  &   North   Western    Railway — One   Day's  Train    Movements,   Clinton    to   Chicago. 
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to  Chicago.  A  reproduction  of  this  photo- 
graph is  given  herewith.  This  drawing  does 
not  represent  the  traffic  on  the  day  above 
mentioned,  and  it  does  not  represent  the 
precise  position  of  the  trains  at  all  points 
cf  their  respective  journeys,  as  the  lines  are 
in  their  true  positions  only  at  those  stations 
which  are  shown  at  the  left  of  the  drawing; 
but  the  intervals  between  each  train  and  the 
one  ahead  of  it  and  the  one  behind  it  are 
indicated  with  a  considerable  degree  of  ac- 
curacy. At  the  time  this  drawing  was  made, 
that  portion  of  the  line  between  Clinton  and 
De  Kalb  was  worked  by  manual  block  sig- 
nals. Permissive  signals  were  given  where 
necessary  to  avoid  serious  delays  to  trains, 
but  there  were  not  so  many  of  these  as  would 
appear  from  the  drawing,  for  the  reason 
that  there  were  more  block-signal  stations 
than  appear  in  the  illustration;  some  were 
omitted  in  order  to  avoid  confusing  the 
lines  in  the  drawing. 


Steel  Car  Design. 


V. 


BV  A.  STUCKI. 
Copyright,  1904,  by  .the  Author. 
Box  Cars  with  Load  Carried  by  the  Sides. 
Box  cars  with  steel  body  framing  can  be  de- 
signed so  that  the  sides  form  a  deep  truss 
strong  enough  to  carry  all  of  the  load,  leav- 
ing the  center  sills  to  transmit  only  the  end 
shocks  and  thus  to  become  a  backbone  for 


the  car.  In  the  diagrams,  Figs.  15  to  17,  the 
usual  terms  ol  truss  framing  are  shown, 
with  the  posts  and  Iraces  arranged  in  thb 
proper  way  for  a  car  of  the  dimensions 
adopted  as  standard  by  the  American  Rail- 
way Association.  The  figures  show  the  max- 
imum forces,  in  pounds,  in  all  of  the  mem- 
bers of  the  framing  and  were  obtained  by 
considering  only  those  panels  loaded,  which, 
in  each  case,  would  give  the  maximum  stresa 
for  the  panel  members.  To  cover  the  most 
severe  cases  and  to  allow  for  variations  in 
the  method  of  connecting  the  posts,  braces 
and  top  and  bottom  members,  the  maximum 
allowable  load  for  the  50ton  ear  was  takeu 
at  120,000  lbs.  instead  of  the  usual  110,000 
lbs.  and  the  weight  of  the  body  was  assumed 
as  28,000  lbs.  A  theoretical  height  of  panel 
of  100  in.  was  also  assumed.  On  the  dia- 
grams, the  heavy  lines  indicate  compression 
and  the  light  lines  indicate  tension.  A  low 
fiber  stress  should  be  chosen  to  allow  for 
vibrations  and  vertical,  oscillation.  The 
stresses  in  the  top  and  bottom  chords  of  the 
side  trusses  should  not  exceed  8,000  lbs. 

The  end  pressure  exerted  by  the  load  when 
abrupt  changes  in  the  speed  of  the  car  occur 
can  be  assumed  as  10,000  lbs.  at  the  top  of 
the  end  framing  and  20,000  lbs.  at  the  bot- 
tom, for  a  50-ton  car  and  80  per  cent,  and  60 
per  cent,  of  these  values  for  the  80,000-lb. 
and  60,000-lb.  cars,  respectively.  These  forces, 
however,  arc  usually  taken  up  by  members 
of  the  framing,  which  are  not  subjected  to 
any  great  stress,   and  for  this  reason  they 


have  not  been  considered  in  calculating  the 
stresses  shown  on   the   diagrams. 

Since  it  is  not  possible  to  introduce  diago- 
nal braces  in  the  door  opening  panels  of 
the  side  trusses,  an  unsymmetrical  load  will 
create  bending  stresses  in  the  top  and  bot- 
tom chords,  the  bending  moment  being 

door  openina,'  in  inches 
M  =  f  X  ^ ^ 

where  f  is  the  vertical  component  of  the 
forces  which  would  exist  in  the  diagonal 
brakes  if  they  were  introduced  into  the 
panel.  The  following  are  values  of  f  for  the 
three-capacity  cars. 

5.890  lbs.  for  100,000  lb.  cars  with  2  inter- 
mediate doorposts. 

5,119  lbs.  for  100,000-lb.  cars  with  1  inter- 
mediate doorpost. 

4,770  lbs.  for  80,000-lb.  cars  with  2  inter- 
mediate  doorposts. 

4,147  lbs.  for  80,000-lb.  cars  with  1  inter- 
mediate doorpost. 

3,651  lbs.  for  60,000-lb.  cars  with  2  interme- 
aiate  doorposts. 

3,175  lbs.  for  60,000-lb.  cars  with  1  interme- 
diate doorpost. 

The  bending  moments  in  the  top  and  bot- 
tom chords  are  shown  on  the  diagrams  and 
they  are  resisted  by  the  continuous  mem- 
bers, the  deepest  sections,  of  course,  doing 
most  of  the  work. 

The  posts  and  braces  in  addition  to  the 
direct  tension  and  compression  which  they 
resist  as  members  of  the  side  truss,  are  sub- 
jected to  cross-bending  stresses  induced  by 
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L  =  36  Feet. 
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FORCES  IN  STEEL  SIDE  TRUSS  OF  GONDOLA  CARS  OF 
80,000   LBS.   CAPACITY. 


L  =  44  Feet. 
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FORCES  IN  STEEL  SIDE  TRUSS  OF  GONDOLA  CARS  OF 
100,000  LBS.  CAPACITY. 


L  =  36  Feet. 


H= 3-0  3-6  4-0  4-6  5-0 

A= i 54  60  66  72  78 

B= 54  54  54  54  54 

Xi  4125  3712  3374  3093  2863 

X2  4125  3712  3374  3093  2863 

X,   211625  18562  16875  15468  14278 

X4  33OO0  29700  27000  24750  22846 

Xs  37125  83412  30374  27843  25702 

Zi   4125  3712  3374  3093  2863 

Z2   4125  3712  3374  3093-  2863 

Z3   20625  18562  16875  1.5468  14278 

Z4   3300O  29700  27000  24750  22846 

Zs   37125  33412  30374  27843  25702 

Yi   5834  5574  53.50  5169  5036 

Y2  29174  27871  26751  25846  25183 

Y3  17.502  16722  16050  15507  15108 

Y'l  5834  5574  5350  5169  5036 

Y's   35008  33445  32101  31015  30219 

Vi  4125  4125  4125  4125  4125 

V,  20025  20625  20625  20625  20625 

V3  12375  12375  12375  12375  12375 

V4  8250  8250  8250  8250  8250 

V5 24750  24750  24750  24750  24750 
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L  =  40  Feet. 
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L  =  44  Feet. 


3-6 
60 
66 

4537 

4537 
22687 
36300 
40859 

4537 

4537 
22687 
36300 
40859 

6138 
30692 
18414 

6138 
36830 

4125 
20625 
12375 

8250 
24750 


4-0 
66 
66 

4125 

4125 
20625 
33000 
37145 

4125 

4125 
20625 
33000 
37145 

5834 
29174 
17502 

5834 
35008 

4125 
20625 
12375 

8250 
24750 


4-6 
72 
66 

3780 
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the  tendency  of  any  load  In  bulk,  such  as 
grain,  to  bulge  outward  and  also  by  the  pres- 
sure of  the  load  due  to  centrifugal  force 
when  the  car  is  rounding  a  curve.  The  bend- 
ing moment  per  post  or  brace  due  to  the  first 

.     -,         W  tan  2fl  D  W       ,  ,,     ,      , 

cause  IS  M,  =  -— —  and  the  bend- 

18  X  1728 

ing  moment  due  to  centrifugal  force,  assum- 
ing centrifugal  force  equal  to  four-tenths  the 
load,  is 

H^DW 
388,800 

The  total  bending  moment  in  each  post  or 
brace  at  a  point  %  H.  from  the  floor  is 


M,  = 


V31,l0-t^ 


8,80oJ 


In  the  formulas 

H  ^  height  of  load  in  inches. 

D  =  V2  distance  between  post  in  inches. 

W  =  weight  of  lading  in  lbs.  per  cu.  ft. 

Q  =  i-;   (90  deg.  —  angle  of  repose). 

In  calculating  the  bending  moments  shown 
on  the  diagrams,  H  was  assumed  to  be  72 
inches,  W  =  60  lbs.  and  0  =  30  deg. 

Example:  Design  a  100,000-lb.  capacity 
Dox  car,  M.  C.  B.  standard  inside  dimensions, 
with  steel  framing,  one  intermediate  post 
and  diagonals  in  tension.  To  find  the  re- 
quired sections  for  the  principal  members  of 
the  side  truss. 

The  top  chord  or  plate  must  resist  a  maxi- 
mum stress  ot  19.560  lbs.  near  the  center  of 
the   car.      (See   Fig.   17.)      This   requires  at 


least  2.4  in.  of  -effeDtive  cross-sectional  area 
and  for  safety  this  might  well  be  increased. 

Ttie  bottom  chord  or  side  sill  also  carries 
19,560  lbs.  and  should  have  quite  as  much, 
if  not  more,  area  than  the  side  plate. 

The  bending  moment  in  the  top  and  bot- 
tom members  is  as  high  as  92,142  in.-lbs.  and, 
assuming  that  the  center  sills  are  12-in.,  35- 
Ibs.  channels  with  a  section  modulus  of^ 
29.9,  these  sills  will  take  care  of  the  bending 
moment  without  exceeding  a  fiber  stress  of 


92143 
29.9 


or  about  3,000  lbs.    In  order  that  the 


load  at  the  middle  of  the  car  be  transmit- 
ted from  the  sides  to  the  center  sills,  the 
deep  cross-bearers  on  each  side  of  the  cen- 


TABLE  VI. 
BENDING  MOMENTS  IN  INCH  POUNDS   IN  STAKES  AT  FLOOR    LINE. 
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26  
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1650 
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2534 
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5150 

6007 
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11732 

13197 

28  
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mi 
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9839 
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12635 

14213 
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14440 
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ter  should  be  made  very  stiff  and  strong. 
The  maximum  stress  in  the  posts  is  31,800, 
and  it  occurs  over  the  bolster.  The  bending 
moment  in  the  post  is  8986  in.-lbs.  A  3-iii. 
Z-bar.  11.4  lbs.  per  ft.  and  having  a  seetiou 
area  of  3.3ii  sq.  in.,  has  a  section  modulus 
of  2. 98.    The  compressive  stress  due  to  bend- 

8986 

-•.9S 

31800 


ing 


=;  3,020    lbs.    and    the    com- 


pression due  to  the  load  is 


.9» 


or  9,464 


lbs.  These  two  forces  combined  give  a  total 
compressive  force  of  12.484  lbs.  per  sq.  in., 
which  exceeds  the  safe  stress  somewhat,  but 
not  sufficiently  to  require  a  heavier  "section 
at  this  place,  since  the  combined  stress  will 
rarely  be  reached  in  practice. 

The  diagonal  brace  nearest  the  body  bol- 
ster requires  the  sa"me  section,  since  the  rivet 
holes  must  be  considered.  The  other  posts 
and  braces  can  be  made  much  lighter. 

Gondola  Cars  with  Sides  Carrying  the 
Load.  These  may  be  divided  into  two  classes, 
those  having  a  steel  truss  side  with  wooden 
planks  and  those  having  a  plate-girder  side. 

The  treatment  of  cars  having  steel-trussed 
sides  is  similar  to  that  for  box  cars  with 
trussed  sides.  The  center  sills  are  designed 
to  resist  end  shocks  only  and  the  entire  load 
is  considered  as  being  carried  by  the  truss 
members  of  the  side  frame.  The  diagonals 
ma}-  be  arranged  for  tension  or  compression, 
and  in  Tables  I.  to  III.  the  forces  are  given 
for  the  different  arrangements,  panel,  spac- 
ing and  depth  of  side  for  all  three-capacity 
cars.  The  side  sill  is  usually  formed  by  an 
8-in.  channel,  and  to  provide  for  this  con- 
struction the  intersection  of  the  center  lines 
of  the  posts  and  braces  has  been  taken  as 
5  in.  above  the  top  of  the  side  and  13  in. 
below  the  floor  level.  All  panels  are  ot  uni- 
form width  and  the  load  was  considered  as 
being  distributed  uniformly  over  the  length 
of  the  car.  A  load  of  110,000  lbs.  was  as- 
sumed for  the  100,000-lb.  car  and  22,000  lbs. 
as  the  weight  of  the  car  body.  For  the  80,000- 
Ib.  and  60,000-lb  cars,  82  per  cent,  and  64  per 
cent,  of  the  forces  found  for  the  100,000-lb. 
car  were  taken.  The  fiber  stress  in  none  of 
the  members  should  exceed  12. .500  lbs. 

The  calculation  of  the  strength  of  the  side 
girders  for  plate  side  frame  construction  is 
very  simple.  The  bending  moment  at  any 
section,  x  inches  from  the  end  sill  with  a 
uniformly  distributed  load  is 

To  find  the  bending  moment  at  the  center 

of  the   car   put   x  =  -^.     The   table   below 

gives  the  combined  bending  moment  in  the 
center  of  the  car  due  to  load  and  weight  of 
car  body  for  different  lengths  of  the  three- 
capacity  cars.  The  loads  were  taken  as  110,- 


M  =  ¥f- 


Fig.   18. 

000  lbs.,  88,000  lbs.  and  66,000  lbs.,  respective- 
ly, and  the  weights  of  the  bodies  as  24,000 
lbs.,  22,000  and  20,000  lbs. 

Table  IT. — Moments  in  Center  of  Car. 
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The  Deflection  of  a  plate  girder  side  be- 
tween the  center  of  the  car  and  the  end  (see 
I'ig.  18)    is 

_    p    /  b^    ,   cb- 
^'  -  EI 

and  the  deflection  measured  between  the  cen- 
ter or  the  car  and  the  bolster  is 

In  the  above  equations 

E  =  modulus  of  elasticity,  usually  25,000,- 
000. 

1  =  moment  of  inertia. 

p^load  on  one  girder  between  the  center 
and  the  end. 

a  ^  1/2  length  of  car. 

b  ^  1^   distance  between  bolsters. 

c  =  distance  between  end  sill  and  bolster. 

It  will  be  found,  usually,  that  the  section 
modulus  of  the  sides  is  so  large  that  the 
fiber  stresses  are  well  below  the  safe  work- 
ing stress.  The  following  table.  Table  V., 
shows  the  section  modulus  and  moment  of 
inertia  for  different  depths  of  side  and  re- 
inforcing angles.  In  calculating  the  values 
shown  in  the  table,  it  was  assumed  that 
equal  amounts  of  material  were  distributed 
in  the  top  and  bottom  portions,  so  as  to 
bring  the  neutral  axis  half  way  up.    In  most 


Fig.   19. 

cases  there  is  more  material  in  the  bottom 
portion,  but  the  above  method  is  justified 
because  it  simplifies  the  calculations  and  any 
additional  material  in  the  bottom  portion 
can  be  considered  as  helping  to  resist  the  end 
shocks.  To  find  the  bending  moment  in  the 
stakes  at  the  fioor  line  due  to  bulging  of 
the  load  and  centrifugal  force,  assuming 

W  =  57  lbs.  per  cu.  ft.  for  coal. 

H  =  depth  of  load,  level  with  side  of  car. 

D  =  distance  between  stakes. 

g  =  1/2    (90  deg.  —  angle  of  repose)  or  30 
deg. 

The  moment  due  to  bulging  is 
H'  D  W  tan  ^H 


Mh   = 


or  .00185  D  H^ 


6  X  1728 

The  moment  due  to  centrifugal  force  is 
M,  =  .00176  D  H' 

The  combined  moment  is,  therefore,  M  = 
.00361  D  W 

The  accompanying  table.  Table  VI.,  gives 
the  moments  calculated  by  this  formula  for 
different  values  of  H  and  D. 

If  the  stakes  themselves  or  the  cross-beams 
under  the  floor  are  not  strong  enough  to  re- 
sist these  moments,  ties  should  be  inserted 
across  the  car  near  the  tops  of  the  sides  or 
else  additional  gusset  sheets  should  be  put  in 
at  the  connections  of  the  stakes  to  the  cross- 
beams to  keep  the  car  body  in  shape. 


3,096,000     3,963,000     4,799,000 


The  Austrian  State  railroads  and  most  of 
the  private  railroads  have  agreed  to  offer 
the  laborers  in  their  employ  the  following 
reductions  in  fares:  For  those  who  have 
served  their  railroad  uninterruptedly  for 
three  years,  a  reduction  of  50  per  cent,  in 
the  third  class  fare;  for  those  five  years 
in  service,  the  rates  of  regular  employees 
for  themselves  and  a  reduction  of  50  per 
cent,  in  the  third  class  fare  for  members 
of  their  families;  for  those  who  have  served 
ten  years,  free  passes  for  themselves  and  a 
reduction  of  50  per  cent,  for  members  of 
their  families. 
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History    of    the    Railroad    in    the    German 
Protectorate    in    China.* 


It  will  be  remembered  that  the  German- 
Chinese  Treaty  of  March,  1898,  tollowed  by 
the  concession  of  June,  1899,  provided  tor 
building  a  railroad  in  the  province  of  Shau 
Tung,  'ihis  railroad  was  planned  to  ex- 
tend from  Tsing  Tow  to  Tsin  Anfow,  the 
capital  of  the  province  of  Shan  Tung.  Branch 
lines  were  also  provided  tor.  The  railroad 
system  is  to  extend  800  miles  in  the  shape 
of  an  equilateral  triangle,  which  will  sur- 
round the  mountainous  interior,  while  the 
railroad  itself  will  run  through  partly  hilly 
and  partly  flat  country,  densely  populated 
and  very  fruitful.  The  population  is  almost 
exclusively  agricultural,  which  fact  would 
point  to  an  important  passenger  and  freight 
traffic  in  the  future.  The  line  also  intersects 
several  of  the  largest  coal  fields. 

About  275  miles  of  the  railroad  are  already 
complete  and  in  operation.  The  difficulty 
of  building  it  was  largely  the  result  of  the 
inborn  conservatism  of  the  Chinese  and  their 
dislike  of  foreign  interference.  In  acquiv- 
lug  the  necessary  land  for  the  line,  the 
familiar  obstacle  of  the  graves  of  their  an- 
cestors being  disturbed  had  to  be  skillfully 
met.  After  a  great  deal  of  diplomacy  proper 
compensation  was  fixed  to  the  satisfaction 
of  the  bereaved  Chinese.  It  turned  out 
that  the  spirits  offended  by  the  coming  of 
the  foreign  railroad  had  no  more  objections 
to  raise  as  soon  as  any  material  advantage 
resulted  from  the  railroad's  presence;  and 
ancestor  worship  yielded  to  the  payment  of 
a  regular  price  per  grave.  The  recent  Boxer 
difficulties  also  constituted  a  serious  hind- 
rance to  railroad  building.  Native  workmen 
were  largely  employed,  numbering  at  one 
time  2.5,000.  The  wages  paid  varied  from 
10  to  15  cents  per  day.  Cement  had  to  be 
brought  from  Europe,  as  well  as  the  steel 
and   iron   used. 

Beginning  with  April,  1901,  successive  sec- 
tions of  the  railroad  have  been  opened  to  the 
public.  The  management  of  the  freight  and 
passenger  tralfic  seems  to  be  skillful,  and 
an  increasing  amount  of  business  being  done, 
though  the  difficulties  to  be  contended  with 
are  very  great.  For  instance,  a  system  of 
agencies  has  had  to  be  established  as  go- 
betweens  between  the  railroad  and  the  pub- 
lic. The  province  which  the  railroad  tra- 
verses is  half  as  large  as  the  kingdom 
of  Prussia,  the  size  of  its  population  twice 
as  great.  The  railroad  forms  the  only  means 
of  ready  communication  with  the  interior. 
Much  is  hoped  from  the  prospective  traffic  in 


•Condensed   from   the    Journal   of   German   Rail- 
road   Directors    for    June    1,    1904. 


petroleum,  cotton,  iron  and  rice.  Eventually 
the  road  is  to  be  connected  with  the  Chi- 
nese Railroad  System  constructed  under  Brit- 
ish auspices. 


Kaw    River    Bridge    of    the    Chicago    Great 
Western   and   the   Missouri    Pacific. 


The  new  bridge  across  the  Kaw  River  at 
Kansas  City  for  the  joint  use  of  the  Chi- 
cago Great  Western  and  the  Missouri  Pa- 
cific (Omaha  line)  was  opened  to  traffic  on 
May  24.  This  bridge  replaces  the  old  bridge 
of  these  two  companies,  which  was  wrecked 
in  the  flood  of  last  year.  The  old  structure 
was  a  combination  wood  and  iron  affair,  with 
three  spans  of  about  200  ft.  each,  resting  on 
steel  cylinder  piers.  The  entire  superstruc- 
ture was  destroyed  and  the  channel  piers 
were  overturned.     The  new  bridge  occupies 


a  site  about  100  ft.  north  of  the  old  one, 
there  being  two  reasons  for  the  change:  Pri- 
marily the  location  was  a  better  one  in  rela- 
tion to  the  yards  and  terminals  of  the  Great 
Western  on  both  sides  of  the  river,  and,  sec- 
ondly, it  avoided  tearing  out  the  abutments 
and  other  remains  of  the  substructure  of  the 
old  bridge.  The  new  structure  consists  of 
three  through  pin-connected  truss  river  spans 
200  ft.  long  center  to  center  of  end  pins,  and 
a  through  plate-girder  span  at  each  end  80 
ft.  1%  in.  long,  all  on  concrete  piers.  Piers 
1  and  6,  supporting  the  land  ends  of  the 
girder  spans,  are  steel  cylinder  piers  ou 
oiling  foundations,  with  concrete  filling.  The 
specifications  required  the  piling  to  be  driven 
to  a  depth  of  not  less  than  IS  ft.  below 
the  bottom  of  the  cylinder  and  to  be  cut 
off  16  ft.  above  the  bottom.  The  sand  in- 
side the  cylinders  was  required  to  be  ex- 
cavated so  as  to  have  a  depth  of  not  more 
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Details  of  Kaw  River  Bridge. 


stringer. 


Kaw   River    Bridge,  Chicago   Great  Western   and   Missouri   Pacific,  at   Kansas   City. 
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than  6  ft.  above  the  botto»n  of  the  cylinder 
after  the  piles  were  driven. 

In  the  original  plans  the  foundations  of 
piers  2  and  5  were  to  have  been  of  the  same 
design,  namely,  an  open  caisson  with  piles 
driven  inside,  and  filled  with  concrete.  But 
in  sinking  the  caisson  for  Xo.  2.  instead  of 
the  river  silt  which  the  soundings  had  in- 
dicated at  that  point,  an  old  stone  dyke  G  in. 
thick  was  encountered  about  15  ft.  below  the 
surface  of  the  water.  Finding  it  impossible 
to  get  througt  ihu'  with  the  dredging  appa- 
ratus on  hand,  the  caiason  was  finally  sunk 
to  position  by  putting  on  a  roof  and  employ- 
ing the  pneumatic  process.  The  roof  was 
then  removed  and  the  piles  driven  and  con- 
crete placed  according  to  specifications.  With 
pier  5.  owing  to  difiiculties  encountered  in 
sinking  the  open  caisson  and  the  shortness  of 
the  time  remaining  for  the  completion  of  the 
work,  the  contractor  concluded  to  sink  this 


New   Station    of  the   Lackawanna   at    Rose- 
ville  Avenue,   Newark. 


In  the  description  of  the  D.,  L.  &  W.  im- 
provements and  change  of  grade  on  the 
?.-:orris  &  Esse.x  Division  through  Newark, 
N.  J.,  which  was  given  in  the  Railroad 
Gazette,  November  25,  1903,  mention  was 
RiEde  of  the  new  station  which  was  to  be 
built  at  Rosevile  avenue,  and  one  of  the  illus- 
trations showed  the  concrete  retaining  walls 
of  the  excavation  in  which  the  station  will 
stand.  From  High  street,  about  a  mile  west 
of  the  new  Broad  street  station,  the  tracks 
are  depressed  in  a  concrete  walled  cut  with 
overhead  street  bridges,  and  this  depression 
continues  out  to  the  city  limits  of  Newark. 
At  Roseville  avenue,  the  double-tracked 
Montclair  branch  turns  off  to  the  north  and 
the  M.  &  E.  division  continues  on  west  with 
three   tracks,    one   being   used    for    express 


Portal   View,   Kaw   Piver   Bridge. 


pier  also  with  a  pneumatic  caisson  and   it 
was  carried  down  to  bed  rock. 

Channel  piers  3  and  4  were  sunk  by  pneu- 
matic caissons  to  bed  rock.  During  the 
sinking  of  No.  4  a  corner  of  the  caisson  had 
to  be  cut  through  the  iron  span  of  an  up- 
river  bridge  which  was  wrecked  by  the  flood. 
The  metal  was  encountered  in  the  loose  silt 
a  few  feet  below  the  bottom  of  the  river,  in 
about  20  ft.  of  water,  and  considerable  difii- 
culty  was  experienced  and  time  consumed 
in  getting  through. 

The  superstructure  is  designed  for  a  load 
of  two  154-ton  consolidation  engines  followe.l 
by  a  train  load  of  4,000  lbs.  per  lin.  ft.  o;' 
track.  However,  parts  of  the  floor  system 
which  are  especially  affected  by.  concentrat^a 
loads  have  been  made  about  25  per  cent, 
heavier  than  the  above  loading  would  require 
in  order  to  provide  for  possible  future  in- 
crease in  loading.  Otuerwise  the  design  fol- 
lows generally  adopted  i.'nes  in  the  working 
out  of  details,  presenting  no  special  features 
to  which  to  direct  attention.  The  elevation 
of  base  of  rail  is  2.3  ft.  above  the  high-water 
mark  of  last  year.  The  total  weight  of  the 
superstructure  is  1,673,000  lbs.  The  last  truss 
was  swung  from  the  false  work  on  March 
24  and  the  first  train  crossed  60  days  later. 

The  bridge  was  de.signed  and  built  for  the 
joint  owners  by  the  Chicago  Great  Western. 
The  substructure  was  built  by  the  Kahman- 
McMurray  Company,  Kansas  City.  The  steel 
work  was  furnished  by  the  Pennsylvania 
Steel  Company,  and  was  erected  by  the  Mis- 
souri Valley  Bridge  &  Iron  Company,  Leav 
en  worth,  Kan. 

We  are  indebted  to  Mr.  A.  Munster,  Acting 
Chief  Engineer,  for  blueprints  and  informa- 
tion. 


trains.  The  old  station,  which  was  a  frame 
building,  stood  on  the  street  level  in  the 
apex  of  the  angle  formed  by  the  main  line 
and  the  Montclair  branch.  The  new  station 
building,  however,  will  be  located  on  the 
eastbound  track  of  the  Montclair  branch, 
about  400  ft.  from  the  junction  and  the  train 
platform  running  in  front  of  it  extends  down 
to  the  angle  formed  by  the  retaining  walls 
of  the  cut  and  around  the  corner  along  the 


westbound  track  of  the  main  line.  There  is 
no  shelter  over  the  westbound  platform  of 
the  Montclair  branch,  but  a  large  enclosed 
shelter  house  will  be  built  for  the  east- 
bound  platform  of  the  main  line.  Two  stair- 
ways from  each  of  the  three  isolated  plat- 
forms give  access  from  and  exit  to  the  street. 

The  station  building,  which  is  of  brick, 
two  stories  high,  is  103  ft.  long  and  30  ft. 
6  in.  wide.  The  platforms  at  the  track  level 
are  19  ft.  below  the  surface  of  the  street,  and 
only  one  story  of  the  building  projects  above 
ground.  On  the  main  floor,  which  is  at  the 
street  level,  are  the  main  waiting  room  and 
ticket  offlce,  which  occupy  the  center  of  the 
building,  with  the  baggage  room  and  ladies' 
waiting-room  and  toilet  at  either  end.  The 
entrance  is  from  the  plaza  formed  by  Sev- 
enth avenue  and  North  Ninth  street,  through 
three  doors  in  the  center  of  building.  A 
covered  portico  shelters  the  entrance  over 
the  driveway  and  a  canopy  roof,  supported 
on  columns,  extends  around  the  three  sides 
of  the  station.  Broad  covered  stairways  lead 
down  to  the  train  platforms  at  each  end  on 
tlje  outside  and  two  stairways  lead  down 
from  the  waiting-room  on  the  street  level 
to  the  other  waiting-room  on  the  lower  floor. 
In  the  center  of  this  room  is  the  news  stand, 
and  leading  off  from  the  lower  landing  of 
one  of  the  stairways  is  the  men's  waiting- 
room  and  toilet,  which  is  located  just  below 
the  ladies'  room  on  the  floor  above.  Under 
the  baggage  room  is  a  storage  room  and 
shaft  for  the  elevator  which  connects  with 
the  baggage  room  above.  The  back 
part  of  this  lower  floor  is  lighted  and 
ventilated  from  two  broad  light  wells  or 
areaways  built  in  the  back  wall.  A  canopy 
roof  supported  on  brackets  built  in  the  wall 
of  the  building  shelters  the  train  platform 
in  front  of  the  station.  Passengers  taking 
trains  either  westbound  on  the  Montclair 
branch  or  eastbound  on  the  main  line  will 
purchase  tickets  in  the  waiting-room  on  the 
ground  floor  of  the  station  and  then  walk 
over  to  the  stairways  leading  down  to  these 
platforms  from  Seventh  avenue  and  Rose- 
ville avenue. 

Work  on  the  retaining  walls  for  the  de- 
pressed tracks  is  nearly  completed  for  their 
entire  length,  and  the  station  is  now  in 
course  of  construction.  It  is  expected  to 
have  the  tracks  in  on  the  low  level  and  the 
station  ready  for  use  before  the  end  of  this 
year. 

We  are  indebted  to  Mr.  Lincoln  Bush, 
Chief  Engineer,  for  the  drawings. 


End   Elevation  of   Roseville  Avenue  Station,  at  Newark. 
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General   Plan  of  D.,  L.  &  W.  Station   at   Roseville  Avenue,   Newark. 
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Street   Floor    Plan  of   Roseville   Avenue  Station — D.,    L.  &   W. 
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Longitudinal   Section   and    Front   Elevation   of   D.,    L.  &   W.   Station   at   Roseville   Avenue,    Newark. 
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Railroad    Shop   Tools. 


(Continued.) 


BORING    MILLS. 

The  10-ft.  boring  and  turning  mill  shown 
in  Fig.  1  is  made  by  the  J.  Morton  Poole 
Company.  This  machine  will  take  work  125 
in.  in  diameter  and  72  in.  high  under  the 
cross  rail  and  toolholders.  1  he  bed  is  cast 
in  one  piece  and  is  braced  with  internal  ribs. 
The  uprights  have  a  14-in.  face  and  are  11  ft. 
2  in.  high  and  are  50  in.  deep  at  tne  bottom 
of  the  face.  Each  upright  is  secured  to 
the  bed  by  six  2-in.  studs,  and  a  stiflf  cross 
brace  connects  them  at  the  top.  The  table 
is  96  in.  in  diameter  by  8'-j  in.  deep  and  is 
30  in.  above  the  floor:  it  has  a  flat  annular 
bearing  4%  in.  wide  at  its  extreme  outer 
edge  and  is  automatically  lubricated.  It 
has  24  table  speeds  in  geometrical  progres- 
sion from  four-tenths  to  twenty-four  r.p.m., 
and  is  provided  with  12  li/4-in.  tee  slots.  The 
cone  has  three  steps,  24,  22  and  20  in.  in 
diameter  for  a  6-in.  belt.  Four  rates  or" 
friction  back  gear  are  provided,  giving  ratio.3 
of  12,  36,  95  and  285  to  1;  the  back  gears 
are  in  the  bed  and  are  protected  from  dirt 
and  chips.  Any  back  gear  speed  can  be  ob- 
tained without  stopping  the  machine.  Eight 
speeds  in  geometrical  progression  from  % 
to  20  r.p.m.  can  be  obtained.  A  Morse  silent 
chain  transmits  the  power  from  the  cone 
pulley  shaft  or  motor  shaft  to  the  back  gear 
shaft. 

The  spindle  is  ground  on  dead  centers 
and  is  bolted  to  the  table;  it  rests  on  a  step 
bearing  at  its  lower  end  provided  with  taper 
wedge  and  adjusting  screw  for  slightly  ele- 
vating the  table  from  its  annular  bearings 
■when  running  at  high  speeds.  The  diam- 
eter of  upper  bearing  is  18  in.  and  lower  bear- 
ing is  14  in.;  both  are  provided  with  adjust- 
able  boxes   to   take   up   wear  and  are    sup- 


Fig.  4 — The  Betts  52-in.  Car  Wheel   Boring   Machine. 


Fig.  1 — The  Poole  10-ft.  Boring  Mill. 


ported  in  heavy  bonnets  bolted  to  the  bed. 
Hindley  worm  gearing  running  in  oil  is 
used  to  drive  the  table;  the  worm  wheel  is 
64  in.  in  diameter  and  the  driving  worm  is 
12  in.  in  diameter.  Any  adjustment  or  wear 
of  the  table  bearihg  does  not  affect  the  aline- 
ment  of  the  worm ;  the  worm  shaft  is  jour- 
naled  in  bronze  bushings  in  the  bed  and  the 
end  thrust  of  the  worm  is  taken  by  steel 
and  bronze  plates  against  a  faced  boss  of 
the  bed.  Eight  rates  of  horizontal,  vertical 
or  angular  Jjower  feed  in  either  direction  can 
be  obtained  without  stopping  the  mill,  and 
independent  feeds  of  1/64  in.,  1/32  in.,  1/16 
in.,  1/12  in.,  %  in.,  V^  in.,  %  in.,  and  %  in. 
per  revolution  of  table  are  provided  for  each 
head.  Feeds  are  reversed  at  the  ends  of  the 
cross  rail  by  means  of  friction  hand  wheels. 
Change  gears  for  cutting  thread  are  provid- 
ed. Power  traverse  is  provided  for  the 
cross  heads  and  tool  bars  at  a  speed  of  15 
f.p.m.  It  is  impossible  to  throw  in  the  tra- 
verse and  power  feed  at  the  same  time.  The 
usual  hand  wheels  on  cross  heads  for  oper- 
ating the  tool  bars  are  not  required. 

Belt  driven  mills  have  a  pulley  at  the  left 
side  of  the  machine,  which  is  driven  at  a 
constant  speed  from  the  countershaft.  Motor- 
driven  mills  have  a  silent  chain  within  the 
bed,  which  drives  the  traversing  shaft  from 
the  back  gear  shaft.  The  cross  rail  is  the 
box-girder  form,  27'/.  in.  high  and  25  in.  deep 
at  the  center  and  weighs  complete  12,000 
lbs.  It  is  raised  and  lowered  by  power  at  a 
speed  of  6.%  f.p.m.  The  cross  heads  are 
made  right  and  left,  so  that  either  head  can 
lie  brought  to  the  center  for  boring;  they 
are  entirely  independent  in  their  move- 
ments, both  as  to  direction  and  amount  of 
feed  and  can  be  set  at  any  angle  up  to  45 
deg.  in  either  direction.  The  tool  bars  have 
a  vertical   feed  of  42  in.     Either  head  can 
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be  furnished  with  a  revolving  spindle.  The 
countershaft  has  two  friction  pulleys  22  in. 
in  diameter  for  a  6-in.  belt  and  should  run 
at  144  and  240  r.p.m.  The  floor  space  re- 
quired for  the  machine  is  10  ft.  6  in.  x  16  ft. 
3  in.,  and  the  net  shipping  weight  is  63,000 
lbs. 

The  illustration,  Fig.  2,  shows  the  general 
arrangement  of  the  driving  mechanism.  The 
worm  wheel  has  96  teeth,  2.06  in.  pitch  and 
the  outside  diameter  is  64  in.  The  steel 
driving  worm  has  eight  threads.  Gears  G 
and  H,  which  are  keyed  to  their  shaft,  drive 
the  loose  friction  gears  A  and  E.  The  driven 
chain  gear  T  runs  freely  at  the  side  of  G 
and  carries  the  pinion  L,  which  drives  the 
back  gears  U,  S  and  R,  the  latter  being  loose 
on  the  shaft.  The  chain  gear  can  drive 
the  back  gear  shaft  direct  if  the  friction 
clutch  between  G  and  T  is  operated,  or  a  back 
gear  ratio  of  eight  to  one  can  be  obtained 
by  engaging  the  clutch  O,  which  is  keyed  to 
the  shaft,  with  the  hub  of  gear  R.  These 
four  back  gear  ratios  and  the  two-speed  coun- 
tershaft givA  eight  table  speeds  without  shift- 
ing the  cone  belt.  When  the  mill  is  motor 
driven  the  motor  takes  the  place  of  the  cone 
pulley  and  a  speed  reduction  of  50  per  cent, 
by  any  system  of  control  gives  the  entire 
range  of  table  speeds. 

The  32-in.  boring  mill  shown  in  Fig.  3  is 
made  by  the  Rogers  Machine  Tool  Company. 
This  mill  will  take  work  32  in.  in  diameter 
and  15%  in.  high.  The  driving  mechanism 
is  fitted  with  a  single  pulley  drive.  The 
feeds  are  positive  and  all  operating  handles 
are  convenient  to  the  operator.  Automatic 
trips  are  provided  for  the  horizontal  and  ver- 
tical  feeds.     The  head   can  be  swiveled   30 


THE     RAILROAD     GAZETTE. 

deg.  either  way  from  the  center.  A  five-hole 
turret  is  fitted  to  the  tool  stake.  The  adjust- 
ment and  wear  is  taken  up  by  means  of 
taper  gibs.  The  mills  are  usually  fitted  with 
a  three-jaw  chuck.  A  plain  table  or  a  four- 
jaw  chuck  is  furnished  when  desired.  The 
weight  of  this  machine  is  5,600  lbs. 

The  52-in.  car  wheel  boring  mill  made  by 
the  Betts  Machine  Company  is  shown  in 
Fig.  4.  The  facing  head  of  this  machine  is 
supported  close  to  cut,  and  it  is  constructed 
so  that  it  can  be  slid  back  entirely  out  of 


Fig. 


2 — General    Arrangement    of    Driving 
IVlechanism   on    the   Poole    Mill. 
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the  way  when  chucking  the  wheels.  The 
chuck  is  52  in.  in  diameter;  it  has  five  jaws, 
which  are  universal  and  independent,  and 
readily  adjustable  for  wheels  of  any  size 
from  42  in.  diameter  to  10  in.  diameter,  in- 
clusive. Eight  changes  of  speed  are  obtained 
by  means  of  two  speeds  on  the  counter- 
shaft, arranged  so  that  the  change  from  bor- 
ing to  facing  is  done  without  moving  the 
cone  belt.  The  /iountershaft  also  has  a  pow- 
erful friction  brake,  enabling  the  operator 
to  make  rapid  changes.  The  boring  spindle 
has  25  in.  travel,  and  is  counterbalanced.  The 
boring  spindle  and  facing  head  are  each  pro- 
vided with  six  automatic  feeds,  arranged  so 
that  the  change  from  roughing  to  finishing 
can  be  made  instantly,  and  without  stopping 
the  machine.  A  rapid  hand  movement  is  also 
provided  for  each.  The  facing  head  slide 
has  a  7-in.  travel  and  it  is  provided  with  a 
square  guide.  A  power  crane  operated  either 
by  a  belt  or  compressed  air  is  attached  to 
the  machine.  The  weight  of  the  machine  is 
17.000  lbs.  All  of  the  gears  are  cut  from 
ihe  solid. 

(To   be  continued.) 


Locomotive    Tests   of   the    Pennsylvania    at 
St.   Louis. 


The  first  part  of  Bulletin  No.  3  issued  by 
the  Pennsylvania  was  published  in  the  Rail- 
road Gazette  last  week.  The  remainder  of 
the  bulletin  follows: 


196. 

197. 
198. 
199. 
200. 

201. 
202. 
203. 
204. 
205. 


209. 
210. 
211. 
212. 
213. 
214. 
21.5. 
216. 


OBSERVED    DAT.\. 

Duration   of  test,   hours 

Spied. 

Total   revolutions    

Average   revolutions  per  minute 

Equivalent   speed   in  miles  per  hour 

Equivalent  piston  speed  in  feet  per  minute. 

Position,  of  Levers. 
Reverse  lever,  notches  from   front  end.  .  .  . 


Throttle   lever 


Temperature,  Degrees  Fahrenheit. 

Of   smoKe-box,   by   thermometer 

Of  smoke-box.  by  pyrometer 

Of   laboratory,   dry  bulb 

Of  laboratory,  wet  bulb 

Of  steam  in  branch  pipe 

Of  feed   water 

Of  fire-box.  by  pyrometer 


>17. 


229. 
230. 
231. 


Pressure,  Pounds  per  tSquiire  Inch. 

In  boiler,  average   

In  boiler,  maximum   

In  boiler,  minimum    

In  branch  pipe    

In  laboratory,  barometric    

Draft,  Inches  of  Water. 
In   smoke-box.   front  ot  diapnragm... 
In  smoke-box.  back  of  diaphragm.  ..  . 

In    Hre-box    

In  ash  pan   

Injectors. 
Hours  in  action. 

Total,  right    

Total,   left    

Qunlity    uf    Steam. 

In  dome    

In  branch   pipe   

Degrees  of  superheat  in  branch  pipe. 


232. 
233. 
234. 
235. 
236. 
237. 
238. 
239. 
240. 

241. 
242. 
243. 
214. 


Coal,   Sparks  and  Ash. 

Coal   fired,   kind    

Coal   fired,   total,    pounds 

Coal  as  fired,  per  cent,  of  moisture 

Dry  coal  fired,  total,  pounds 

Combustible,  by  analysis,  total,  pounds 

Ash,  by  analysis,  total,  pounds 

Cinders  collected  in  smoke-box,  total,  pounds. 
Sparks  discharged  from  stack,  total,  pounds. 

Cinders  and  sparks,   total,   pounds 

Analysis  of  Coal. 

Fixed  carbon,  per  cent 

Volatile    matter,    per   cent 

Moisture,    per   cent 

Ash,   per   cent 

Sulphur  determined  separately,  per  cent 


Calorific  Vain 
Of  dry  coal    .... 

Of   combustible    

Of  cinders  and  sparks 


B.  T.  v.,  per  Ih. 


.Inal/isis  of  Sniokc-Iioj-  Ga^es. 

Oxygen — O,  per  cent ■.  . .  . 

Carbon  monoxide — CO.  per  cent... 
Carbon  dioxide — COo,  per  cent.... 
Nitrogen — N.    per    cent 


Fig,   3 — The    Rogers    32-in.    Boring    Mill. 
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^y'atcl■,   in   Poiiiiila. 

-OS).  Delivered   to   iujectors 

-tiO.  JLost,  from  boiler    

-01.  Lost,  from    

:;02.  Lost,  from    

litis.  Lost,  total    

2U4.  Delivered  to  boiler  and  presumably  evaporated 
l>l/ii(iiiioiiutti: 
I'ull  in  pounds. 

265.  Average   

266.  Maximum    

1167.  Minimum    

Cut-off,  Per  Vent,  of  Stroke. 

26S.  High  pressure  cylinder,  right,  head  end 

26!i.   high   pressure   cylinder,   right.   crauU   end.... 

270.  High  pressure  cylinder,   left,   head  end 

271.  High  pressure  cylinder,   left,   crank  end 

272.  Low  pressure  cylinder,  right,  head  end 

273.  Low  pressure  cylinder,  right,  crank  end 

274.  Low-  pressure  cylinder,  leit.  head  end 

275.  Low  pressure  cylinder,  left,  crank   end 

Neltase,  per  Cent,  of  Stroke. 

276.  High  pressure  cylinder,  right,  head  end 

277.  High  pressure  cylinder,  right,   crank  end.... 

278.  High  pressure  cylinder,  leit.  head  end 

279.  High  pressure  cylinder,   leit.   crank  end 

2S0.  Low  pressure  cylinder,  right  head  end 

281.  Low  pressure  cylinder,  right,  crank  end 

282.  Low  pressure  cylinder,  left,  htad  end 

283.  Low   pressure  cylinder,   left,   crauk   end 

Beginning  of  Compression,  Per  Vent,  of  Utroke. 

284.  High  pressure  cylinder,  right,  head  end 

285.  High  pressure  cylinder,   right,   crank   end.... 

286.  High  pressure  cylinder,  left,  head  end 

287.  High  pressure  cylinder,   left,  crank   end 

288.  Low  pressure  cylinder,  right,  head  end 

289.  Low  pressure  cylinder,  right,  crank  end 

290.  Low  pressure  cylinder,  left,  head  end 

291.  Low  pressure  cylinder,  left,  crank  end 

Pressure  from  Indicator  Cards. 
Initial  pressures,  pounds  per  sq.  inch. 

292.  High  pressure  cylinder,  right,  head  end 

293.  High  pressure  cylinder,   right,  crank  end.... 

294.  High  pressure  cylinder,   left,   head  end 

295.  High  pressure  cylinder  left,  crank  end 

296.  Low  pressure  cylinder,  right,  head  end 

297.  Low  pressure  cylinder,  right,  crank  end 

298.  Low  pressure  cylinder,  left,  head  end 

299.  Low  pressure  cylinder,  left,  crank  end 

300 

Steam  Chest  Pressures,  Pounds  per  Sq.  In. 

301.  High  pressure,   right  side 

302.  High  pressure,  left  side 

303.  Low   pressure,    right   side 

304.  Low   pressure,   left  side 

305 

Pressures  at  Cut-off,  Pounds  per  Sfj.  Ineh. 

306.  High  pressure  cylinder,  right,  head  end 

307.  High  pressure  cylinder,   right,   crank  end.  .  .  . 

308.  High  pressure  cylinder,  left,  head   end 

309.  High  pressure  c.vlinder,  left,  crank  end 

310.  Low  pressure  cylinder,  right,  head  end 

311.  Low   pressure  cylinder,   right,   crank   end.... 

312.  Low  pressure  cylinder.  left,  head  end 

313.  Low  pressure  cylinder,  left,  crank  end 

Pressures  at  Release.  Pounds  per  Sq.  In. 

314.  High  pressure  cylinder,  right,  head  end 

315.  High  pressure  cylinder,  right,   crank  end.... 

316.  High  pressure  cylinder,   left,   head  end 

'317.   High  pressure  cylinder,  left,  crank  end 

.318.  Low  pressure  cylinder,   right,   head  end 

31ft.  Low^   pressure   cylinder,   right,   crank    end.... 

320.  Low   pressure  cylinder,    left,   head  end 

321.  Low  pressure  cylinder,  left,   crank  end 

Pressures   at  Beginning   of   Compression,  Pounds 

per  Sq.   Inch. 

322.  High  pressure  cylinder,  right,  head  end 

323.  -High  pressure  cylinder,  right,  crank  end 

H'24.   High   pressure  cylinder,  left,  head  end 

.32.1.    High   pressure   c.vlinder,    left,   crank   end 

31i0.    Low   pressure    cylinder,   right,    head   end 

Z2~.   Low  pressure  c.vlinder.  right,  crank  end 

328.  Low  pressure  cylinder.   left,  head  end 

329.  Low  pressure  cylinder,  left,  crank  end 

Lrruit  Ifnrk  Pressure,  Pounds  per  Sq.  Ineh. 

330.  High   pressure  cylinder,   right,  head  end 

331.  High  pressure  c.vlinder.   right,  crank  end.... 

332.  High  pre.ssiire  cylinder,   left,  head  end 

333.  High  pressure  cylinder,  left,  crank  end 

.334.   Low   pressure  cylinder,   right,   head  end 

33.';.   Low  pressurf  c.vlinder.   right,   crank  end 

336.  Low    pr'-ssure   cylinder.    left,    head   end 

337.  Low  pressure  cylinder,   left,  crank  end 

SUMMABY    OF  AVERAGE  BESCLTS. 
Boiler. 

338.  Dry  coal   fired,  per  hour,  pounds 

339.  Dry  coal  fired,  per  hour,  per  sq.   ft.  of  grate 

surface,   pounds    

Evaporation,  Pounds. 

340.  Moist  steam   per  hour 

341.  J)r.v  Mteam   r.pr  hour 

342.  Dry   steam   per   hour,   per  Sf|.    ft.    of   heating 

surface    

343.  Dry  gteam  per  hour,  per  pound  of  dry  coal.. 
Equivalent  Evaporation  from  and  at   212 

Degrees  F. 

344.  I'er  hour,  pounds    

345.  Per    hour,    per     8r|.     ft.     of    heating   surface, 

pounds    

.346.  I'er  pound  of  coal  as  fired,  pounds 

.347.    I'er  pound  of  dry  coal,  pounds 

348.   I'fr  pound  of  combustible,  pounds 

34ft.   IJoiler  horse  power 

3.'.0.    KfH'  lenry   of    boiler 

SLJIMMCV     OF     AVKRAOE     KKSIT/rS KNOINF,. 

•Vcnii    Effeetire    /'ressure.    Pounds   per   Sq.    Inch. 
S.*;!.   High   pressure  cylinder,   right,   head   end 

352.  High   pressiin-  cylinder,  right  crank  end 

353.  nigh    pressure  cylinder,   left,   h'-ad   end 

3.'i4.    High  pressure  cylinder,  left,   crank  end 

355.  Low   pressure   cylinder,   right,   head   end 

356.  Low  pressure  cylinder,   right,  crank  end 

3.">7.   Low    pressure    eyllnder,    left,    head    end 

358.  Low  pressure  cylinder,   left,  crank  end...... 

lieeeiver. 

359.  Pressure,  right  side    

360.  Pressure,    left   side    

yumher  of  Expansions. 

361.  Right  side,  head  end 

362.  Right  side,  crank  end 


3tio.  Left  side,  head  end 

364.  Left  side,  crank   end 

Indicated  Horse  I'oicer. 

365.  High  pressure  cylinder,  right,   head  end 

366.  High  pressure  cylinder,  ri^ht.  crank  end.... 

367.  High  pressure  cylinder,  lett,  head  end 

."68.   High  pressure  cylinder,  left,  crank  end 

369.  Low  pressure  cylinder,  right,  head  end 

370.  Low  pressure  cylinder,  right,  crauk  end 

371.  Low  pressure  cylinder,  left,  head  end 

372.  Low  pressure  cylinder,  left,  crank  end 

Division  of  Potcer. 

373.  High  pressure  cylinder,   right  side 

374.  High   pressure  cylinder,   left   side 

375.  Low  pressure  cylinder,  right  side 

376.  Low   pressure    cylinder,    left   side 

377.  Right    side,    total    

37S.   Left  side,   total   r 

:'.79.   Total    

Per  I.   II.  P.  per  Hour. 

380.  Dry   coal,  pounds    

381.  Dry  steam,  pounds 

382.  B.  T.  U 

SUMMARY     OF    AVERAGE    RESULTS LOCOMOTIVE. 

383.  Dynamometer   horsepower. 

384.  Dry  coal  per  D.  H.  P.  per  hour,  pounds 

385.  Dry  steam  per  D.   H.  P.  per  nour,  pounds.  .  .  . 
380.  B.  T.  U.  per  D.  H.  P.  per  hour,  pounds 

Per   One   Million  Foot   Pounds  at  Drauhar. 

387.  Dry   coal,   pounds    

388.  Dry  steam,  pounds   

389.  B.  T.   U 

390.  1.  H.  P.  per  square  foot  of  heating  surface.. 

391.  L   H.  P.  per  square  foot  of  grate  surface.... 

392.  D.  H.  P.  per  square  foot  of  heating  surface.  . 

393.  D.  H.  P.  per  square  foot  of  grate  surface.  .  .  . 

394.  Tractive   Power   based   on    M.    E.   I'.,   pounds.  . 
Machine  Friction  of  Locomotive  in  Terms  of, 

395.  Horse  power    

396.  M.   E.  P.,  pounds 

397.  Drawbar  pull,   pounds 

Efftciency. 

398.  Machine  efficiency  of  locomotive,  per  cent .  . . 

399.  Efficiency  of  locomotive,  per  cent 

Ratios. 

400.  Total     weight     of     locomotive     to     maximum 

I.    H.    P 

401.  Total  heating  surface  to  maximum  I.  H.  P. .  . 

402 

403 

404 

405 

406 

407 


&u 
196. 
108. 
199. 
268 

203. 
217. 
220. 
222. 
338. 
341. 
344. 

379. 
383. 
395. 
26."). 
380. 
384. 
381. 
385. 
350. 
399. 


MMAJilZED    STATEMENT    OF   AVERAGE    RESULTS. 

Duration  of  test  hours 

Number  of  revolutions  per  minute 

Speed   in   miles   per   hour 

to   271.  Approximate   cut-oft  in   high   pressure 

cylinder,  in  per  cent,  of  stroke 

Position  of  throttle 

Boiler  pressure  in  pounds  per  sq.  in 

Branch  pipe  pressure  in  pounds  per  sq.  in .  .  . 
Draft  in  front  of  diaphragm,  inches  of  water 

Dry  coal  fired  per  hour,  pounds 

Dry  steam  used  per  hour,  pounds 

Equivalent   number   of  pounds   of  water   from 

and  at  212  deg.  P.  per  pound  of  dry  coal .  . 

Indicated   horse   power    

Dynamometer  horse  power   

Prictional   horse  power 

Drawbar   pull,    pounds 

Dry  coal  per  I.  H.  P.  per  hour,  pounds 

Dry  coal  per  D.  H.  P.  per  hour,  pounds 

Dry  steam  per  I.  H.  P.  per  hour,  pounds.  .  .  . 
Dry  steam  per  D.  H.  P.  per  hour,  pounds.  .  .  . 

Efficiency   of  boiler    

Efficiency  of  locomotive 


OBSER\-ED    DATA. 

All  instruments  will  be  read  at  intervals 
of  ten  minutes  during  the  test.  Observa- 
tions of  the  more  important  facts  will  be 
taken  by  two  methods,  and  all  calculations 
will   be  carefully  checked. 

Item  No.  196.  The  locomotive  will  be 
gradually  brought  to  the  required  conditions 
of  speed  and  drawbar  pull,  and  after  it  has 
been  running  under  these  conditions  for  a 
suflicient  time  to  secure  uniformity  in  the 
rate  of  firing  and  to  allow  all  parts  to  come 
to  their  normal  working  condition,  the  test 
will  be  started. 

The  heavy  power  tests  will  continue  until 
30  lbs.  of  water  have  been  evaporated  per 
sq.  ft.  of  heating  surface,  the  lighter  power 
test  being  stopped  at  the  end  of  foup  to 
six  hours. 

The  duration  of  test,  given  in  hours  an  1 
de:;imalK  of  an  hour,  is  the  elapsed  time 
from  the  start  as  given  above  to  the  close 
of  test. 

Item  No.  197.  A  return  crank,  attached  to 
the  rear  pair  of  drivers,  is  connected  to  a 
rotating  revolution  counter,  which  will  be 
read  at  the  beginning  and  end  of  test,  and 
every  ten  minutes  as  well.  A  reciprocating 
revolution  counter  is  connected  with  the 
corresponding  supporting  axle.  From  the 
dlametfrs  of  the  driving  wheel  and  support- 
ing wheel,  a  factor  will  be  obtained  by  which 


the  number  of  revolutions  shown  on  support- 
ing wheel  counter  can  be  compared  with  the 
number  shown  by  driving  wheel  counter. 

A  tachometer  will  also  be  driven  by  the 
supporting  axle,  and  this  will  provide  a 
check  for  the  average  revolutions. 

Item  No.  206.  For  the  smoke-box  tempera- 
tuie  a  thermometer  with  carbon  dioxide 
above  the  mercury  will  be  used  as  a  check 
on  the  indications  of  the  pyrometer. 

Items  Nos.  207  and  212.  Le  Chatelier 
couples  and  a  galvanometer  reading  to  milli- 
volts, will  give  the  smoke-box  and  fire-box 
temperatures. 

The  couple  in  the  smoke-box  will  remain 
in  position;  the  couple  in  the  fire-box  will 
be  inserted  through  an  opening  in  the  side, 
about  midway  of  its  length,  and  at  a  height 
above  the  bed  of  coal  of  about  12  in.  After 
it  has  been  in  position  with  the  fire  door 
closed  a  suflicient  time  to  assume  the  tem- 
perature of  the  fire-box,  readings  will  be 
taken  and  the  couple  withdrawn  from  fire- 
box. 

Item  No.  210.  The  temperature  of  the 
steam  in  branch  pipe  will  be  calculated  from 
the  observed  pressure  of  steam  in  same  and 
from  the  observed  pressure  and  temperature 
of  the  steam  in  the  calorimeter  connected  to 
the  branch  pipe. 

Item  No.  211.  The  feed  water  temperature 
will  be  taken  in  the  receiving  tank. 

Items  Nos.  217,  218,  219  and  220.  Steam 
pressures  will  be  obtained  by  special  test 
gages;  the  gage  for  indicating  boiler  pres- 
sure will  be  located  on  the  steam  dome  ou 
the  calorimeter  pipe  connection,  and  the  gage 
for  branch  pipe  outside  of  smoke  front,  con- 
nected to  branch  pipe  by  as  short  a  pipe  as 
possible.  The  pressure  gage  located  in  pipe 
from  boiler  or  branch  pipe  and  leading  to 
throttling  calorimeter  will  be  read  (after  the 
other  calorimeter  readings  have  been  taken) 
with  the  valve  between  boiler  or  branch  pipe 
and  calorimeter  closed  on  account  of  the 
drop  in  pressure,  in  the  pipe  leading  to  the 
calorimeter  while  that  valve  is  open. 

Item  No.  221.  The  barometric  pressure 
will  be  measured  by  use  of  a  mercurial 
barometer,  readings  being  corrected  for  tem- 
perature, and  readings  in  inches  of  mercury 
converted  into  pounds  per  square  inch. 

Items  Nos.  222  to  225.  The  draft  will  be 
measured  by  "U"  tube  draft  gages,  the  read- 
ings of  which  will  be  checked  by  recording 
draft  gages  of  an  approved  type. 

Items  Nos.  228,  229  and  230.  The  quality 
of  steam  in  dome  and  branch  pipe  will  be  ob- 
tained by  Peabody  throttling  calorimeters, 
provided  with  mercurial  gages  reading  to 
tenths  of  pounds,  and  thermometers  reading 
to  half  degrees. 

The  quality  of  steam,  and  degrees  of  super- 
heat, for  the  throttling-calorimeter,  will  be 
calculated  as  follows: 

Let  X  =  the  "quality  of  the  steam"  or  the 
number  of  pounds  of  "dry"  ("saturated") 
steam  of  the  same  boiler  pressure  per  square 
inch  and  containing  the  same  quantity  of 
heat  as  one  pound  of  steam  under  test,  r 
therefore  may  be  greater  or  less  than  unity 
according  as  the  steam  is  superheated  or 
moist  and  equal  unity  when  that  steam  Is 
dry  or  saturated. 

^  =  Total  heat  of  dry  steam  due  to  the  ab- 
solute Ijoiler  pressure. 

r  =  Latent  heat  of  dry  steam  due  to  the 
absolute  boiler  pressure. 

q  =  Heat  of  the  liquid  due  to  the  absolute 
boiler  pressure. 

r  -i-  q  =  X. 

7.J  =  The  "total  heat"  of  dry  steam  due  to 
the  absolute  pressure  in  the  calorimeter. 

t,  ^The  temperature  due  to  saturated 
steam  at  calorimeter  pressure. 

t,  =The  temperature  of  the  steam  In  the 
calorimeter  in  any  case. 

t,^  =  The    temperature    of    the    steam    in 
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the    calorimeter   in    case    the   steam    in   the 
boiler  is  dry. 

k'  =  The  number  of  degrees  of  superheat 
in  case  of  superheated  steam. 

The  following  formula  is  then  derived  on 
the  assumption  that  no  heat  is  lost  by  the 
steam  in  its  passage  from  the  boiler  to  the 
calorimeter,  and  that  0.48  is  the  "specific 
heat"  of  steam. 

■       a;r  +  q  =  ?.,  +  . 48  (t^  —  t,) 
consequently,    the    quality   of    steam,    Items 
Nos.  228  and  229,  is 

■M-q 


.  _  Ai  +  .48  (t. 


(1) 


The  steam  under  test  is  dry  (saturated) 
when  x^l  and  in  that  case,  t^  becoming 
tj„  as  defined  above, 

_  (r  +  q)  —  Xi  +  .48  t;  _  A  — a,  +  .48  t, 
.48  ~  .48  ' 

so  that  when  the  temperature  t^  in  the 
calorimeter  is  higher  than  t,^  or  that  due  to 
dry  steam,  the  steam  is  superheated  and 
the  number  of  degrees  of  superheat.  Item 
No.  230,  will  be  t,  —  t     =  k° 


k'  =  K  — 


A  —  Ai  +  .48  ti  _  A,  +  .48  (t,  —  t,)  -X 


.48 


.48 


(x  —  1)  r 


•(2) 


When  the  temperature  in  the  calorimeter  is 
less  than  t,^,  the  priming  is  (1 — x) ,  x  being 
found  as  per  formula  above  given.  If,  how- 
ever, tj  drops  to  tj   the  limit  of  the  calori- 

A,  —  q 


meter  is  reached  and    x  =  x    = 


most,  and  the  prfining  (1 
= ^  at  least. 


a-'o)  =  1 


Ai- 


Therefore,  for  any  case  where  ti  is  equal 
to  tj,  the  priming  is  equal  to  or  greater  than 
the  capacity  of  the  calorimeter,  and  to  deter- 
mine such  greater  amount  of  priming,  Car- 
penter's separating  calorimeter,  also  at- 
tached to  the  dome  on  the  same  connection 
will  be  used  whenever  the  temperature  in 
the  calorimeter  falls  close  to,  or  to  within, 
say,  5°  of  the  limit  referred  to. 
.  In  this  case,  the  quality  x  is  determined 
as  described  by  Carpenter  in  his  "Text  Book 
of  Experimental  Engineering,"  or  as  fol- 
lows: 

Let  w  =  Weight  of  dry  steam  discharged 
at  the  exhaust  orifice  of  the  calorimeter,  the 
amount  being  known  from  calibration  to 
agree  very  approximately  with  Napier's 
Rule,  namely,  "The  flow  in  pounds  per  sec- 
ond" =  V;o  part  of  the  product  obtained  by 
multiplying  the  pounds  per  square  inch  abso- 
lute pressure  in  calorimeter  by  the  area  of 
the  orifice  in  square  inches. 

W  =  Weight  of  the  water  drawn  from  the 
separator  of  the  calorimeter. 

R  :=  Weight  of  the  water  of  condensation 
in  the  calorimeter,  due  to  radiation  from 
the  same. 

And  if  we  now  call  Wi  the  portion  of  W 
left  after  deducting  the  radiation,  the  weight 
of  dry  steam  that  would  have  been  dis- 
charged had  there  been  no  radiation,  is  w  + 
R  and  the  total  steam  and  water  delivered 
to  the  calorimeter  is 

(Wi  -f  R)  +  it'  =  W  +  w,       so  that 
_        w  +  R       _   w  +  R 
^  -  Wi  +  R  +  w  ""  W  -f  w 

If  the  radiation  is  neglected,  x  —  -. 


■  W+iv  '^^^ 

which  with  the  instrument  provided  will 
be  considered  correct,  as  the  radiation  loss 
is  very  small. 

The  "quality  of  steam"  being  thus  deter- 
mined, the  "correction  for  quality  of  steam" 
is  found  as  follows: 

Let  F  =  "The  factor  of  correction  for  qual- 
ity of  steam"  desired. 

Let  X,  ?,   r  and  q  stand  for  the  same  quan- 


tities as  in  the  above  formula  for  the  quality 
of  the  steam. 

q,  ^  "Heat  of  the  liquid"  due  to  the  feed 
water,  the  temperature  of  which  will  be  ob- 
served. 

Then  the  amount  of  heat  actually  added 
to  each  pound  of  feed  water,  making  steam 
of  quality  x,  is 

XX  +  (1  —  a;)  q  —  q,  or  x  (X  —  q,)  +  (1  —  x) 

(q  —  qi) 

and  (X  —  qi)  is  the  amount  of  heat  that  would 
have  been  required  by  each  pound  of  the 
same  feed  water  to  make  dry  steam  at  same 
pressure. 

Consequently,  the  amount  of  dry  steam 
equivalent  to  one  pound  of  the  actual  mix- 
ture (i.  e.,  the  amount  of  dry  steam  requir- 
ing for  its  generation  the  same  supply  of 
heat  as  that  actually  supplied  to  each  pound 
of  feed  water)   is 

^^X  -f  a;  (1  —  a;)  q  —  q,  _ 
X  —  qi 
X  jX  —  q.)  +  (1  —  a;)  (q  —  q,)  ^ 
A  — q, 

q  — qi 
qi 

Formula  (3)  is  the  general  one  for  F  and 
may  be  used  in  any  case  but  when  the  steam 
is  superheated,  x  is  greater  than  unity,  con- 
sequently more  convenient  will  be 


a;  -4-  (1  —  a;) 


(4) 


■(4a) 


at 


X-q,- 

and  as  the  degrees  of  superheat  are  known- 
from  the  formula  (2)  for  degrees  of  super- 
heat, the  simpler  formula 

^«^°  (4b) 


F  =  a;  —  (x—l) 


F  =  1 


jp^  (^  —  qi) 


A-q, 

may  be  used,  that  is,  of  the  formulae  (4), 
(4a),  and  (4b)  each  one  gives  the  same 
value  for  "the  factor  F  of  correction  for 
quality  of  steam." 

In  case  observations  are  made  of  the  ac- 
tual temperature  T  and  of  the  pressure  p  of 
the  superheated  steam  itself,  the  degrees 
of  superheat  will  be  more  directly  obtained 
by  subtracting  from  this  T  the  t  given  in 
Peabody's  steam  tables  corresponding  to  the 
pressure  p.  The  value  of  F  in  that  case  is 
also  more  directly  obtained  from 

.48k°  _  .48k° 

A-q, -i  +  a^^/-(5) 

as  already  given. 

Item  No.  232.  All  coal  used  will  be  fur- 
nished by  one  mine  throughout  the  entire 
period  of  the  tests,  precautions  being  taken 
to  have  it  as  uniform  as  possible. 

Items  Nos.  233  and  234.  The  coal  will  be 
brought  to  the  testing  plant  loaded  in  boxes 
containing  approximately  1,000  lbs.  These 
boxes  will  be  moved  by  the  traveling  crane, 
as  needed,  to  a  calibrated  platform  scale, 
weighed,  and  the  coal  box  moved  to  firing 
platform  and  the  coal  dumped.  After  dump- 
ing and  before  sprinkling,  if  this  is  neces- 
sary, a  small  sample  will  be  taken  and 
placed  in  a  covered  box,  so  located  that  the 
coal  contained  will  not  be  exposed  to  heat. 
The  empty  box  will  then  be  weighed  on  the 
platform  scale,  and  the  difference  of  the 
gross  and  tare  weights  so  obtained  will  give 
the  coal  used;  the  amount  set  aside  as  sam- 
ple being  subtracted  from  the  actual  total 
coal  charged  to  the  boiler.  The  amount  of 
water  used  in  sprinkling  coal  will  be  noted 
and    correction    made    if    necessary. 

The  coal  taken  as  a  sample  will  be  crushed 
to  the  size  of  an  almond,  and  reduced,  by 
quartering,  to  about  15  lbs.  weight.  The 
latter  will  be  weighed  on  an  accurate  bal- 
ance, and  dried  by  an  electric  heater  until 
loss  of  weight  ceases;  the  loss  in  weight  will 
be  considered  as  the  moisture  contained  in 
the  coal  as  fired. 

Item    No.    235.     The   total   dry   coal   flred 


will  bo  obtained  by  deducting  from  the  total 
coal  fired  the  weight  of  moisture. 

Items  Nos.  23G  and  237.  Both  of  these 
quantities  will  be  found  by  analysis,  be- 
cause the  draft  in  a  locomotive  fire-box  is 
so  great  as  to  draw  a  part  of  the  ashes 
through  the  flues  and  give  incorrect  data  if 
actual  weights  were  taken.  If  the  ash  is 
found  by  analysis,  the  combustible  must 
necessarily  be  obtained  in  the  same  man- 
ner. 

Item  No.  238.  The  smoke-box  front  will  be 
cleaned  at  the  beginning  of  test  and  at  close, 
and  the  quantity  of  cinders  which  have  col- 
lected during  the  test  will  be  weighed  by 
an  accurate  scale. 

Item  No.  239.  The  stack,  by  which  the 
smoke  will  be  removed  from  the  building, 
is  provided  with  a  deflector  and  a  recepta- 
cle into  which  the  sparks  which  strike  the 
deflector  will  fall.  This  receptacle  will  be 
cleaned  at  commencement  of  test  and  at 
close,  the  sparks  which  have  been  collected 
during  the  test  being  carefully  weighed. 

Items  Nos.  241  to  246.  The  analysis  of 
the  coal  will  be  made  in  accordance  with 
the  method  decided  on  by  the  Committee  of 
the  American  Chemical  Society,  and  given 
in  Volume  21,  No.  12,  of  their  Journal. 

Items  Nos.  248  to  250.  The  calorific  value 
of  the  coal  and  cinders  and  sparks  will  be 
determined  in  the  Thompson  calorimeter. 

Items  Nos.  253  to  256.  The  analysis  of 
smoke-box  gases  will  be  conducted  by  the 
use  of  the  Orsat  apparatus. 

Item  No.  259.  The  water  used  by  the 
boiler  will  pass  through  two  calibrated 
water  meters  to  two  steel  measuring  tanks 
holding  about  1,500  lbs.  of  water  each;  and 
from  thence  to  a  receiving  tank  holding 
about   17,000   lbs.   of  water. 

The  measuring  tanks  rest  on  calibrated 
platform  scales,  so  that  their  capacities  can 
be  calibrated  at  frequent  intervals,  correc- 
tion being  made  for  temperature. 

To  obtain  the  total  water  delivered  to  in- 
jectors, the  number  of  times  each  tank  is 
emptied  will  be  multiplied  by  their  cali- 
brated capacities  at  the  average  temperature 
of  water  during  the  test,  and  the  fractional 
part  of  tank  weighed  out  at  close,  added. 

At  the  beginning  of  test  the  level  of  water 
in  the  boiler  and  receiving  tank  will  be 
noted;  the  levels  of  water  in  both  will  be 
kept  slightly  below  these  levels  during  the 
test.  At  the  close  sufficient  water  will  be 
fed  into  the  receiving  tank  to  restore  the 
initial  level.  The  level  in  the  boiler  will 
be  noted,  and  when  not  the  same  as  at  the 
start,  a  correction  will  be  made. 

The  quantities  found  by  the  measuring 
tanks  are  checked  by  two  meters.  Provision 
being  made  to  catch  and  measure  the  small 
amount  of  water  wasted  in  filling  the  tanks, 
the  meter  readings  less  this  waste  will  be 
a  check  on  the  quantity  delivered  by  the 
measuring  tanks. 

Items  Nos.  260  to  263.  The  water  which 
escapes  from  the  injector  overflow  pipes 
will  be  caught  and  returned  to  receiving 
tank;  and  no  credit  will  be  given  the  boiler 
for  the  rise  in  temperiture,  if  any,  of  this 
water. 

Great  care  will  be  taken  to  prevent  leak- 
age from  the  boiler;  the  air  pump  and  steam 
heat  throttles  will  be  disconnected  so  that 
leakage  may  be  detected  and  the  throttles 
made  tight. 

Leakage  tests,  when  necessary,  will  be 
made  on  boiler  after  close  of  test,  due  al- 
lowance being  made  for  change  of  temper- 
ature of  water. 

Item   No.   265.     The  pull   exerted  by  the 
locomotive  will   be  measured  by  a  traction 
dynamometer,    already    described    in    Bulle- 
tin No.  2. 
The  pen  on  the  dynamometer  will  give  a 
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continuous  record  of  the  drawbar  pull, 
which  will  be  measured  at  ten-minute  inter- 
vals; the  average  of  these  measurements  to 
the  scale  of  springs  used  will  give  the  aver- 
age drawbar  pull. 

An  integrating  attachment  records  the 
square  inches  of  the  area  included  between 
the  line  of  zero  pull,  or  the  base  line,  and 
the  line  of  drawbar  pull;  this  area,  divided 
by  the  length  of  diagram  will  give  the  aver- 
age height  and  provides  a  check  for  the 
mean  height  obtained  in  the  method  first 
described. 

Items  Xos.  266  and  267.  The  maximum 
and  minimum  drawbar  pull  will  be  found 
by  measuring  the  diagram  after  the  test,  or 
will  be  registered  by  an  automatic  attach- 
ment. 

Items  Nos.  268  to  291.  The  percentages  of 
stroke,  at  which  cut-off,  release,  and  begin- 
ning of  compression  take  place,  will  be  de- 
termined by  locating  on  each  card  the  points 
at  which  these  events  occur.  This  will  be 
done  by  the  same  method  throughout  the 
entire  series  of  tests. 

The  length  of  each  indicator  card  will  be 
measured  and  an  average  obtained  for  cards 
for  each  end  of  each  cylinder;  the  length  of 
stroke  up  to  the  time  cut-off  takes  place  will 
be  measured  and  averaged  in  a  similar 
manner.  The  percentage  that  this  average 
length  of  cut-off  forms  of  the  average  length 
of  card,  will  be  the  result  on  the  data  sheet. 
The  percentage  of  stroke  at  which  the  other 
events  mentioned  take  place  will  be  calculat- 
ed  in  a  similar  manner. 

Items  Nos.  292  to  299  and  306  to  329.  The 
points  showing  the  events  of  the  stroke  on 
indicator  card  at  which  pressures  are  meas- 
ured, are  described  in  the  preceding  para- 
graph, with  the  exception  of  the  point  rep- 
resenting the  initial  pressure,  which  also 
will  be  measured. 

The  pressures  of  steam  corresponding 
with  the  several  events  of  stroke  in  cylin- 
der, as  shown  by  the  indicator  card,  will  be 
measured  by  appropriate  scale,  and  the  re- 
sults for  each  end  of  each  cylinder  aver- 
aged for  each  event.  The  average  thus  ob- 
tained will  be  corrected  for  the  error  of 
the  spring  under  the  conditions  and  pres- 
sure, 1.  e.,  whether  under  increasing  or  de- 
creasing pressure. 

Items  Nos.  301  to  304.  Indicator  cards 
■will  be  taken  from  indicator  on  steam  chest, 
the  pressure  given  is  the  average  pressure 
of  these  cards. 

Items  Nos.  330  to  337.  The  least  back 
pressure  will  be  measured  in  the  same  way 
as  the  pressures  under  Items  Nos.  292  to 
299,  and  the  results  averaged. 

The  exact  location  on  the  card  of  the  point 
of  least  back  pressure  will  vary  somewhat 
en  different  cards  of  the  same  test,  but  the 
least  bark  pressure  will  be  taken  without  re- 
gard to  exact  location. 

SUMMABY    OF    AVER.^OE    RESULTS. 

Boiler. 

Items  Nos.  340  and  341.  The  "moist 
steam  per  hour,"  Item  No.  340,  is  the  average 
water  evaporated  by  boiler  per  hour  uncor- 
rected for  moisture  in  steam,  while  "dry 
steam  per  hour,"  Item  No.  341,  is  corrected 
for  moisture  by  multiplying  No.  340  by 
the  "factor  (F)  of  correction  for  quality  of 
Bteam." 

Item  No.  344.  The  equivalent  evaporation 
from  and  at  212  deg.,  pounds  per  hour,  is 
found  by  multiplying  the  dry  steam  per 
bour.  Item  No.  341,  by  the  factor  of  evapora- 
tion. 

The  factor  of  evaporation  =  -t~  .  ]^  when 

X  ^  total  heat  of  steam  at  observed  pres- 
sure. 

q,  =:  Heat  of  feed-water  at  observed  tem- 
perature. 


Item  No.  346.  The  equivalent  evaporation 
from  and  at  212  deg.,  per  lb.  of  coal  as  fired, 
is  found  by  dividing  the  equivalent  evapo- 
ration per  hour.  Item  No.  344,  by  the  weight 
per  hour  of  coal  as  fired.  Item  No.  23S  -H 
Item  No.  196. 

Item  No.  347.  The  equivalent  evapora- 
tion from  and  at  212  deg.  per  pound  of  dry 
coal,  is  found  by  dividing  the  equivalent 
evaporation  per  hour,  Item  No.  344,  by  the 
weight  per  hour  of  dry  coal.  Item  No.  338. 

Item  No.  348.  The  equivalent  evapora- 
tion per  pound  of  combustible  is  found  by 
dividing  the  equivalent  evaporation  per  hour, 
Item  No.  344,  by  the  weight  per  hour  of 
combustible,  Item  No.  236  -^  Item  No.  196. 

Item  No.  349.  The  boiler  horse-power  will 
be  found  by  dividing  the  equivalent  evapora- 
tion per  hour,  No.  344  by  34.5. 

Item  No.  350.  The  efficiency  of  the  boiler 
is  found  by  multiplying  the  equivalent  evap- 
oration per  pound  of  dry  coal.  No.  347,  by 
965.8,  and  dividing  the  product  by  No.  248, 
the  number  of  thermal  units  in  one  pound 
of  dry  coal. 

No  credit  is  given  the  boiler  for  heat  units 
used  in  evaporating  moisture  contained  in 
fuel  as  fired. 

Engmes. 

Items  Nos.  351  to  358.  All  indicator  cards 
will  be  integrated  twice  by  different  com- 
puters. 

After  the  average  mean  effective  pressure 
of  the  indicator  cards  for  each  end  of  each 
cylinder  has  been  ascertained,  the  card  most 
nearly  approximating  the  average,  will  be 
selected  to  represent  the  test.  In  case  these 
cards  are  subject  to  correction,  resulting 
from  a  calibration  of  the  indicator  spring, 
the  following  method  will  be  used: 

Vertical  lines  dividing  the  length  of  card 
into  ten  or  twelve  equal  parts  will  be  drawn. 
At  the  points  where  these  lines  intersect 
the  lines  of  the  card,  the  card  will  be  cor- 
rected (correction  curves  having  been  made 
for  each  spring) ;  if  an  increasing  pressure, 
for  the  error  of  the  spring  under  similar 
conditions,  if  descending,  in  like  manner.  A 
new  card  will  be  drawn  through  the  points 
thus  located  and  the  relation  of  the  area 
of  the  rectified  to  the  actual  card  will  give 
a  factor  which  will  be  used  in  finding  the 
corrected  M.  E.  P. 

The  corrected  average  area  of  card,  divid- 
ed by  the  average  length  of  card,  and  mul- 
tiplied by  the  scale  of  spring  used,  will  give 
the  mean  effective  pressure. 

Items  Nos.  359  and  360.  Receiver  pres- 
sure on  compound  locomotives  will  be  ob- 
served by  gages  attached  as  closely  as  pos- 
sible to  the  receivers. 

Items  Nos.  361  to  364.  The  number  of 
expansions,  for  simple  locomotives,  will  be 
found  by  dividing  the  volume  at  release  plus 
the  volume  of  clearance,  by  the  volume  at 
cut-off  plus  the  volume  of  clearance.  For 
head  end  of  right  cylinder,  on  simple  loco- 
motives. 

Number  of  expansions 
No.  276  X  No.  188  +  No.  40  X  No.  188   _ 

~    No.  268  X  No.  188  +  No.  40  X  No.  188    "" 
No.  276  +  No.  40. 


No.  268  -!-  No.  40. 

The  formula  for  the  other  items  are  simi- 
lar in  form,  with  the  corresponding  per- 
centage of  stroke  substituted. 

For  compound  locomotives,  the  form  of  the 
expression  used  is  as  follows,  but  until  the 
path  followed  by  the  steam  is  known  for 
each  locomotive,  formulae  cannot  be  given. 

Volume  at  Release,  L.  P.  Cylinder  +  Volume 
of  Clearance  L.  P.  C. 


power  is  found  by  multiplying  together  the 
I.  H.  P.  constant,  the  average  revolutions 
per  minute  and  the  mean  effective  pressure. 

For  the  head  end  of  right  high  pressure 
cylinder,  the  indicated  horse-power  =  No. 
180  X  No.  198  X  No.  351. 

The  formula  for  the  other  items  will  be 
similar  in  form,  with  the  corresponding 
quantities  substituted. 

Item  No.  381.  The  dry  steam  per  indicat- 
ed horse-power  per  hour  is  found  by  dividing 
the  dry  steam  per  hour,  Item  No.  341,  less 
the  steam  used  by  calorimeters  or  other 
instruments,  by  the  total  indicated  horse- 
power, Item  No.   379. 

Or  if  L  ^  pounds  of  steam  used  per  hour 
by  calorimeters,  etc. 

T    xy    -a    xy         No.  341  —  L 
Dry  steam  per  I.  H.  P.  H.  =  — j^^-379 — 

Item  No.  382.  The  B.  T.  U.  per  I.  H.  P. 
per  hour  is  found  by  multiplying  the  dry 
coal  per  I.  H.-P.  per  hour,  Item  No.  380,  by 
the  calorific  power  of  one  pound  of  dry  coal. 
Item  No.  248. 

Locomotive. 

Item  No.  383.  The  dynamometer  horse- 
power is  found  by  multiplying  together  the 
D.  H.-P.  constant.  Item  No.  179,  the  average 
revolutions  per  minute.  Item  No.  198,  and 
the  average  drawbar  pull.  Item  No.  265,  or 
D.  H.-P.  =  No.  179  X  No.  198  X  No.  265. 

Items  Nos.  384  to  386.  The  pounds  of  coal, 
steam  and  B.  T.  U.  per  D.  H.-P.  hour  are 
found  in  the  same  manner  as  the  correspond- 
ing items  for  indicated  horse-power  hour. 

Items  No.  387  to  389.  The  number  of  foot- 
pounds is  found  by  multiplying  together  the 
average  drawbar  pull,  Item  No.  265,  the  av- 
erage circumference  of  the  driving  wheels 
in  feet.  Item  No.  13,  and  the  total  revolu- 
tions, Item  No.  197. 

As  the  coal,  steam,  etc.,  have  been  re- 
duced to  hourly  quantities,  for  convenience, 
the  product  obtained  by  the  multiplication 
in  the  preceding  paragraph  will  be  divided 
by  the  duration  of  tests  in  hours,  Item  No. 
196,  or  the  foot-pounds  at  drawbar  per  hour. 

No.  265   X  No.  13   X  No.  197 


No.  196. 

Using  the  figure  thus  obtained,  the  coal, 
steam  and  B.  T.  U.  per  1,000,000  ft.-lbs.  at 
drawbar  is  found  in  a  similar  manner  to 
Items  Nos.  380  to  382. 

Item  No.  394.  Since  the  I.  H.-P..  Item  No. 
379,  has  already  been  determined  from  the 
mean  effective  pressure  as  a  basis,  the  trac- 
tive force  T  can  most  conveniently  be  ob- 
tained as  the  product  of  the  constant  ratio 
(33,000  to  No.  13)  by  the  variable  ratio  No. 
379  to  No.  198  or  by  formula  as  follows: 

_  33000       No.  879 

~  No.  13  ^  No.  198 
This  may  be  checked  by  obtaining  the 
tractive  power  of  each  cylinder  separately 
directly  from  the  mean  effective  pressure, 
Nos.  351  to  358,  and  taking  their  sum;  for 
the  high-pressure  cylinder,  right  side,  head 
end,  the  formula  would  then  be  as  follows: 

No.  351  (No.  32'  — No.  78')  No.  3g 
No.  13 


T,  =  0.7854  X 


Volume  at  Cut-Off,  H.  P.  Cylinder  +  Volume 
of  Clearance,  H.  P.  C. 

Items  Nos.  365  to  372.  The  indicated  horse- 


and  correspondingly  for  each  of  the  other 
cylinders,  treating  the  head  and  crank  ends 
separately. 

Item  No.  395.  The  machine  friction  of  lo- 
comotive in  terms  of  horse-power,  is  the  dif- 
ference between  the  average  indicated  horse- 
power-and  the  average  dynamometer  horse- 
power. This  does  not  take  into  account  the 
friction  due  to  engine  truck  and  trailing 
wheels  and  axles.  ' 

Item  No.  396.  The  machine  friction  in 
terms  of  pounds  mean  effective  pressui-e,  for 
simple  engines,  will  be  taken  as  the  ma- 
chine friction  in  horse-power   (No,  395),  dl- 
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vided  by   the  average  horse-power  constAut 
and  the  average  revolutions  per  minute. 

Item  No.  397.  The  machine  friction  in 
terms  of  pounds  drawbar  pull  is  the  fric- 
tlonal  horse-power.  No.  395,  multiplied  by 
33,000  to  convert  it  into  foot-pounds,  divid- 
ed by  the  distance  in  feet  per  minute.  Or 
machine  friction  in  terms  of  pounds  draw- 
bar pull 

No.  395  X  33,000 


No.  198  X  No.  13 
Item  No.   398.     The  machine  efficiency  of 
locomotive  in  per  cent,  will  be  taken  as  100 
times  the  ratio  of  the  D.  H.-P.,  No.  383,  to 
the  I. H.-P.,  No.  379. 

Item  No.  399.    Efficiency  of  locomotive  will 
be  found  by  dividing  the  heat  equivalent  of 
xjne  horse-power  for  one  hour,  by  the  B.  T. 
U.  per  dynamometer  horse-power  hour.  No. 
386,    shown   by    test.     This   quantity   multi- 
plied by  100  will  be  the  efficiency  in  per  cent. 
Efficiency  of  locomotive  per  cent. 
_  254498.7 
"•No.  38(}. 

CALIBEATION  OF  INSTRUMENTS. 

Indicators. 

An  approved  type  of  inside  spring  steam 
engine  indicator  has  been  purchased. 

Indicator  springs  have  been  tested  on 
steam  drum  with  automatic  dead  weight 
valve,  in  which  the  volume  of  the  steam  re- 
mains practically  constant,  and  the  pressure 
may  be  varied  by  changing  the  weights  on 
the  valve. 

Each  spring  has  been  tested,  and  the  er- 
rors noted  both  for  ascending  and  descend- 
ing pressures  at  intervals  of  10  lbs.  through- 
out the  range  of  the  spring.  These  tests 
will  be  repeated  at  intervals  of  one  week 
throughout  the  period  of  the  tests,  unless 
by  reason  of  unsatisfactory  results  it  is 
found  necessary  to  make  tests  at  shorter 
intervals. 

All  indicators  have  been  tested  for  paral- 
lelism of  pencil  movement,  by  removing  the 
spring,  and  pushing  the  pencil  to  the  top 
of  card  and  allowing  it  to  fall,  at  several 
points  on  the  circumference  of  the  drum. 

The  perpendicularity  of  these  vertical 
lines  to  the  longitudinal  line  drawn  by  re- 
volving the  drum  with  the  pencil  motion  to 
Its  lowest  position,  and  the  parallelism  of 
the  vertical  lines  to  each  other  show  the 
correctness  of  the  parallelism  of  the  pencil 
movement. 

The  parallelism  of  the  piston  movement  to 
,the  drum  axis  with  the  spring  in  place  is 
determined  by  verifying  the  angle  between 
the  atmospheric  line  and  a  steam  line  made 
with  the  drum  at  rest. 

By  the  use  of  a  device  similar  to  the 
Brown  drum  spring  testing  device,  diagrams 
for  various  tensions  of  drum  springs  have 
l)een  obtained,  and  before  each  test,  diagrams 
of  the  drum  spring  tension  for  each  indi- 
.cator  will  be  taken  and  the  tension  adjust- 
ed to  give  the  best  results  at  the  speed 
at  which  test  is  to  be  run. 

The  influence  of  the  inertia  of  the  mov- 
ing parts  of  the  indicators  has  been  ascer- 
tained by  taking  cards  at  very  slow  speeds, 
and  others  at  the  highest  speed  which  will 
be  attained;  the  difference  in  length  of  the 
■card  shows  the  influence  of  inertia. 
Steam  Gages. 

All  steam  gages  have  been  tested  at  in- 
tervals of  10  lbs.  on  dead  weight  gage  tester, 
and  errors  noted  both  for  increasing  and 
decreasing  pressures.  Th«  recording  steam 
gage  has  been  tested  in  the  same  way,  no 
readings  being  taken  unless  piston  of  tester 
•was  revolving. 

Steam  Calorimeters. 

A  design  of  throttling-calorimeter,  which 
has  been  approved  by  Prof.  Peabody,  and 
"Which  is  essentially  a  Peabody  calorimeter. 
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has  been  made,  and  three  calorimeters  were 
manufactured  on  this  design. 

The  calorimeters  have  been  tested  to  a 
water  pressure  of  400  lbs.,  and  made  tight  at 
that  pressure. 

Keniovable  orifices  have  been  provided, 
which  will  deliver  about  200  lbs.  of  steam  per 
hr.,  the  diameters  of  the  eleven  sizes  of  ori- 
fices being  appropriate  for  pressures  ranging 
from  180  to  250  lbs.  The  deliveries  of  these 
orifices  have  been  carefully  calibrated  by  a 
coil  condenser,  all  the  steam  passing  through 
calorimeter  being  condensed  and  weighed. 

The  calorimeters  are  lagged  with  an  as- 
bestos cover,  2^/^  in.  of  hair  felt  and  a  casing 
of  Russia  iron  outside  ot  the  hair  felt. 

No  correction  will  be  made  for  radiation 
from  the  calorimeter. 

Weigliing  Scales. 

Standard  weights  have  been  provided  with 
which  all  scales  will  be  tested  at  intervals 
of  one  month,  or  oftener,  if  the  results  indi- 
cate the  necessity   for  more   frequent  tests. 
Water  Meters. 

Both  water  meters  have  been  tested  by 
passing  water  through  them,  and  weighing 
the  water,  and  observing  the  temperature. 

Tests  have  been  made  at  rates  of  flow 
varying  from  3  to  15  cu.  ft,  per  minute,  both 
for  intermittent  and  continuous  flows. 

The  correction  factor,  for  the  average 
rate  of  flow  during  the  test  will  be  used  in 
comparing  the  results  of  metering  and 
weighing  the  feed  water. 

The  pyrometers  for  measuring  fire-box  and 
smoke-box  temperatures  consist  of  thermo- 
couples, each  couple  being  ^composed  of  a 
junction  of  platinum  with  platinum-rhodium 
wire,  forming  the  pyrometer  Le  Chatelier. 

The  temperature  reading  is  obtained  by 
means  of  a  milli-voltmeter  showing  the  elec- 
tromotive force  set  up  in  the  thermo-couple, 
when  heat  is  applied.  The  couples  and  milli- 
voltmeter  have  been  compared  with  the  offi- 
cial standards  of  the  Bureau  of  Standards 
at  Washington,  D.  C,  and  all  temperature 
readings  will  be  corrected  by  reference  to 
their  certificate. 

ThermoTneters. 

Thermometers  have  been  provided  as  fol- 
lows: 

Six  reading  from  0  to  212  deg.  P.  for  feed 
water. 

Ten  reading  from  0  to  400  deg.  F.  for  calo- 
rimeters. 

Six  reading  from  0  to  600  deg.  F.  for  calo- 
rimeters. 

Four  reading  from  0  to  500  deg.  F.  for 
smoke-box. 

Of  these  thermometers,  two  of  each  kind 
have  been  calibrated  at  a  number  of  points 
throughout  their  respective  ranges,  by  the 
Bureau  of  Standards,  Washington,  D.  C,  and 
these  certified  thermometers  will  be  recali- 
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a  curve  of  true  pressure  has  been  plotted 
which  will  be  used  to  correct  all  readings. 
Draft  Gages. 

"U"  tube  gages  containing  water  will  be 
used  to  obtain  the  smoke-box,  fire-box  and 
ash-pan  pressures.  The  gages  have  been 
tested  by  the  Bureau  of  Standards,  Wash- 
ington, D.  C,  for  accuracy  of  graduation 
of  scales  and  uniformity  of  bore  of  tubes. 
These  corrections  have  been  plotted  and 
will  be  applied  to  all  readings. 

To  measure  the  lower  pressures  in  the 
calorimeters  single  tube  mercury  pressure 
gages  will  be  used.  These  gages  have  a  range 
from  0  to  7  lbs.  per  sq.  in.  and  have  been 
tested  by  the  Bureau  of  Standards  at  Wash- 
ington, D.  C,  for  accuracy  of  scale  readings 
and  uniformity  of  bore  of  tube,  and  the 
plotted  curve  of  these  tests  will  be  used  to 
correct  all  readings. 

Coal   Calorimeter. 

The  calorimeter  to  be  used  is  the  Will- 
iam Thompson  calorimeter  with  some  slight 
modifications  to  facilitate  working  and  out- 
put. This  calorimeter  has  been  standard- 
ized by  testing  in  it  two  samples  of  coal 
which  were  previously  testea  in  ten  different 
bomb  calorimeters,  including  a  test  in  the 
bomb  calorimeter  at  the  Bureau  of  Stand- 
ards, Washington,  D.  C.  The  mean  of  these 
ten  determinations  is  taken  as  representing 
the  heat  units  in  these  two  coals,  and  these 
coals  when  tested  in  the  Thompson  calori- 
meter, enable  it  to  be  standardized  so  as  to 
■give  results  the  same  as  the  bomb  calori- 
meter. Furthermore,  a  sufficient  amount  of 
these  two  coals  has  been  prepared  so  that 
the  Thompson  calorimeter  can  be  frequently 
checked.  It  also  provides  a  means  of  ready 
standardization,  in  case  of  accident  to  any 
of  the  parts  of  the  Thompson  calorimeter, 
or  in  case  of  getting  a  new  instrument  com- 
plete. 

Orsat  Apparatus  for  Analysis  of  Smokestack 
Gases. 

The  Orsat  apparatus  to  be  used  in  analyz- 
ing the  smoke-box  gases  has  had  its  meas- 
uring pipette  carefully  calibrated  by  filling 
with  water  at  room  temperature,  and  then 
weighing  this  water  as  a  whole  and  in  suc- 
cessive portions  corresponding  to  the  gradu- 
ations on  the  measuring  pipette.  The  neces- 
sary corrections,  where  any  were  found 
requisite,  will  be  used  in  reading  the  per- 
centages from  the  measuring  pipette. 


Rolling   Stock  on  the  Victoria  State   Rail- 
ways. 


Mr.  T.  H.  Woodroffe,  Chief  Mechanical  En- 
gineer of  the  Victoria  Government  Railways, 
sends  us  the  accompanying  photograph  of 
one  of  the  new  10-wheel  locomotives  recent- 
ly designed  by  him.     These  engines  are  in- 


New    Ten-Wheel    Locomotives    for    Victoria    State    RaJIways. 


brated  at  intervals  and  will  be  used  as  stand- 
ards for  the  determination  of  the  errors  of 
all  other  thermometers  used. 
Barometer. 
For  observation  of  the  atmospheric  pres- 
sure, a  mercurial  barometer  will  be  used. 
This  instrument  has  been  calibrated  by  the 
Bureau  of  Standards,  Washington,  D.  C,  and 


tended  for  passenger  and  freight  service  on 
the  main  and  branch  lines  and  are  of  only 
moderate  weight.  Eleven  of  this  design 
have  already  been  turned  out  of  the  rail- 
road company's  shops,  ten  more  are  under 
construction  in  the  company's  shops  and 
seven  are  being  built  by  contract  in  out- 
side shops  at  Melbourne.     With  the  excep- 
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tion  of  one  or  two  special  engines,  these 
are  the  first  that  have  been  built  in  the 
company's  shops,  all  of  the  motive  power  for 
the  lines  having  been  bought  from  outside 
concerns  in  Victoria.  The  engines  have  the 
following  principal  dimensions: 

Gage   ' 5  ft.    3   in. 

Cylinders 18  in.  x  26  in. 

Valves  Piston 

Diameter   of  drivers 60  in. 

Driving   wheel    base 13  ft. 

Engine   wheel   base 24  ft.  3%  in. 

Total   wheel   base,  engine  and  tender.  .48  ft.  4  in. 

Grate   area    ....'. 22.5  sq.  ft. 

Fire-box  heating  surface 120  sq.  ft. 

Tube   heating   surface 1,288  sq.  ft. 

Total    heating   surface 1,408  sq.  ft. 

Working    steam    pressure 175  lbs. 

Water  capacitv  of  tender 4,000  imp.  gallons 

Coal  capacity  of  tender 5  tons 

Weight    on   drivers 84.000  lbs. 

Total  weight  of  engine 114,240  lbs. 

Weight   of   tender 89,600  lbs. 

The  engine  has  a  Belpaire  boiler  with  cop- 
per fire-box  and  brass  tubes. 

The  other  illustration  shows  the  standard 
goods  wagon  in  use  on  the  Victorian  Rail- 


giving  much  trouble  by  breaking  cylinders, 
and  the  repair  bill  for  this  item  is  serious. 
A  great  part  of  this  expense  can  be  saved 
by  building  locomotives  with  inside  cylin- 
ders. The  present  simple  locomotive  is  an 
exceedingly  wasteful  machine  from  cylinder 
condensation,  and  is  proportionately  lack- 
ing in  speed  therefrom.  The  inside  cylinder 
locomotive  will  reduce  this  condensation 
and  the  speed  will  be  increased  on  account 
of  absence  of  sluggishness  of  wet  steam  and 
the  greater  ease  of  keeping  up  boiler  pres- 
sure. The  nosing  of  the  engine  will  be  re- 
duced and  the  wear  of  wheel  flanges,  wheel 
hubs,  axle  box  flanges  and  axle  collars  will 
be  diminished,  and  possibly  rails  will  have 
increased  life.  The  internal  friction  of  the 
engine  will  also  be  reduced. 

In  large  locomotives  the  centers  of  out- 
side cylinders  are  so  far  apart,  and  the 
points  of  fastening  of  the  frames  are  so 
near  the  center  of  the  engine  that  the  strain 


Standard   15-ton 'Car,   Victoria   State    Railways. 


ways.  It  is  built  entirely  of  steel  and  has 
a  marked  capacity  of  15  long  tons.  It  has  a 
cubic  capacity  of  687  cu.  ft.  and  will  carry 
15  tons  of  coal,  wheat  in  bulk  or  similar 
articles.  The  tare  weight  of  these  cars  is 
from  13,200  lbs.  to  14,000  lbs.,  depending  on 
the  weight  of  the  wheels  on  which  they  are 
mounted.  These  and  all  other  cars  for  pas- 
senger and  freight  service  are  built  in  the 
company's  own  shops. 

A  number  of  all-metal  cars  built  as  far 
back  as  1860  and  1870  are  still  in  use  on 
this  road  and  all  new  cars  and  replacements 
have  been  built  of  steel  throughout  for  sev- 
eral years  past.  There  are  now  about  2,000 
In  service.  This  company's  experience  has 
been  that  in  Victoria,  at  least,  all-metal  cars 
can  be  built  for  less  money,  their  cost  of 
maintenance  is  considerably  less,  damage 
from  collision  more  easily  repaired,  and  the 
ultimate  life  more  than  double  that  of  wooden 
or  composite  cars. 


Inside  Cylinder  Locomotives. 

BY   F.    W.    UEAN. 

The  appearance  in  this  country  of  a  num- 
ber of  locomotives  having  inside  and  out- 
Bide  cylinders,  shows  that  the  dislike  of  the 
crank  axle  Is  not  so  strong  as  to  prevent 
Its  use  if  any  important  end  is  thereby  ac- 
complished. The  only  argument  that  1 
have  ever  heard  against  crank  axles  is  that 
they  are  unreliable.  The  persistency  of 
their  use  in  England  shows  that  this  is  not 
so.  On  American  locomotives  there  are 
Important  parts  which  are  as  unreliable  and 
troublesome  as  crank  axles.  Present  meth- 
ods of  construction  and  present  qualities  of 
materials  have  made  the  crank  axle  safe 
for  locomotive  use.     Large  locomotives  are 


on  the  neck  of  the  cylinder  casting  is  so 
great,  considered  as  a  girder,  that  it  cannot 
be  met  except  by  increasing  the  dimensions, 
which  has  several  disadvantages.  There  are 
initial  strains  in  the  foundry  and  strains 
from  the  heating  and  cooling  of  the  cast- 
ings in  service  which  almost  inevitably 
crack  cylinders.  The  cast-iron  overhung 
girders  that  the  cylinders  form  would  be 
tolerated  in  scarcely  any  other  structure, 
and  especially  in  one  which  is  subjected  to 
the  frequently  repeated  and  violent  dynamic 
strains  of  locomotive  cylinders.  The  inside 
cylinder  forms  a  girder  which  is  supported 
at  the  ends  by  the  frames  and  loaded  be- 
tween, and  is  therefore  good  engineering 
construction.  It  is  deep  necessarily  in  pro- 
portion to  its  length  and  forms  a  satisfac- 
tory girder  for  taking  the  load,  while  its 
outside  companion  is  remarkably  bad  in  this 
respect.  Incidentally,  there  may  be  a  re- 
duction of  some  importance  in  cylinder 
breakages  from  the  absence  of  overhung 
cylinders  fouling  the  cylinders  of  other  en- 
gines, cars,  etc.  The  reduction  in  weight 
would  be  most  important,  amounting  in 
many  cases  to  4,000  or  5,000  lbs. 

There  would,  of  course,  be  a  limit  to  the 
size  of  cylinders,  but  23-in.  cylinders  can  be 
used,  if  we  can  judge  by  the  size  of  the 
inside  low-pressure  cylinders  of  French 
four-cylinder  compound  locomotives.  With 
the  long  stroke  that  is  now  used  sufficient 
cylinder  volume  for  most  cases  can  be  ob- 
tained, especially  with  the  very  high  steam 
pressures  now  carried.  As  locomotives  are 
now  built  with  fire-boxes  whose  length  is 
not  limited  by  the  axles,  the  crank  axle  even 
of  a  long  stroke  engine  will  not  reduce  the 
grate  area,  nor  will  it  force  the  height  of 
the  boiler  above  present  limits. 


There  is  something  lacking  in  the  present 
large  engines.  They  do  not  accomplish  what 
they  ought,  and  something  radical  ought  to 
be  done  to  make  them  better  mechanical 
structures,  to  economize  steam  and  to  make 
them  steam  better.  The  adoption  of  inside 
cylinder  locomotives  will  do  a  great  deal  to 
bring  this  and  all  of  the  above-mentioned 
advantages  to  realization.  As  long  ago  as 
1895  the  late  J.  N.  Lauder  told  the  writer 
that  if  it  were  not  for  the  crank  axle  he 
would  begin  to  build  inside  cylinder  locomo- 
tives. 

The  crank  axle  can  be  designed  in  several 
different  ways,  but  I  should  prefer  a  built- 
up  axle,  made  of  nine  pieces,  crank  arms, 
crank  pins  and  straight  pieces  of  the  axle 
all  separate,  forced  together  with  tapered 
fits  and  keyed,  as  is  frequently  done  in  ma- 
rine practice.  This  method  is  used  by  the 
Lancashire  and  Yorkshire,  of  England.  By 
doing  away  with  eccentrics  on  the  axle  a 
center  bearing  can -be  used,  and  this  will  re- 
duce the  strain  on  the  axle.  Doing  away 
with  eccentrics,  of  course,  raises  the  ques- 
tion as  to  the  design  of  the  valve  gear.  I 
hope  that  the  appearance  in  this  country  of 
the  Mallet  and  DeGlehn  four-cylinder  com- 
pounds, both  with  Walschaert  valve  gear, 
will  bring  about  the  use  of  this  admirable 
device.  It  is  a  more  scientific  gear  than  the 
Stephenson,  which  is  a  reversing  makeshift. 
In  order  to  render  the  center  bearing  of  the 
crank  axle  possible  the  Walschaert  gear  can 
be  driven  by  a  return  crank  from  the  out- 
side crank  pin. 

Referring  still  further  to  the  limit  of  size 
of  inside  cylinders,  occasionally  in  England 
and  on  the  continent,  there  are  seen  locomo- 
tives with  outside  frames,  and  such  loco- 
motives have  been  built  in  this  country  for 
narrow-gage  railroads,  by  the  Baldwin 
Locomotive  Works.  With  such  frames  in- 
side cranks  far  apart  can  be  used  with  a 
center  bearing,  and  ample  room  for  the 
largest  cylinders  can  be  provided.  There 
will  also  evidently  be  room  enough  fior  ec- 
centrics on  the  axle  each  side  of  the  center 
bearing.  Such  locomotives,  although  they 
would  look  strange  to  our  eyes,  would  have 
all  of  the  advantages  which  the  inside  cylin- 
der locomotive  possesses. 


Guard    Rail    Brace. 


The  illustration  shows  a  serviceable  guard' 
rail  brace,  with  the  special  feature  of  raising 
the  guard  rail  higher  than  the  running  rail 
or  guarding  a  heavy  rail  with  a  light  one. 
Frequently  much  trouble  and  delay  is  occa- 
sioned By  slight  accidents  due  to  the  condi- 


G.    M.    L.   Guard    Rail    Brace. 

tions  of  guard  rails,  and  considerable  wear 
and  tear  on  frogs  is  caused  by  the  guard 
rail  not  remaining  rigid.  These  conditions 
can  be  remedied  by  using  a  guard  rail  brace 
that  supports  the  guard  and  running  rail,  as 
well  as  braces  the  guard  rail  and  directly 
connects  the  guard  and  running  rail.  These 
guard  rail  braces  are  furnished  either  with 
or  without  bolts  or  filler  blocks,  and  can  b& 
supplied  to  cover  any  conditions  specified, 
whether  it  is  desired  to  raise  the  guard  rail 
or  not.  They  are  made  by  the  G.  H.  L.  Rail 
Joint  Co.,  150  Nassau  street.  New  York. 
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THE  STEAM   TURBINE    SITUATION. 


The  steam  turbine,  as  a  commercial  and 
economical  success,  is  less  than  20  years 
old.  It  does  not  follow,  however,  that  the 
turbine  is  as  far  from  perfection  as  the 
steam  engine  was  20  years  after  its  in- 
ception by  James  Watt.  In  the  early  days 
of  steam  engine  building,  the  laws  of  thermo- 
dynamics were  not  well  understood,  the  fa- 
cilities for  making  engines  were  crude,  there 
were  no  expert  engineers  to  direct  the  de- 
sign and  manufacture,  and  the  demand  for 
steam  power  was  limited.  All  these  factors 
and  others  tended  to  retard  the  art  of  steam 
engine  building.  In  fact,  only  within  the 
past  30  or  40  years  has  the  steam  engine 
been  greatly  perfected. 

The  steam  turbine  has  entered  the  field  in 
the  face  of  a  strong  competitor,  so  that 
what  success  it  has  met  with  has  been  won 
by  merit.  The  best  performance  on  record 
for  a  steam  engine  was  reported  by  Prof. 
Schroeter,  of  Munich,  and  Prof.  Webber,  of 
Zurich.  The  tests  were  made  on  a  triple- 
expansion  four-cylinder  horizonal  Sultzer  en- 
gine using  steam  superheated  230  degrees  at 
180  lbs.  per  sq.  in.  pressure.  With  a  load 
of  2,860  horse-power  the  steam  consumption 
was  8.97  lbs.  per  indicated  horse-power  per 
liour,  which  in  this  case  is  equivalent  to 
about  14.25  lbs.  of  steam  per  kilowatt  per 
hour.  Of  course,  the  above  results  are  not, 
nor  can  be,  obtained  in  commercial  practice, 
but  they  serve  to  show  the  possibilities  of 
the  steam  engine.  It  is  not  unusual,  how- 
ever, for  large  power  plants  using  multiple 
expansion  condensing  engines  to  operate 
with  a  steam  consumption  of  from  12  or  14 
lbs.  per  indicated  horse-power,  which  is 
equivalent  to  19  to  22.1  lbs.  of  steam  per 
kilowatt  per  hour,  assuming  a  combined 
efficiency  of  85  per  cent,  for  the  engine  and 
generator.  The  steam  turbine,  by  reason  of 
its  high  rotative  speed,  is  particularly  well 
adapted  for  direct  connection  to  electric 
generators.  The  largest  turbine  installa- 
tions, so  far,  have  been  built  for  central 
power  plants,  so  that  in  point  of  steam  econ- 
omy they  must  compete  with  the  best  mul- 
tiple expansion  engines.  Steam  turbines  of 
2,600  k.  w.  capacity,  operating  with  a  steam 
pressure  of  185  lbs.,  a  superheat  of  186  deg., 
and  a  vacuum  of  28  inches,  have  developed 
an  electrical  horse-power  on  11.02  lbs.  of 
steam  per  hour  which  would  be  equivalent 
to  about  9.38  lbs.  of  steam  per  indicated 
horse-power  per  hour,  a  figure  which  com- 
pares favorably  with  the  best  steam  engine 
performance,  and  which  is  much  better  than 
that  usually  obtained  from  steam  engines. 
It  is  now  not  difficult  to  design  a  steam  tur- 
bine with  a  guaranteed  performance  of  14% 
or  15  lbs.  of  steam  per  electrical  horse-power 
per  hour  when  using  steam  at  moderate 
pressures,  superheated  about  100  degrees 
Fahr.,  and  with  a  vacuum  in  the  condenser 
of  27  in. 

The  steam  turbine  has  certain  limitations, 
but  these  will  no  doubt  be  overcome  in  time. 
It  is  not  reversible,  its  rotative  speed  is 
high,  and  real  economy  cannot  be  obtained 


without  a  good  vacuum  in  the  condenser  and 
without  superheated  steam.  .  Reversibility  is 
not  essential  except  for  marine  and  some  in- 
dustrial purposes.  The  high  rotative  speed 
is,  as  before  noted,  a  decided  advantage  for 
central  power  station  work,  but  for  many 
commercial  and  manufacturing  purposes  it 
is  objectionable.  In  those  types  of  turbines 
which  employ  a  relatively  low  rotative  veloc- 
ity, the  necessity  for  high  degrees  of  super- 
heat is  not  so  important  as  in  turbines  run- 
ning at  high  velocity.  The  function  of  the 
superheat  in  a  steam  turbine  is  to  prevent 
fluid  friction  due  to  condensation  of  the 
steam  while  passing  through  the  blades.  It 
has  been  found  by  the  late  Dr.  Thurston 
that  with  a  10  in.  disk  the  loss  due  to  fluid 
friction  amounted  to  one  horse-power  for 
every  275  drops  at  200,000  revolutions  per 
minute.  In  a  steam  engine  the  function  of 
superheated  steam  is  to  supply  enough  heat 
to  the  cylinder  walls  to  prevent  cylinder  con- 
densation. In  steam  turbines  cylinder  con- 
densation does  not  have  to  be  considered, 
and  it  is  therefore  found  that,  although 
higher  economy  may  be  obtained  with  higher 
degrees  of  superheat,  a  moderate  degree  is 
more  desirable,  as  it  entails  less  trouble  with 
the  superheaters. 

The  turbine  will  probably  always  hold 
first  place  for  economy  in  space.  Owing  to 
the  perfect  balance  of  the  rotating  parts,  it 
is  not  necessary  to  provide  heavy  founda- 
tions. Furthermore,  the  turbine  has  few 
bearing  parts.  It  has  been  claimed  that  the 
blades  wear  by  erosion  but  as  in  hydraulic 
work,  the  erosion  is  proportional  to  the 
fluid  velocities,  and  is  increased,  by  moisture 
in  the  steam,  in  the  same  manner  as  sand 
affects  the  blades  of  a  Pelton  wheel.  Tur- 
bines which  run  at  relatively  low  velocities 
have  not  suffered  much  from  erosion. 


A    STANDARD    COUPLER. 


If  the  Master  Car  Builders'  Association  de- 
cides to  act  favorably  on  the  recommenda- 
tion contained  in  the  President's  address  to 
the  last  convention  advocating  the  adoption 
of  a  standard  coupler,  it  will  find  itself  con- 
fronted with  a  task  almost  as  diflicult  as 
that  which  it  imposed  upon  itself  seventeen 
years  ago,  when  it  took  the  first  radical  step 
in  the  solution  of  the  coupler  problem  and 
adopted  a  standard  type  of  automatic  coup- 
ling. There  is  not  the  imperative  necessity 
of  action  now  that  there  was  in  1887,  nor 
will  the  benefits  to  be  derived  compare  with 
the  saving  in  life  and  in  cost  of  operation 
which  have  resulted  from  the  adoption  of 
the  automatic  coupler  instead  of  keeping  the 
old  bull-nose  or  link  and  pin  couplers  in  use. 
Manifold  advantages,  however,  would  re- 
sult from  the  adoption  of  one  form  of  coupler 
as  standard,  which  would  warrant  to  a  great 
degree,  at  any  rate,  the  time  and  money 
which  would  be  spent  in  bringing  about  the 
proposed  change.  The  situation  in  which 
the  railroads  find  themselves  as  a  result  of 
the  general  use  of  a  diversity  of  makes  of 
couplers  grows  in  seriousness  as  the  number 
of  cars  in  service  increases  and  action  of  the 
sort  recommended  seems  to  be  the  obvious 
way  of  affording  relief.  With  the  40  or  50 
different  makes  of  couplers  at  present  used, 
every  road  which  handles  cars  in  inter- 
change is  compelled  to  carry  a  stock  of 
coupler  repair  parts  representing  an  invest- 


ment of  thousands  of  dollars.  Much  of  this 
stock  is  seldom  drawn  upon;  nevertheless  a 
supply  of  parts  for  all  makes  of  couplers 
must  be  kept  on  hand  to  insure  against  de- 
lays in  making  repairs  to  foreign  cars.  A 
large  part  of  the  money  thus  invested  is  tied 
up  indefinitely  and  yields  no  return,  but, 
with  a  standard  coupler  in  use,  the  stock 
of  repair  parts  carried  could  be  reduced  to  a 
minimum  determined  by  the  average  demand 
for  a  given  period  and  the  money  now  in- 
vested in  stocks  of  couplers  and  parts  would 
be  released  for  other  purposes.  Additional 
economies  would  be  realized  by  saving  space 
in  storehouses  and  in  the  care  and  handling 
or  stock,  as  well  as  in  the  simplification 
of  records  and  accounts.  Perhaps  the  great- 
est pecuniary  benefit  would  result  from 
the  ease  and  quickness  with  which  repairs 
could  be  made,  not  so  much  because  of  the 
actual  saving  in  expense,  although  this  would 
be  considerable,  as  from  the  direct  effect  on 
the  earning  power  of  the  cars  in  lessening 
their  detention  from  service  on  account  of 
repairs.  This  would  be  true  not  only  in  the 
repair  yards,  but  on  the  road  as  well,  where 
many  costly  delays  to  loaded  cars  and  often- 
times to  the  trains  in  which  they  belong, 
would  be  avoided. 

Many  of  the  difficulties  and  obstacles 
which  were  encountered  when  the  Associa- 
tion adopted  the  vertical,  plane  type  of  coup- 
ler as  standard  will  be  encountered  again  if 
an  attempt  is  made  to  pick  out  from  the 
couplers  now  in  use  a  standard  design  which 
will  meet  all  the  requirements  of  efficiency 
and  strength  or  to  design  an  entirely  new 
form  which  would  combine  the  best  features 
of  each  of  several  existing  makes.  It  was 
the  original  intention  of  the  Association  in 
1887  to  fix  upon  some  one  of  the  very  numer- 
ous forms  of  coupling  devices  which  had 
been  brought  out  by  ingenious  inventors 
and  to  adopt  that  particular  form  as  a 
standard.  The  hopelessness  of  such  a  task 
can  well  be  imagined,  for  at  the  time  the 
tests  to  decide  what  form  was  the  best  were 
made  at  Buffalo,  some  46  different  makes 
were  represented  and  these  were  only  a  few 
of  the  three  or  four  thousand  attempted  solu- 
tions which  had  been  patented  up  to  that 
time.  When  the  tests  were  made  the  differ- 
ent couplers  were  divided  into  classes,  ac- 
cording to  their  principle  of  operation  and 
the  best  that  the  committee  to  which  was 
intrusted  the  task  of  selection  could  do  was 
to  recommend  the  type  of  coupler  of  which 
the  Janney  was  characteristic.  In  its  re- 
port the  committee  said: 

These  tests  and  this  method  of  procedure  were 
important  steps  in  the  evolution  of  the  subject, 
because  they  raised  the  question  from  the  en- 
deavor to  select  one  coupler  from  the  great  num- 
ber in  existence,  to  a  selection  from  among  types 
as  these  classes  virtually  corresponded  to  types. 
This  advance  was  very  important,  because  it  per- 
mits the  various  railroad  companies  a  range  in 
the  selection  of  what  coui)lcr  they  will  adopt  in 
the  event  of  the  proposed  type  being  approved 
by  the  Association  :  because  it  enables  inventors 
to  concentrate  their  abilities  on  increasing  the 
number  of  couplers  in  the  preferred  type  and 
to  devise  improvements  in  those  already  in  exist- 
ence :  it  protects  railroad  companies  against  ex- 
tortion, as  would  be  th<>  case  It  any  one  coupler 
instead  of  a  type  of  couplers  interchangeable 
among  themselves  was  adopted  as  the  standard  of 
the   Association. 

All  of  this  was  undoubtedly  true  at  that 

time,   but  it   hardly   holds   as  an   argument 

against  the  adoption  of  one  form  of  coupler 

as  standard  at  the  present  time.     The  same 

report  says  in  another  place: 

The  (lifTiculty  has  not  been  to  find  tlie  best 
coupler  from  a  large  number  of  very  merirorloos 
devices  as  might  reasonably  be  supposed  Irom  ex- 
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peiiente  with  other  inventions  made  in  such  vast 
numbers,  but  to  find  even  one  device  which  did 
not   possess   grave   disadvantages. 

This  was  notably  true  at  that  time  and, 
unfortunately,  more  or  less  fits  the  case  at 
the  present  time.  The  President  of  the  Asso- 
ciation in  making  his  recommendation  for  a 
standard  coupler  at  the  last  convention  point- 
ed out  the  necessary  mechanical  features 
which  a  generally  satisfactory  automatic 
coupler  adapted  to  modern  service  conditions 
should  embody.  These  are  automatic  knuckle 
opening,  automatic  locking  of  the  knuckle  by 
gravity  when  two  cars  come  together  under 
any  conditions  of  track,  a  positive  lock-set 
and  an  efficient  lock  to  the  lock.  It  is  im- 
portant that  the  knuckle  will  not  pull  out  if 
the  knuckle  pin  breaks  and  some  provision 
should  be  made  for  taking  up  wear  on  the 
moving  parts  and  those  in  contact  with  each 
other  when  the  cars  are  coupled.  There  are, 
to-day,  nearly  8,000  patents  on  coupling  de- 
vices and  attachments,  covering  seemingly 
every  possible  combination  of  any  merit  and 
manj'  of  these  are  conflicting  in  more  than 
one  claim.  It  seems  hardly  possible,  there- 
fore to  design  a  new  coupler  which  would 
embody  every  point  considered  essential  to 
a  satisfactory  device  without  becoming  en- 
tangled in  legal  controversies  without  end. 
Of  these  8,000  or  more  patented  devices 
there  are  perhaps  ten  makes  of  couplers 
now  in  extensive  use  which  exist  by  virtue 
of  the  principle  of  the  survival  of  the  fit- 
test, and  were  any  coupler  fixed  upon  as 
standard  it  would  be  from  among  these,  or 
if  a  new  design  were  prepared  it  would  al- 
most of  necessity  infringe  on  some  one  or 
more  features  of  these  ten.  The  Janney  type 
of  coupler  originally  adopted  was  fully  cov- 
ered by  patents,  but  the  owners  of  the  pat- 
ent were  prevailed  upon  to  waive  their 
rights  to  the  exclusive  use  of  the  contour 
lines  which  were  adopted  as  part  of  the 
standard.  It  might  be  possible  to  select 
from  the  few  makes  of  couplers  now  in  ex- 
tensive use  the  best  mechanical  features 
of  each  and  so  combine  them  as  to  obtain 
the  desired  result  in  an  entirely  new  de- 
sign, but  it  is  not  probable  that  the  makers 
would  all  agree  to  waive  their  rights  for 
little  or  no  consideration  and  with  no  as- 
surance of  an  equitable  division  of  the  busi- 
ness of  making  and  selling  the  new  design 
of  coupler.  This,  however,  seems  to  be  the 
only  way  around  the  difficulty,  and  it  re- 
mains to  be  seen  whether  or  not  it  can  be 
done. 

Fully  as  important  as  the  mechanical  de- 
sign is  the  quality  of  the  metal  of  which 
couplers  are  made.  Cheap  couplers  can  be 
bought  and  are  bought  by  some  roads  with 
a  false  idea  of  economy,  on  the  ground  that 
coupler  breakages  are  becoming  so  numerous 
that  the  least  expensive  way  out  of  the  diffi- 
culty is  to  buy  the  cheapest  makes  for  re- 
placements. Just  as  much  depends  on  the 
quality  of  material  in  couplers  as  in  cast- 
iron  wheels  and  the  most  expensive  in  first 
cost  are  the  cheapest  in  the  end.  One  large 
Western  road  early  adopted  and  has  con- 
tinued to  use  exclusively  a  make  of  coupler 
containing  uniformly  high-grade  material 
and  its  records  for  the  last  year  show  that 
approximately  twice  as  saany  coupler  fail- 
ures occurred  on  foreign  cars  on  its  lines  as 
occurred  on  its  own  cars  on  foreign  lines. 
This  is  a  convincing  argument  for  the  use 
of  couplers  made  only  of  the  best  material. 


A  STUDY  IN  RAILROAD  RECEIVERSHIPS. 


In  a  summarized  form  the  returns  for  re- 
ceiverships of  American  railroad  properties 
unfortunately  do  not  go  back  beyond  the 
year  1876.  They  do  not,  therefore,  cover  the 
immediate  years  following  the  panic  of  the 
autumn  of  1873.  But  they  do  take  in  the 
so-called  "long  drag"  up  to  1880,  following 
the  former  year  of  financial  disaster,  and 
thus  they  allow  an  inclusion  of  its  effects. 
Including  the  year  1903,  for  which  the  returns 
have  come  in  during  the  present  year,  there 
is  a  total  of  28  years  through  which  the 
subject  can  be  reviewed  and  the  mutations 
of  the  figures  analyzed.  Taken  in  their  en- 
tirety and  marking  their  variations,  they 
offer  not  merely  some  instructive  lessons  of 
the  past,  but  some  suggestive  hints  for  the 
future. 

The  summary  for  28  years,  or  more  than 
a  quarter  of  a  century  marked  by  immense 
railroad  expansion,  shows  that  652  railroads 
with  114,855  miles  of  track,  and  capitalized 
at  $6,415,055,000  in  stocks  and  bonds,  have 
gone  under  receiverships.  Even  allowing 
for  duplicated  receiverships  of  railroad 
properties,  returns  which  show  thus  that,  in 
par  values,  about  one-half  of  the  stocks  and 
bonds  of  the  railroads  of  the  United  States 
have  gone  into  the  hands  of  receivers — and 
about  the  same  ratio  of  railroad  mileage — 
give  us  facts  of  impressive  magnitude. 
There  are,  of  course,  qualifying  circum- 
stances. Besides  the  duplicate  receiverships 
referred  to,  not  all  the  stocks  and  bonds — 
especially  the  stocks — have  represented  cash 
paid  in;  and  there  have  been  pro  forma  re- 
ceiverships and  receiverships  for  "protection 
of  interests"  which  might,  with  foresight 
more  wise  or  more  unselfish,  have  been 
avoided.  Still,  the  great  majority  of  the  re- 
ceiverships have  been  the  outcome  of 
genuine  financial  stress  and  emergency  and 
their  striking  totals  stand  to  prove  the 
vicissitude  of  American  railroad  investment. 

Taking  the  massive  figures  up  in  detail  it 
will  be  found  that  the  receiverships  have 
had  three  climacteric  periods  corresponding, 
as  was  to  be  expected,  with  times  of  depres- 
sion in  finance  and  industry,  but  with  some- 
what divergent  causes  back  of  those  periods. 
That  part  of  the  "long  drag" — following  the 
crisis  of  1873 — for  which  we  have  the  sum- 
marized returns,  give  us  the  annexed  table: 

Stoclcs 
Miles.    No.  of  Roads,     and  Bonds. 

1876 6,662  42  $467,000,000 

1877 3,637  38  220,294,000 

1878 2,320  27  93,385,000 

1879 1,102  12  39,367,000 

1880 885  13  140,265,000 

Total 14,606  132  $900,311,000 

The   second   high   point  in    what   may   be 

called  the  receivership  curve  appears  during 

the  three  years,  1883-85,  inclusive,  and  gives 

the  following  returns: 

Stoclts 
Miles.    No.  of  Iloads.     and  Bonds. 

1883 1,990  11  $108,470,000 

1884 11,038  37  714,755,000 

1885 8,286  44  385,460,000 

Total 21,314  92  $1,208,685,000 

The  third  period,   and   one  very   striking 
in  both  the  relative  and  absolute  amount  of 
the   entries,   is  expressed   in   the  table   sub- 
joined, stocks 
Mllea.    No.  of  Roads,     and  Bonds. 

1892 10,508  36  $:j57,692,000 

1893 29.340  74  1,781,046,000 

1894 7.005  38  395,791,000 

189.-, 4.089  31  369.075,000 

1896 .       5,441  34  275,597,000 

Total 56..''.83  213    .       $3,179,201,000 


The  three  brief  tables,  whether  taken  to- 
gether or  apart,  are  extremely  interesting. 
Thirteen  out  of  the  28  years  of  receiver- 
ships return  stocks  and  bonds  involved  of 
$5,348,197,000,  or  about  83  per  cent,  of  the 
total,  corresponding  figures  for  mileage 
being  92,303,  or  about  80  per  cent.,  and  for 
number  of  roads  337,  or  somewhat  more 
than  one-half  the  total  number.  If  we  take 
up  the  causes  and  apply  them  to  the  three 
periods,  the  first  must  be  assigned  almost 
exclusively  to  the  fever  of  railroad  construc- 
tion which  led  up  to  the  panic  of  1873;  the 
second  period  to  speculative  collapse  of  a 
much  more  general  type;  and  the  third 
period  to  both  the  foregoing  causes,  com- 
bined to  which  are  to  be  added,  as  very  im- 
portant factors,  the  disturbance  in  national 
finances  with  the  silver  question  in  the  fore- 
ground and  the  "currency  famine"  of  1893 
as  one  of  the  unique  phenomena.  Logically, 
with  three  such  potent  causes  of  disaster 
blended,  the  third  period  looms  large  in  its 
returns,  which  show,  for  only  five  years,  re- 
ceiverships for  213  roads  with  56,383  miles 
and  ?3,179,201,000  in  stocks  and  bonds — 
about  one-half  the  total  of  stocks  and  bonds 
for  the  whole  period  of  28  years.  The  dark 
year,  1893,  with  its  74  roads,  mileage  of 
29,340,  and  stocks  and  bonds  of  $1,781,046,000, 
in  this  connection  is  to  be  especially  noted. 

If  we  take  the  year  1873  as  the  beginning 
of  the  first  receivership  epoch,  the  returns 
show  the  receivership  periods  almost  ex- 
actly ten  years  apart.  It  is,  doubtless,  to 
a  large  extent  a  coincidence.  Yet  the  fact 
may  be  recalled  that  during  the  high  swell 
of  speculation  of  three  or  four  years  ago 
some  of  the  best  financial  prophets  were 
forecasting  panic  and  collapse  at  just  about 
the  timfe  which  would  have  filled  out  another 
decade.  Happily  the  panic  has  not  come. 
The  wave  of  speculation  rolled  high  but  did 
not  break,  and  there  has  been  instead  a 
quiet  recession  of  the  tide  and  a  steady  but 
not  sharp  shrinkage  of  market  values  which 
has  left  few  wrecks  and  almost  no  railroad 
receiverships  behind  It,  notwithstanding  the 
new  era  of  "high  finance"  in  railroads.  The 
causes  of  the  happy  avoidance  of  disaster 
are  not  far  to  seek  in  the  better  organiza- 
tion of  American  capital  to  avert  panic  and 
the  more  solid  industrial  prosperity  of  the 
country.  But  when,  at  a  time  which  no  man 
can  fix,  and  which,  we  trust,  is  far  away, 
another  receivership  period  dawns,  it  may 
be  interesting  as  well  as  pathetic  to  observe 
the  effects  on  "holding"  corporations  and  on 
railroad  systems  in  which  hundreds  of  mil- 
lions of  bonds  with  foreclosure  powers  have 
been  substituted  for  old  dividend-paying 
stocks. 

When  that  inevitable  period  comes  there 
will  be  yet  another  element  to  be  studied  and 
reckoned  with.  According  to  recent  compu- 
tations the  street  railways  of  the  country 
have  reached  the  enormous  capitalization  of 
$1,700,726,898  in  stock  and  $1,401,664,048  In 
bonds,  or  $3,102,390,946  in  the  two  sets  of 
securities  together.  When  the  street  rail- 
ways, with  their  great  over-capitalization, 
pass  thrqugh  the  ordeal  of  a  receivership 
period,  some  questions  of  import  will  be 
raised.  Will  such  a  period  synchronize  with 
a  time  of  trouble  in  the  steam  roads  also,  or 
will  it  be  a  thing  apart?  How  long  will  it  be 
belated  by  the  popularity  of  electric  railway 
travel?    How  far  will  it  reach  down  in  for«- 
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closure  proceedings,  and  shall  we  see  the 
theory  of  "protection  of  interests"  repeat 
itself,  or  will  senior  mortgages,  in  general, 
take  the  properties  and  reorganize  them, 
and,  if  so,  on  what  basis?  These  questions 
will  be  answered  in  time,  and  meanwhile  we 
face,  as  a  salient  and  conspicuous  fact,  such 
a  rapid  and  large  expansion  of  street  railway 
properties  that  their  problems  in  magnitude 
begin  to  mate  those  of  the  steam  roads,  and, 
in  many  respects,  are  more  complex  and 
nebulous. 


The  most  specific  single  lesson  in  the  Gov- 
ernment's eleventh  accident  bulletin,  which 
is  given  on  another  page,  is  that  train  orders 
containing  references  to  the  second  section 
of  a  train  are  peculiarly  liable  to  be  mis- 
read. Four  collisions  have  occurred  within 
a  year  in  consequence  of  men  reading  orders 
and  not  seeing  the  word  "pecond,"  though 
it  was  undeniably  there.  Whether  the  read- 
ers were  unusually  careless  or  the  penmen 
were  particularly  slovenly  does  not  appear; 
and  it  does  not  much  matter,  for  every  super- 
intendent knows  that  both  in  writing  and 
in  reading,  his  only  safe  course  is  to  per- 
sistently follow  up  the  work  of  all  of  his 
men,  both  operators  and  trainmen.  Careless 
work  on  both  sides  is,  unfortunately,  too 
common  to  escape  notice,  unless  the  super- 
intendent deliberately  shuts  his  eyes.  One 
thing,  however,  which  might  be  done,  and 
with  little  loss  of  time,  would  be  to  require 
such  orders  to  be  written  "Second  (2d),"  and 
to  require  operators  to  leave  a  wider  mar- 
gin. One  engineman  offered  the  excuse  that 
his  thumb  covered  the  word  that  he  failed 
to  see.  Perhaps  the  only  practicable  way  to 
secure  wide  margins  would  be  to  use  larger 
sheets.  Possibly  a  rule  should  be  adopted 
requiring  the  use  of  the  words  "the"  and 
"section"  ("the  second  section  of  twenty- 
seven").  Does  any  one  say  that  this  would 
be  clumsy  and  slow?  Granted.  But  why  not 
admit  frankly  that  the  despatching  system 
is  very  weak  unless  it  is  elaborate  and  time- 
consuming?  Those  who  have  made  full  use 
of  the  block  system  do  practically  admit  this 
— to  themselves.  And  they  also  admit  that  the 
block  system  is  the  only  practicable  remedy. 
Bulletin  11  is  significant  in  one  other  fea- 
ture: two  collisions,  numbers  1  and  5,  in- 
juring seven  persons  and  damaging  road  and 
equipment  to  the  amount  of  $6,200,  were 
caused  by  despatchers'  mistakes.  Despatch- 
€rs  represent — or  they  come  as  near  as  any 
department  to  representing — a  well-managed 
department;  the  men  are  selected  from  a 
large  number  who  have  been  tried  in  train 
'work,  they  are  not  usually  overworked,  and 
they  are  probably  as  conscientious  and  ener- 
getic as  any  similar  class  of  men;  and  yet 
these  costly  errors  are  frequently  reported. 
In  fact,  the  moral,  "Adopt  the  block  system," 
Is  forced  on  the  attention  by  the  collision 
record  at  every  turn.  Two  accidents  re- 
ported in  Bulletin  11,  costing  $21,900,  were 
caused  partly  by  a  very  unusual  occurrence, 
the  freezing  of  packing  leather  in  air-brake 
cylinders — a  result  of  the  remarkably  severe 
temperatures  of  last  January. 


to  pleasure  rather  than  business.  If  the  re- 
port is  true  that  the  summer  business  of  the 
New  Haven  Company  shows  a  falling  off  of 
something  like  25  per  cent,  as  compared  with 
last  year.  President  Mellen  must  be  running 
much  the  same  gauntlet  of  feeling  as  Presi- 
dent Clark  and  sees  an  economic  necessity 
for  the  wholesale  and  radical  reductions  of 
train  service  which  he  has  ordered  and  which 
have  roused  the  communities  on  his  lines  to 
vigorous  protest.  There  is  nothing,  how- 
ever, very  phenomenal  in  this  particular  as- 
pect of  the  situation.  The  New  Haven  sys- 
tem serves  an  immense  summer  population 
on  the  shore  and  in  the  rural  uplands.  Part 
of  it,  undoubtedly,  has  been  affected  by  the 
St.  Louis  Exposition  and  another  part  is  re- 
sponsive to  such  industrial  depression  as 
affects  Fall  River  and  other  New  England 
factory  centers;  while  business  travel, 
merged  with  summer  traffic,  and,  to  some 
extent  indistinguishable  from  it,  reflects  the 
same  influence.  But,  in  economic  aspects, 
there  are  larger  things  which  President  Mel- 
len has  to  consider.  Paradox  it  may  be,  but 
the  more  than  half  century  old  New  Haven 
system  under  his  policy  is  in  a  state  of 
radical  transition.  He  has  a  big  and  novel 
electric  policy,  an  intricate  and  expansive 
scheme  at  Poughkeepsie  bridge  and  beyond, 
bridge  reconstruction  on  a  vast  and  expen- 
sive scale,  new  rolling  stock  to  buy  ante- 
cedent to  his  theory  of  the  heavier  train 
load  and  a  medley  of  allied  problems  to  be 
worked  out.  All  these  signify  expenditure 
synchronous  with  the  maintenance  of  an  8 
per  cent,  dividend,  which  the  holders  of 
what  has  been  called  in  Connecticut  an  "Old 
Maid's  Stock"  demand.  The  reduction  of 
trains  is  probably  not  a  cheerful  ordeal  for 
President  Mellen  to  face  at  a  time  when  the 
echoes  of  the  welcomes  at  Board  of  Trade 
dinners  have  hardly  died  and  when  but  a  few 
months  must  lapse  before  he  asks  a  Con- 
necticut legislature  to  change  the  four-day 
car  detention  law;  and  irony,  as  regards  his 
passenger  train  service,  can  flnd  its  theme  in 
the  rich  promise  of  his  coming  and  a  certain 
aridity  of  fulfillment.  But  time  alone  will 
tell  whether  he  has  bought  the  remoter  good 
by  the  immediate  evil,  and  as  head  of  the 
waxing  New  Haven  system,  President  Mellen 
is  yet  young. 


Some  ten  years  ago  at  the  outset  of  a 
period  of  business  depression  President 
Clark,  of  the  New  York,  New  Haven  &  Hart- 
ford, expressed  himself  as  deeply  amazed  at 
a  sudden  falling  off  on  his  road  in  the  sum- 
mer traffic,  which,  on  its  face,  was  related 


Prince  Khilkov,  the  Russian'  Minister  of 
Transportation,  reported  that  June  1,  34  ad- 
ditional sidings  or  passing  tracks  had  been 
completed  on  the  Siberian  Railroad,  and 
that  it  was  possible  to  despatch  12  trains 
each  way  daily  the  whole  length  of  the  road; 
while  69  more  turnouts  were  under  construc- 
tion. Rewards  are  offered  to  the  contractors 
on  the  line  around  the  south  end  of  Lake 
Baikal  for  the  early  completion  of  their  con- 
tracts, and  the  reports  of  the  time  of  its 
probable  completion  vary  from  the  middle 
of  August  to  "in  time  for  the  winter  trafiSc" 
— which  latter  would  be  a  great  misfortune, 
for  men  and  supplies  for  the  whole  winter 
should  be  in  Manchuria  before  winter  sets 
in.  To  strengthen  the  operating  force,  700 
enginemen,  firemen,  switchmen,  etc.,  have 
been  transferred  from  the  Transcaucasian 
Railroad  alone,  and  so  much  rolling  stock 
has  been  taken  from  the  European  lines  that 
it  is  feared  that  they  will  be  crippled  for 
their  grain  traffic  after  harvest. 


The  semi-annual  statistics  of  pig- iron  pro- 
duction, compiled  by  the  Am/rican  Iron  & 
Steel  Association,  reflect  accurately  the  re- 
trenchment characteristics  of  the  present  in- 
dustrial period.  Yet,  although  the  unsold 
stocks  have  increased  somewhat  since  the  last 
half  year,  and  very  greatly  since  the  boom 
ending  about  a  year  ago.   there  is  nothing 


panicky"  about  the  figures,  and  the  decrease 
in  total  output,  amounting  to  a  decline  of 
IV2  per  cent,  from  the  last  half  of  1903  and 
of  1.5  per  cent,  from  the  first  half  of  1903,  is 
not  alarming.  Eleven  years  ago,  when  there 
was  genuine  stringency,  pig  iron  production 
fell  off  41  per  cent,  in  the  same  period,  while 
at  the  present  time,  although  railroads  and 
manufacturing  interests  everywhere  in  the 
country  are  on  the  lookout  for  economies 
and  are  restricting  new  work  as  much  as 
possible,  it  is  noteworthy  that  the  iron  pro- 
duction, in  spite  of  the  decrease  from  1902 
and  1903,  was  greater  than  in  any  six 
months  previous  to  the  latter  half  of  1901, 
and  nearly  equaled  the  entire  twelve  months' 
output  of  as  recent  a  year  as  1896. 


NEW  PUBLICATIONS. 


Boiler  Construction,  by  Frank  B.  Kleinhaus, 
first    edition,     1904.      The    Derry-CoUard 
Company,  New  York.     Four  hundred  odd 
pages,  including  334  illustrations  and  five 
large  plate  engravings.   Price  $3. 
This  book  gives  a  practical  explanation  of 
modern  methods  of  boiler  construction  from 
the    laying   out   of   the   sheets   to   the   com- 
pleted boiler.     It  includes  detailed  descrip- 
tions and  drawings  of  boiler  fittings,   such 
as    check    valves,     whistle     valves,    fusible 
plugs,   blow-off   cocks,   water   gla'Ss,  throttle 
lever,  etc.    The  line  drawings  and  half-tones 
are   well  selected  and   clear.     There  are  55 
pages   devoted  to   illustrations,   descriptions 
and  care  of  boiler-shop  machinery,  consider- 
ing the  limited  space  the  selections  of  the 
machines  are  good.     The  book  closes  with 
a    number    of    tables,    including    areas    and 
circumferences  of  circles,  logarithms  of  num- 
bers,   natural    tangents    and    sines,    tensile 
strength  of  bolts,  weights  of  material,  etc. 


Association   of   Transportation    <f    Car    Ac- 
countinci    Officers:      Proceedings    of    the 
Washington  meeting:     G.  P.  Conard,  Sec- 
retary, 24  Park  place,  New  York. 
Secretary  Conard  has  issued  the  first  pub- 
lication of  this  new  association,   being  the 
record  of  what  was  done  at  Washington,  May 
24  and  25,  when  the  Car  Accountants'  Asso- 
ciation and  the  Railway  Transportation  As- 
sociation were  disbanded  and  the  new  asso- 
ciation organized.     The  pamphlet  contains, 
besides  reports  and  discussions,  the  consti- 
tution of  the  new  association,  the  names  of 
the  officers  of  both  of  the .  old  associations 
from  their  organization,  in  1876  and   1899, 
respectively,   and   a   digest   of  those  recom- 
mendations  of   the   old   associations    which 
are  still   of  interest. 


TRADE   CATALOGUES. 


Bettendorf  Axle  Company,  Davenport, 
Iowa,  is  sending  out  an  attractive  catalogue 
of  its  trucks,,  bolsters,  tank  cars,  under- 
frames  and  railroad  specialties.  The  truck, 
tank  car  and  car  for  the  Illinois  Tunnel  Com- 
pany were  illustrated  and  described  in  the 
Railroad  Gazette,  June  10,  17  and  24,  re- 
spectively. The  catalogue  contains  a  series 
of  half-tone  illustrations  from  photographs 
showing  the  rapidity  with  which  the  truck 
may  be  dismantled  and  reassembled.  There 
is  also  shown  a  tender  truck  similar  to  the 
car  truck,  but  having  some  additional  fea- 
tures of  novelty.  Bolsters  are  quite  fully 
illustrated  and  described  and  some  discuss 
sion  of  the  bolster  problem  given,  including 
a  series  of  curves  showing  the  results  of 
static  and  drop  tests  on  several  types  and 
capacities  of  bolsters.  The  book  contains  50 
pages  and  is  neatly  designed  and  printed. 


The  American  Locomotive   Company  haa 
issued  a  pamphlet  which  describes  their  ex- 
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hibit  at  the  Louisiana  Purchase  Exposition. 
Their  exhibit  consists  of  12  locomotives 
which  represent  the  present  tendencies  of 
American  design  and  which  include  the  four- 
cylinder  balanced  compound  locomotive  built 
for  the  New  York  Central  for  high-speed  pas- 
senger service  and  the  four-cylinder  articu- 
lated compound  locomotive  built  for  the  Bal- 
timore &  Ohio  for  heavy  freight  service.  The 
last-named  engine  is  the  heaviest  and  most 
powerful  locomotive  built.  The  pamphlet 
opens  with  descriptions  and  drawings  of  the 
important  details  of  these  engines  and  is  fol- 
lowed by  a  full-page  half-tone  illustration  of 
each  engine  exhibited  and  the  essential  data 
concerning  them.  A  diagram  showing  the 
company's  method  of  classification  of  locomo- 
tives and  an  explanation  of  the  same  is  given 
on  the  last  page. 


The  Passenger  Department  of  the  Michi- 
gan Central  has  prepared  an  appropriate  and 
attractive  folder  in  honor  of  the  G.  A.  R.  en- 
campment at  Boston,  August  15  to  20,  inclu- 
sive. It  contains  a  number  of  good  half- 
tone views  of  interesting  and  historical 
points  and  scenes  in  Boston  and  along  the 
route;  also  some  reproductions  of  old  prints 
of  events  connected  with  the  early  history 
of  Massachusetts.  The  program  for  the  week 
is  given  and  also  full  information  as  to 
rates,  side,  trips  and  21  different  routes 
that  may  be  chosen. 


The  Penn-AUen  Portland  Cement  Company, 
Allentown,  Pa.,  sends  a  pamphlet  in  which 
is  given  a  description  of  their  works  at 
Penn-Allen,  Pa.  Their  property  consists  of 
about  160  acres  of  land  which  is  rich  in  lime- 
Stone  and  cement  rock.  The  buildings  are  of 
concrete  steel  construction.  The  works  have 
a  capacity  of  1,000  barrels  per  day,  and  it  is 
the  company's  intention  to  double  their  ca- 
pacity in  the  near  future.  A  number  of  in- 
teresting tests  of  the  cement  are  given. 


The  Joseph  Dixon  Crucible  Company  has 
just  issued  their  August  number  of  "Graph- 
ite," which  is  devoted  to  a  description  of  the 
different  forms  of  graphite  and  their  respec- 
tive uses.  A  copy  can  be  procured  free  of 
charge  by  all  persons  interested  in  the  sub- 
ject. 


The  United  States  Metallic  Packing  Com- 
pany, Philadelphia,  Pa.,  has  issued  a  cata- 
logue describing  their  packing  for  marine  and 
stationary  engines.  A  full,  detailed  descrip- 
tion and  illustration  of  the  packing  is  given. 

CONTRIBUTIONS 

Power  Distribution  in  Automatic  Signaling. 


Swissvale,  Pa.,  July  27,  1904. 
To  THE  Editor  or  the  Railroad  Gazette: 

Mr.  H.  S.  Balliet's  last  article,  entitled 
"Performance  of  Automatic  Signals  Under 
Unfavorable  Conditions"  (Railroad  Gazette. 
July  8,  page  13.5),  while  ably  written  and 
deserving  of  careful  consideration  by  all 
railroad  men  interested  in  automatic  signal- 
ing and  in  the  natural  trend  of  development 
in  this  direction,  is  nevertheless  open  to 
question  in  a  few  of  its  statements. 

First:  Contrary  to  the  report  of  the  Rail- 
way Signal  Association  referred  to  by  Mr. 
Balliet,  the  economical  use  of  storage  cells 
charged  through  power  lines  is  distinctly 
advantageous  over  the  use  of  primary  cells 
for  the  operation  of  modern  motor  signals 
controlling  blocks  of  one  mile  in  length 
upon  single  and  double  track  roads. 

Second:  The  use  of  one  set  of  storage 
cells  for  the  joint  operation  of  two  or  more 
block  signals  is  not  advisable  where  the  set 


constitutes  one  of  a  series  charged  through 
a  power  line  from  a  central  station,  unless 
each  set  can  be  economically  adapted  to  the 
operation  of  a  sufficient  number  of  signals 
(or  other  devices)  to  entail  from  each  an 
approximately  uniform  rate  of  discharge. 
Each  set  of  batteries  so  arranged  should  be 
in  duplicate,  so  that  each  may  be  alternately 
transferred  from  the  charging  line  to  the 
service  circuits  without  at  any  time  forming 
electrical  connection  between  the  charging 
line  and  that  set  of  batteries  in  service,  if 
the  best  results  are  to  be  secured. 

Third:  Conditions  undoubtedly  now  exist 
and  will  continue  to  exist  which  preclude 
the  economical  use  of  storage  batteries  in 
this  capacity  charged  from  central  points 
through  wire  lines.  The  use  of  portable 
storage  cells,  periodically  removed  to  con- 
venient power  centers  for  charging,  is  a 
method  to  be  then  adopted,  provided,  how- 
ever, the  period  of  activity  of  the  cells  with- 
out re-charging  can  be  extended  over  a 
month  or  more  without  incurring  undue  risk 
of  serious  sulphating,  which  inevitably 
shortens  the  life  of  the  battery. 

To  what  extent  storage  cells  can  be  eco- 
nomically substituted  for  primary  batteries 
under  conditions  which  preclude  the  charg- 
ing of  the  former  from  central  stations 
through  line  wires  cannot  well  be  stated  in 
general  terms,  but  there  is  no  gainsaying  the 
fact  that  the  method  may  be  employed  un- 
der many  conditions  advantageously.  The 
method,  however,  can  never  be  so  advan- 
tageous, from  a  purely  engineering  point  of 
view  in  the  maintenance  of  the  batteries 
themselves,  as  the  use  of  batteries  perma- 
nently located  at  the  signals,  to  be  charged 
at  frequent  intervals  at  a  moderate  rate  and 
from  central  points  through  suitable  conduc- 
tors. 

Fourth:  Mr.  Balliet  wrongly,  though  evi- 
dently unintentionally,  states  that  portable 
storage  cells  can  be  charged  at  electric  in- 
terlocking plants  (in  conjunction  with  the 
batteries  of  the  interlocking,  and  by  means 
of  the  generator  provided  for  the  batteries 
of  the  interlocking)  "with  no  additional  cost 
tor  fuel  or  attendance."  Waiving  the  ques- 
tion of  attendance,  in  which  he  is  probably 
right,  it  is  evident  that  in  the  matter  of 
fuel  he  is  wrong,  for  the  generator,  if  of  an 
ampere  capacity  equal  to  the  needs  of  the 
interlocking  batteries  only,  must  be  run 
solely  for  the  signal  batteries  when  these  are 
being  charged;  or,  if  of  ample  ampere  ca- 
pacity for  the  simultaneous  charging  of  both 
sets  of  batteries  must  develop  a  greater 
horse-power  when  charging  both  than  when 
charging  the  interlocking  batteries  alone — 
a  feat  impossible  without  additional  con- 
sumption of  fuel.  Mr.  Balliet  no  doubt  in- 
tended to  imply  that  the  additional  fuel 
consumed  under  these  circumstances  might 
reasonably  be  ignored  as  being  too  small  to 
materially  affect  the  conclusions  to  be 
reached,  though  the  writer  does  not  feel  that 
even  this  statement  should  go  unchallenged 
where  it  pertains  to  comparative  costs  of 
two  methods. 

A.ir  Mains. — Concerning  the  rupture  of 
pipe  lines  of  pneumatic  block  systems  dur- 
ing the  past  winter,  referred  to  by  Mr. 
Balliet  as  an  argument  against  systems  de- 
pending upon  power  developed  at  central 
points,  it  is  only  fair  to  state  that  this 
trouble  was  not  common  to  ail  localities  nor 
to  all  plants  in  the  same  locality,  but  was 
peculiar  only  to  several  plants  installed 
from  10  to  15  years  ago,  in  which  due  pro- 
vision for  expansion  and  contraction  under 
the  extreme  temperatures  prevailing  during 
the  past  winter  had  not  been  made.  Modern 
plants  such  as  those  on  the  Philadelphia 
division  of  the  Pennsylvania  Railroad  and 
on  the  Philadelphia,  Baltimore  &  "Washing- 


ton, more  recently  installed,  were  not  only 
entirely  exempt  from  this  character  of 
trouble,  but  were  also  absolutely  free  from, 
trouble  arising  from  frozen  condensation 
within  the  air  system.  Users  of  pipe  lines 
are  fully  aware  of  the  several  obvious 
courses  to  pursue  in  guarding  against  the 
trouble  in  future.  .j.  p.  coleman. 


Pig  Iron  Production,  First  Half  of  1904. 


According  to  the  Bullean  of  the  American 
Iron  &  Steel  Association,  the  total  produc- 
tion of  pig  iron  in  the  .first  half  of  1904  was 
8,173,438  gross  tons,  against  8,301,885  tons, 
in  the  last  half  of  1903  and  9,V0/,36V  tons  in. 
the  first  half  of  1903.  The  decrease  in  pro- 
duction in  the  first  half  of  1904,  as  com- 
pared with  the  second  half  of  1903,  amounted 
to  only  128,447  tons,  but,  as  compared  with 
the  first  halt  of  1903,  it  amounted  to  1,533,- 
929  tons.  The  united  production  of  the  sec- 
ond half  of  1903  and  the  first  half  of  190-1 
amounted  to  16,475,323  tons,  against  18,720,- 
100  tons  in  the  second  halt  of  1902  and  the- 
first  half  of  1903,  when  the  boom  was  at  its 
height,  a  falling  off  of  2,244,777  tons.  And 
yet  the  production  in  the  first  half  of  1904 
was  greater  than  in  any  half  year  prior  to 
the  second  half  of  1901. 

Classified  Production. — The  production  of 
Bessemer  pig  iron  in  the  first  half  of  1904 
was  4,530,946  gross  tons,  against  4,509,289 
tons  in  the  last  half  of  1903  and  5,480,619 
tons  in  the  first  half  of  1903.  The  figures 
for  the  first  half  of  1904  include  87,582  tons 
of  low-phosphorus  pig  iron,  against  110,- 
699  tons  in  the  last  half  of  1903  and  89,723 
tons  in  the   first  half  of  that  year. 

The  production  of  basic  pig  iron  in  the 
first  half  of  1904  was  1,061,901  gross  tons, 
against  836,923  tons  in  the  last  half  of  1903 
and  1,203,803  tons  in  the  first  half  of  1903. 
Basic  pig  iron  made  with  charcoal  is  not 
included  in  these  figures. 

The  production  of  charcoal  pig  iron  in 
the  first  half  of  1904  was  213,356  gross  tons, 
against  272,040  tons  in  the  last  half  of  1903 
and  232,717  tons  in  the  first  half  of  1903.  In 
addition  there  were  produced  in  Wisconsin 
and  Washington  927  tons  of  mixed  charcoal 
and  coke  pig  iron  in  the  first  six  months 
of  1903.  No  iron  has  been  made  with  this 
fuel   since   the   first  half  of   1903. 

The  production  of  spiegeleisen  and  ferro- 
manganese  in  the  first  half  of  1904  was  114,- 
206  gross  tons,  against  81,986  tons  in  the 
last  half  of  1903  and  110,675  tons  in  th& 
first  half  of  1903.  The  production  of  ferro- 
manganese  alone  in  the  first  half  of  1904 
amounted  to  26,541  tons,  against  14,118  tons 
in  the  last  half  of  1903  and  21,843  tons  in 
the  first  half  of  that  year.  In  addition  to 
the  above  Tennessee  made  304  tons  of  ferro- 
phosphorus  in  the  first  half  of  1904. 

Production  by  Fuels. — The  production  of 
bituminous  coal  and  coke  pig  iron  in  the  first 
six  months  of  1904  amounted  to  7,337,279 
gross  tons,  of  anthracite  and  coke  mixed  to 
607,624  tons,  of  anthracite  alone  to  15,179 
tons,  and  of  charcoal  to  213,356  tons.  In- 
cluded in  the  bituminous  figures  is  a  small 
quantity  of  ferro-silicon  made  with  elec- 
tricity. 

Unsold  Stocks. — The  statistics  of  unsold 
stocks  do  not  include  pig  iron  sold  and  not 
removed  from  the  furnace  bank,  or  pig  iron 
manufactured  by  rolling-mill  owners  for 
their  own  use,  or  pig  iron  in  the  hands 
of  consumers.  The  stocks  which  were  un- 
sold in  the  hands  of  manufacturers  or  their 
agents  or  were  under  their  control  in  war- 
rant yards  or  elsewhere  on  June  30.  1904, 
amounted  to  623,254  tons,  against  591,438 
tons  on  December  .31,  1903,  126,301  tons  on 
June   30,   1903,   and   49,951    tons  on   Decem- 
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•ber  31,  1902.  On  June  30,  1904,  the  American 
Pig  Iron  Storage  Warrant  Company  had  78,- 
600  tons  of  iron  stored  in  its  various  yards, 
virtually  all  of  which  was  controlled  by  the 
makers,  and  all  of  which  is  included  in  the 
623,254  tons  of  unsold  iron  reported  on  that 
date.  On  December  31,  1903,  the  company 
had  47,200  tons  in  its  yards,  of  which  40,149 
tons  were  controlled  by  the  makers  and  7,051 
tons  were  in  other  hands.  No  pig  iron  what- 
ever was  stored  in  its  yards  on  June  30,  1903, 
or  on  December  31,  1902. 

Furnaces  in  Blast. — The  whole  number  of 
furnaces  in  blast  on  June  30,  1904,  was  216, 
against  182  on  December  31,  1903,  320  on 
June  30,  1903,  307  on  December  31,  1902,  and 
286  on  June  30,  1902.  The  number  of  fur- 
naces Idle  on  June  30,  1904,  was  209.  Of 
the  active  furnaces  on  June  30,  1904,  170 
used  bituminous  fuel,  26  used  anthracite 
coal  and  coke  mixed,  2  used  anthracite  coal 
alone,  and  18  used  charcoal  alone. 
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of  the  building  and  also  beyond  the  covered 
platform,  as  in  the  Chickasha  station. 

In  the  combination  stations,  such  as  the 
one  at  Bloomfleld,  the  freight  house  is  built 
of  wood,  sheathed  with  corrugated  iron 
plates  and  covered  with  a  tile  roof.  A  raised 
wooden  platform  with  inclined  runways 
from  the  street  and  train  platform  is  built 
along  the  rear  side  and  the  end.  The  floor 
of  the  building  is  on  a  level  with  the  load- 
ing  platform. 

The  new  station  at  Ft.  Smith,  Ark.,  is  the 
most  imposing  of  any  of  the  new  structures. 
It  replaces  an  old  wooden  station  and  is 
situated  a  block  further  west  at  the  corner 
of  Garrison  avenue.  It  is  built  after  the 
Ionic  style,  of  white  dressed  stone  closely 
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resembling  marble,  which  is  quarried  near 
Carthage,  Mo.  The  colonnade  at  the  front 
faces  on  Garrison  avenue  and  the  portico 
is  supported  on  ten  massive  columns  with 
Ionic  bases  and  caps  extending  up  to  the 
full  height  of  the  building,  arranged  in 
two  groups  of  three  columns  each,  in  the 
center,  and  flanked  by  single  columns  at  the 
corners  of  the  portico.  The  main  part  of 
the  building  is  two  stories  high,  the  upper 
floor  being  occupied  with  the  offices  of 
the  trainmaster,  roadmaster  and  train 
despatch  er. 

The  entrance  to  the  station  opens  into 
the  main  waiting  room,  which  is  26  ft.  x  36 
ft.  3  in.  The  ticket  office  is  in  one  corner,  a 
women's  rest  room  occupies  another  corner 


New    Stations    on    the    St. 
Francisco. 


Louis    &     San 


The  St.  Louis  &  San  Francisco  has  built 
10  or  12  new  passenger  stations  at  different 
points  on  its  main  and  branch  lines  in  the 
last  two  years,  some  of  which  are  fine  exam- 
ples of  modern  station  architecture.  Most 
of  the  buildings  for  the  smaller  towns  and 
cities  are  modifications  of  a  standard  de- 
sign and  two  examples  of  such  stations  are 
shown  in  the  accompanying  plans,  the  one 
at  Bloomfleld,  Mo.,  being  a  combination  pas- 
senger station  and  freight  house.  The  sta- 
tions at  Ft.  Smith,  Ark.;  Wichita,  Kan.,  and 
Tower  Grove  avenue,  St.  Louis,  are  each 
of  special  design  and  are  particularly  hand- 
some. 

The  standard  design  of  building  for  small 
stations,  similar  to  the  Bloomfleld  and 
Chickasha  stations,  is  a  one-story  pressed 
brick  building  with  cut  stone  trimmings,  cor- 


Tnack     Elevati( 
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_^ Cenfer  Line  of  Main  Tnyck 

Plan   and    Elevation   of    'Frisco   Combination    Depot  at    Bloomfield,    Mo. 


Front   and  Track  Side   Elevation   of   'Frisco  Station    at   Ft.   Smith,   Ark. 


rugated  clay  tile  roof  and  wood  trimmings. 
The  arrangement  inside  is  substantially  the 
same  in  all.  The  agents'  oflice  is  in  the  cen- 
ter on  the  track  side  and  extends  out  in  a 
bay  beyond  the  building  line  to  give  a  clear 
view  of  the  track.  The  baggage  room  oc- 
cupies the  whole  or  part  of  one  end  of  the 
building  and  a  general  waiting  room  the 
other  end.  The  main  entrance  is  from  the 
porch  or  covered  platform  at  the  end  of  the 
station,  opening  into  the  general  waiting 
room.  Doors  open  out  to  the  train  platform 
from  the  general  waiting  room  and  smoking 
room  and  an  entrance  from  the  rear  of  the 
stations  is  also  provided  in  the  general  wait- 
ing room.  The  baggage  room  has  sliding 
doors  opening  out  to  the  train  platform  and 
to  the  rear  of  the  station  also.  The  roof  is 
carried  out  8  ft.  beyond  the  walls  to  pro- 
tect the  platforms  on  all  four  sides. 
It  is  supported  on  ornamental  wood  brack-  • 
ets.  The  train  platforms  in  front  of  the 
stations  are  16  ft.  wide  and  beyond  the  sta- 
tion at  either  end  are  10  ft.  wide.  They 
are  concrete  and  are  300  ft.  long.  A  10-ft. 
•walk  is  built  around  the  other  three  sides 


Center  Line  o/  Tnjcfr 

First  Floor  Plan  of  'Frisco  Station  at  Ft.  Smith,  Ark. 
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Center  Line  of  Tn:rck 

Plan  and  Elevations  of  'Frisco  Station  at  Chickasha,  Ind.  T. 


End   and  Track   Elevations  of   'Frisco  Station   at  Tower   Grove   Avenue,   St.  Louis,   Mo. 


and  the  smokiug  room  and  men's  and  wom- 
en's toilet  rooms  are  along  the  south  wall. 
The  tracks  run  along  the  north  side  of  the 
building  and  the  platform,  which  is  20  ft. 
wide,  is  covered  with  an  awning  supported 
by  columns  under  the  gutter.  A  wide,  double 
door  opens  from  the  main  waiting  room  out 
to  the  train   platform. 

The  rear  of  the  building  is  occupied  by 
the  colored  people's  waiting  room,  baggage 
and  mail  voom  and  express  room,  all  open- 
ing out  on  the  train  platform  and  also  onto 
a  loading  platform  on  the  back  side,  which 
is  protected  with  an  awning  supported  on 
wooden  brackets.  This  part  of  the  building 
is  one  story  high,  with  a  sloping  slate  root. 

To  reduce  the  expense  as  much  as  possi- 
ble all  of  the  ornamental  moldings,  caps  and 
other  intricate  parts  were  made  of  Algon- 
ite,  an  artificial  concrete  stone,  made  by  the 
Algonite  Stone  Company,  of  St.  Louis.  The 
pillars  are  concrete  faced  with  mortar  tinted 
to  match  the  stonework.  The  interior  finish 
of  the  building  is  hard  pine  and  cypress 
nibbed  with  oil.  A.  Anderson  &  Company,  of 
St.  Louis,  were  the  contractors.  The  sta- 
tion was  finished  and  was  put  Into  use  about 
the  first  of  the  year. 

The  Wichita,  Kan.,  station  was  finished 
last  year  and   Is  quite  as   large  and   corn- 


First  Floor  Plan  of  Tower  Grove   Avenue  Station. 


At'GUST  5,  1904. 


THE     RAILROAD     GAZETTE. 


modious  as  the  Ft.  Smith  station,  although 
not  departing  far  from  other  designs  in 
its  exterior  or  interior  appearance  and  ar- 
rangement. It  is  also  a  two-story  building 
with  exterior  walls  faced  with  stone  and 
backed  with  brick.  The  principal  entrance 
is  from  Douglas  avenue,  through  a  portico 
under  the  tower.  The  main  waiting  room 
is  26  ft.  X  35  ft.  In  the  center  of  the  build- 
ing on  the  first  floor  are  the  ticket  offices 
on  the  track  side  and  a  wide  hallway  on 
the  other,  from  which  two  stairways  lead 
up  to  the  offices  above.     The  south  end  of 


of  pressed  brick  with  terra  cotta  trimmings 
and  tile  roof.  The  entrance  is  through  a' 
portico  at  the  west  end,  which  opens  into 
the  main  waiting  room,  21  ft.  4  in.  x  32  ft. 
Leading  off  this  room  is  a  passage  way  6 
ft.  4  in.  wide,  through  to  the  baggage  room 
at  the  other  end  of  the  building.  The  ticket 
office  and  smoking  room  are  on  one  side  of 
this  passage  and  the  women's  retiring  room 
and  the  toilet  rooms  are  on  the  other.  The 
waiting  room  and  passageway  have  mosaic 
tile  floors  and  enameled  brick  wainscoting 
5  ft.  high  around  the  walls.     All  the  other 


rooms  have  maple  floors  and  plaster  finish. 

On  the  second  floor  are  offices  for  the  train 
despatcher  and  superintendent  of  terminals 
and  their  clerks.  The  building  is  surrounded 
by  a  concrete  platform  and  has  an  orna- 
mental shelter  canopy  extending  out  over 
the  platform  on  the  track  side.  This  is  held 
up  by  iron  brackets  built  into  the  wall.  Suit- 
able tablets  of  terra  cotta  with  the  name 
of  the  railroad  and  the  station  name  are 
built  into  the  walls  over  the  entrances. 
Eames  &  Young,  St.  Louis,  were  the  archi- 
tects for  this  building,  but  all  of  the  others 
were  designed  by  C.  M.  Roquette,  the  rail- 
load  company's  architect. 

We  are  indebted  to  Mr.  C.  D.  Purdon, 
Chief  Engineer,  for  the  drawings. 
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Track     Elevation. 
Track   Side    Elevation   of   'Frisco   Station   at   Wichita,    Kan. 


In  the  Prussian  House  of  Lords  the  Minis- 
ter of  Public  Works  reported  that  the  sur- 
plus of  net  earnings  of  the  State  railroads 
for  the  year  ending  with  April  last  was 
$144,704,000,  while  his  estimate  at  the  be- 
ginning of  the  fiscal  year  was  that  it  would 
be  $118,286,000,  and  he  begged  pardon  for  his 
error.  The  returns  on  the  capital  invested 
were  7.3  per  cent.  The  Minister  recommend- 
ed an  appropriation  of  3,000,000  marks 
($714,000)  to  the  employees'  sick  fund; 
which  was  granted. 

He  spoke  of  the  possibility  that  the  State 
might  soon  begin  the  construction  of  a  new 
kind  of  railroad,  interurban  railroads,  be- 
tween considerable  cities,  to  be  worked  by 
electricity  at  great  speed  on  the  open  road 
(38  to  50  miles  an  hour),  but  with  the  cars 
running  over  the  street  railroad  at  the  two 


the  building  is  occupied  by  the  smoking 
room  and  women's  rest  room  with  the  toilet 
rooms.  A  passageway  5  ft.  wide  separates 
these  two  rooms  and  leads  into  a  lobby  con- 
necting over  a  counter  with  the  baggage 
room,  which  is  a  one-story  structure  built 
on  the  station  building.  A  concrete  plat- 
form runs  around  the  entire  building  and 
is  protected  with  a  shelter  roof  supported 
from  the  walls  on  brackets.  On  the  upper 
floor  are  the  offices  of  the  train  despatcher 
and  the  district  freight  and  passenger 
agents. 

The  new  station  at  Tower  Grove  avenue, 
St.  Louis,  has  just  been  completed  and  is 
an  exceptionally  handsome  one.  It  is  lo- 
cated at  Tower  Grove  avenue  on  the  north 
side  of  the  main  line  tracks  of  the  'Frisco 
in  the  residence  district  of  the  city,  about 
three  miles  from  the  Union  Station  and 
serves  a  good  part  of  the  traveling  public 
in  and  out  of  St.  Louis.  All  trains  stop 
at  this  point  to  take  on  and  let  off  passen- 
gers.   The  new  building  is  two  stories  high. 


Cenfer  line  of  Mam  Track 


First    Floor    Plan    of    Wichita   Station. 


termini,  and,  of  course,  low  speeds,  which 
is  certainly  the  rational  way  to  make  such 
lines  convenient  to  the  passengers.  Frank- 
fort and  Wiesbaden  were  named  as  places 
suitable  to  be  connected  by  such  a  line. 
Wiesbaden  has  about  60,000  inhabitants,  and 
Frankfort  290,000,  and  they  are  26  miles 
apart. 


Second   Floor   Plan   of   Wichita  Station. 


The  East  African  Railroad  Co.  has  been 
formed  by  a  syndicate  of  German  bankers 
and  other  capiialists  to  build  the  railroad 
from  Dar-es-Salaam,  on  the  coast,  westward 
to  Mrogoro,  for  which  the  German  ICmpire 
has  guaranteed  interest  and  principal  of  21,- 
000,000  marks  ($4,998,000).  This  Is  expected 
to  make  accessible  the  comparatively  he:'lthy 
interior  of  German  East  Africa,  by  affording 
quick  and  comparatively  cheap  transit 
through  the  low  country  near  the  coast. 
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New   Cars  for   the    Boston    Eievated. 

The  Boston  Elevated  Railroad  ha^  re- 
cently received  from  the  St.  l^ouis  Car  Com- 
pany 24  cars  of  a  design  which  embodies  a 
number  of  changes  from  the  so-called  Man- 
hattan type.  The  equipment  now  in  use  on 
the  Boston  Elevated  has  a  wide  sliding  door 
in  the  middle  of  the  car  on  each  side,  and 
open-end  platforms  enclosed  by  gates,  which 
swing  back  against  the  platform  railing  of 
the  cai-  when  operated  by  levers  handled  by 
the  brakemen  standing  on  the  platforms  be- 
tween the  two  cars.  During  the  rush  hours. 
when  the  platforms  are  crowded,  these  gates 
are  opened  and  closed  only  after  mu2h  push- 
ing and  crowding  on  the  part  of  passengers 
and  delay  to  the  train  at  the  station.  The 
doors  in  the  end  of  the  car  also  form  a  re 
stricted  passage,  which  impedes  the  easy  ac 


equal  to  the  width  of  the  door  opening  is 
placed  in  the  side  of  the  car  just  under  the 
side  plate.  The  piston  which  works  in  this 
cylinder  is  attached  to  the  top  of  the  door  and 
a  spring  latch  is  provided  to  hold  the  door 
in    place.      The    foot    lever    controlling   this 


latch  and  the  valve  controlling  the  door  oper- 
ating cylinder  are  mounted  on  the  outside  of 
the  end  of  the  car.  To  open  the  door  the  brake- 
man  presses  on  the  foot  lever,  which  unlocks 
the  spring  latch;  then,  by  operating  the  air 
valve  he  admits  air  in  front  of  the  piston, 


New    Type    of   Car   for    the    Boston    Eievated. 


Interior  View  of  Ehd  of   New  Cars  for  the   Boston    Elevated. 


which  forces  the  door  open.  When  the  door 
is  opened  fully  the  valve  handle  is  returned 
to  its  mid-position  and  the  air  is  exhausted 
from  the  cylinder.  To  close  the  door  the 
valve  is  turned  in  the  opposite  direction, 
and  air  is  admitted  back  of  the  piston.  In 
order  to  prevent  passengers  from  being  in- 
jured by  the  door  when  it  closes,  or  from 
having  their  clothing  caught  between  the 
door  and  the  jamb,  a  pneumatic  cushion 
1  11/16  in.  in  diameter  is  fastened  along  the 
edge  of  the  door,  and  this  forms  a  waterproof 
joint  when  the  door  is  closed.  Any  cloth- 
ing which  is  caught  can  be  easily  removed. 
A  rubber  cushion  is  also  fastened  along  the 
back  edge  of  the  door  to  take  up  the  shock 
of  the  door's  closing. 

This  arrangement  of  enclosed  platform  and 
sliding  doors  permits  a  considerable  increase 
in  speed  of  handling  passengers  in  and  out 
of  the  cars  and  adds  greatly  to  their  com- 
fort by  providing  a  space  wide  enough  for 
two  lines  of  people  to  enter  the  body  of  the 
car  without  crowding  or  crushing.  The  in- 
terior carrying  capacity  of  the  car  is  also 
largely  increased.  Instead  of  having  to  cross 
ovei-  both  platforms,  the  brakeman  can  make 
station  announcements  without  leaving  his 
place  between  the  two  cars.  The  motor- 
man's  cab  is  formed  by  two  folding  doors, 
one  of  which  folds  back  against  the  end  of 
the  platform  and  encloses  the  brake  and 
controlling  apparatus  when  the  car  is  not 
in  the  head  end  of  the  train.  The  other 
door  folds  back  against  the  end  of  the  car 
body. 

We  are  indebted  to  Mr.  C.  S.  Sergeant, 
Vice-President  of  the  Boston  Elevated  Rail- 
road Company,  for  the  illustrations  and  de- 
tails of  the  description. 


cess  and  egress  of  passengers.  Side  doors  in 
the  cars  assist  somewhat  in  taking  on  and 
letting  off  passengers  at  busy  stations,  bul 
they  require  a  guard  for  each  car  on  each 
station  platform  to  open  and  close  them,  be- 
sides the  regular  guards  on  car  platforms. 
The  new  cars  for  the  Subway  in  New  York 
are  built  with  an  enclosed  end  platform  and 
sliding  doors,  but  the  narrow  door  in  the 
end  of  the  car  has  been  preserved  and  no 
side  doors  in  the  middle  of  the  car  have  been 
provided. 

The  new  cars  of  the  Boston  Elevated  have 
been  built  without  platforms  at  the  end;  that 
Is,  the  platform  has  been  enclosed  and  the 
end  bulkhead  of  the  (-ar  body  has  been  re- 
moved, making  the  platform  practically  a 
part  of  the  car.  Sliding  doors  instead  of 
gates  are  provided  and  a  narrow  sliding  end 
door  has  been  built  in  the  end  of  each  plat- 
form, so  as  to  give  access  from  one  car  to 
another,  but  these  doors  ar,e  intended  to  be 
kept  closed  and  to  be  used  only  by  the  brake- 
men.  The  end  side  doors  are  operated  by 
compressed  air  drawn  from  the  air-brake  sys- 
tem.    An   air   cylinder  which   has  a   stroke 
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Plan    of    End   of    New   Cars   for   the    Boston    Elevated. 
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The  Tropical   Fruit  Traffic. 


Within  the  last  few  years  the  United  Fruit 
Company,  which  is  now  in  control  of  prob- 
ably 75  per  cent,  of  the  banana  business  in 
this  country,  has  built  up  so  important  an 
industry  and  one  of  so  unusual  a  character 
that  it  is  of  special  interest  to  the  rail  trans- 
portation lines.  It  is  only  a  short  time, 
relatively  speaking,  since  bananas  were 
scarce  everywhere  except  in  the  cities  along 
the  Atlantic  and  Gulf  ports,  and  were  to  be 
classed  rather  as  a  tropical  luxury  than  as  a 
staple  article.  Although  shipped  green,  it 
was  of  the  utmost  importance  that  they 
should  be  handled  with  great  care  and  with 
great  rapidity,  and  until  the  plantation  meth- 
ods, the  shipments  and  the  rail  connections 
■were  thoroughly  harmonized  the  loss  of  the 


newer  steamers  in  the  company's  fleet  are 
provided  with  air  blast  ventilation,  but  in 
the  majority  of  cases  the  ship's  ventilators 
supply  all  that  is  necessary.  On  the  smaller 
vessels,  the  hold  as  a  rule  contains  only  two 
layers  of  bunches,  which  are  set  on  end,  one 
above  the  other.  This  is  the  ordinary 
method  of  packing  the  fruit,  although  in 
some  cases,  where  the  lower  deck  is  also 
used,  the  top  layer  of  bunches  is  laid  flat  on 
those   standing. 

In  either  case  a  considerable  air  space  is 
left  between  the  top  of  the  fruit  and  the 
deck  overhead.  The  care  with  which  this 
kind  of  a  cargo  must  be  handled,  precludes 
even  the  use  of  steam  winches  or  of  any 
kind  of  labor-saving  device,  so  that  a  large 
force  of  men  is  required  to  load  and  unload 
the  ships.     Five  gangs  of  25  men  each  are 


similarly  tallied  as  they  are  placed  on  board 
the  fruit  car  or  truck  at  the  dock,  and  the 
tally  and  the  invoice  are  audited  together, 
after  the  fruit  has  been  delivered.  As  the 
cargo  unit  is  always  the  same — the  stem,  or 
bunch — it  will  be  seen  that  this  cash  register 
system  affords  a  very  quick  and  easy  system 
of  tallying  any  loss  or  fraud. 

Green  fruit  alone  is  shipped  to  any  dis- 
tance from  the  steamer  port.  There  are  al- 
ways some  ripe  bananas  in  the  cargo,  and 
these,  together  with  the  bunches  of  green 
fruit  which  are  rejected  because  of  defect  in 
size,  or  in  the  number  of  fruit  on  the  stem, 
are  sold  to  local  dealers  or  consigned  to 
short-haul  points.  The  capacity  of  the  larger 
vessels  of  the  company,  one  of  which  is 
shown  in  the  accompanying  illustration,  is 
from    25,000    to   30,000   stems,   equivalent  to 


Route   Map,   Fruit   Despatch   Co.    (United   Fruit  Co.). 


fruit  in  transit  greatly  restricted  the  terri- 
tory to  which  they  could  be  delivered  at  a 
low  price. 

The  United  Fruit  Company  was  organized 
in  March,  18i)9,  and  in  the  year  following 
approximately  15,000,000  bunches  of  bananas 
were  shipped  from  Jamaica,  Costa  Rica  and 
the  plantations  in  Cuba,  Honduras,  etc.,  a 
quantity  which  at  that  time  was  looked  upon 
as  being  extremely  great.  Yet  in  four  years 
the  business  was  so  developed  that  in  1903 
it  amounted  to  23,413,892  bunches,  while  pre- 
liminary estimates  for  the  year  ending  Sep- 
tember 30,  1904,  indicate  that  the  total  ship- 
ments will  aggregate  about  26,000,000 
bunches.  The  company  now  works  a  fleet  of 
83  steamers,  collecting  fruit  from  a  number 
of  points  in  Central  America,  from  Cuba,  Ja- 
maica, Haiti  and  Santo  Domingo,  and  deliv- 
ering it  at  New  Orleans,  Mobile,  Charleston, 
Norfolk,  Baltimore,  Philadelphia,  New  York 
and   Boston   by   direct  lines.     Some   of  the 


about  what  is  required  on  one  of  the  smaller 
vessels,  and  the  bunches  are  handed  up  from 
the  hold  to  a  man  standing  on  the  'tween 
decks,  and  so  on  to  the  deck,  and  on  the  car 
or  truck.  Since  the  first  of  July  the  fruit 
has  been  sold  by  the  hundredweight.  Prior 
to  that  time  it  was  sold  by  the  bunch;  the 
bunches,  or  stems,  being  classified  accord- 
ing to  the  number  of  "hands"  of  bananas 
they  contained.  Most  of  the  fruit  which  com- 
mands the  best  market  price  is  on  stems  of 
eight  hands,  each  hand  containing  about  12 
bananas,  so  that  a  bunch  consists  of  from  90 
to  100  bananas,  and  weighs  some  45  or  50 
lbs.  With  the  quality  of  the  fruit  the  same, 
the  full-sized  bunches  of  eight  or  nine  hands 
command  a  higher  price  than  the  smaller 
bunches,  per  hundredweight. 

Great  care  is  taken  in  accounting  the 
cargo,  and  each  stem  as  it  leaves  the  hold  is 
tallied  on  a  street  car  cash  register  of  the 
familiar   type.     Besides    this,    bunches    are 


some  2,750;000  bananas.  The  capacity  of  the 
smaller  vessels,  constituting  the  majority 
of  the  fleet,  ranges  in  the  neighborhood  of 
18,000  stems. 

The  report  last  issued,  that  for  the  year 
ending  September  30,  1903,  showed  that  the 
company  owned  an  improved  plantation  acre- 
age of'  92,523  acres  and  an  unimproved  acre- 
age of  172,996  acres,  giving  a  total  acreage 
of  265,519.  The  largest  holdings  are  in 
Costa  Rica,  where  108,902  acres  are  owned. 
of  which  32,060  are  improved.  In  Cuba  75,761 
acres  are  owned,  and  the  aggregate  holdings 
in  Jamaica,  Santo  Domingo,  and  the  Republic . 
of  Colombia  amount  to  over  80,000  acres,  be- 
sides which  500  acres  of  improved  planta- 
tion land  were  owned  in  Honduras.  The 
company  has  recently  been  increasing  i'b 
holding  of  sugar-cane  plantations  in  Cuba, 
and  now  owns  some  10,000  acres,  in  addition 
to  some  considerable  acreage  of  cocoanuts 
and  oranges,  but  the  center  and  heart  of  the 
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industry  at  present  is  the  production  and 
transportation  of  bananas.  It  has  Its  own 
railroad  laciaties,  in  whole  or  in  part,  in 
each  01  the  main  territories  where  it  works, 
amounting  in  1900  to  a  total  of  124  miles. 
The  accompanying  illustrations  show  the 
shipment  oi  fruit  by  rail  and  by  boat  in 
Costa  Kica.  In  addition  to  the  American 
business,  shipments  of  bananas  and  other 
tropical  products  have  been  made  regularly 
by  the  company  from  the  West  Indies  and 
Central  America  to  England  during  the  last 
year  or  so,  and  the  results  have  been  so 
satisfactory  that  three  additional  steamers 
are  now  tjeing  built  especially  for  the  Eu- 
ropean trade.  The  business  is  handled  by 
a  company  organized  under  the  laws  of  the 
United  Kingdom,  in  which  the  United  Fruit 
Company  owns  half  the  capital  stock. 

With  the  fruit  landed  at  the  dock,  how- 
ever, there  still  remains  the  problem  of  rail 
transportation,  for  it  is  imperative  that  the 
enormous  traffic  be  handled  without  delays, 
with  great  care,  and  in  a  thoroughly  sys- 
tematic manner.  A  reproduction  of  the  com- 
pany's route  map  is  shown  with  this  article. 
The  entire  lard  business  is  handled  by  a 
subsidiary  organization  known  as  the  Fruit 
Despatch  Company,  which  was  formed  in 
December,  1898,  to  be  the  medium  of  distri- 
bution for  the  Boston  Fruit  Company.  The 
main  divisions  of  the  Fruit  Despatch  organ- 
ization are  indicated  on  the  route  map  by 
octagonal  brass  checks,  which  can  be  seen 
in  the  illustration.  Each  of  these  divisions 
controls  several  branch  houses,  indicated  by 


Loading    Bananas   at   Cricamola,    Costa    Rica. 


of  this  irregular  boundary  line  is  such  a 
consumer  of  fruit  that  the  business  done  in 
this  section,  geographically  unequal,  is  ap- 
proximately the  same  as  that  done  by  the 
company   in   all   the   rest  of  the  country  to- 


Banana   Farm   in   Costa   Rica. 


gether.  Shipments  to  the  southern  Atlantic 
cities  can  be  more  readily  made  from  Nor- 
folk or  Charleston,  but  the  entire  "West  is 
served  from  New  Orleans  and  Mobile.  There 
are  regular  stations  for  the  receipt  of  fruit 
as  tar  away  as  Vancouver  and  "Winnipeg, 
the  time  of  shipment  from  New  Orleans  to 
these  points  being  15  or  16  days. 

Free  circulation  of  air  is  the  only  satisfac- 
tory agent  for  preserving  the  fruit  in  good 
condition  en  route  during  hot  weather,  and 
no  ice  is  used.  The  drawing  of  the  car 
built  by  the  American  Car  &  Foundry  Co. 
specially  for  this  traffic,  for  use  on  the  New 
York  Central,  illustrates  what  has  been  found 
to  be  the  best  type  of  ventilation  for  the 
service.  The  air  enters  the  rear  end  of  the 
car  by  means  of  the  roof  ventilator,  and  is 
deflected  under  a  grating,  on  which  the  fruit 
rests,  to  the  forward  end  of  the  car.  The 
ventilator  on  this  end  serves  as  an  up-take 
and  even  a  slight  motion  of  the  car  cre- 
ates a  strong  draft,  which  drives  the  cold  air 
in  underneath  the  fruit  and  removes  the  hot 
air  on  top.  "Whichever  way  the  car  is  mov 
ing,  forward  or  backward,  the  draft  is  of 
equal  force,  although  changing  its  direction. 


the  small,  black  stations  on  the  map,  and 
each  branch  bouse  is  in  charge  of  a  large 
number  of  agencies.  On  the  actual  route 
map,  these  agencies  are  marked  by  white 
thumb  tacks  with  a  number  on  the  head, 
which  classifies  them  according  to  the  branch 
house  to  which  they  report,  but  the  fac- 
simile is  so  greatly  reduced  that  they  scarce- 
ly show. 

The  lines  on  the  map  are  strings  of  dif- 
ferent colors,  stretched  to  show  the 
routes  and  the  connections  made  for 
shipments  to  long-haul  points  over  sev- 
eral lines  of  railroad.  Thus,  the  way  in 
which  the  fruit  is  sent  from  New  Orleans  to 
Denver  is  graphically  indicated.  In  general 
terms,  abont  half  of  the  fruit  is  received  at 
ports  on  the  Gulf  of  Mexico  and  about  half 
at  ports  on  the  Atlantif:,  and  the  division 
of  territory  is  made  according  to  this  basis. 
Shipments  to  the  New  England  States,  to 
Montreal,  to  the  greater  part  of  Pennsyl- 
vania and  Ohio,  and  as  far  south  as  Rich- 
mond, would  commonly  I  be  made  from  New 
York,  Philadelphia,  Baltimore  or  Boston. 
Detroit,  Cleveland  and  Columbus  are  on  the 
borderland  between  the  main  eastern  and 
southern  divisions,  and  may  receive  ship- 
ments from  either.     But  the  territory  east 


Solid  Train   of  15   Fruit  Cars,   New  York  to   Montreal. 
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The  Delaware,  Lackawanna  &  Western  also 
has  some  extremely  satisfactory  cars  in  ser- 
vice built  especially  for  the  trade,  in  which 
the  ventilation  works  on  the  sarne  plan,  al- 
though the  air  chamber  is  of  a  different 
Shape,  and  there  are  arrangements  for  carry- 
ing ice  in  case  the  cars  are  used  for  other 
kinds  of  produce.  Out  of  Mobile  and  New 
Orleans  the  fruit  is  chielly  handled  by  the 
Fruit  Growers'  li^xpress  and  by  the  refriger- 
ator cars  on  the  Southern  Pacific.  At  times 
the  shipments  are  made  on  special  trains; 
otherwise  on  the  regular  fast  freight  service. 
The  Illinois  Central  banana  expresses,  which 
run  solid  from  New  Orleans  to  Chicago  in 
33  hrs.,  when  required,  have  been  described 
in  a  previous  issue  of  the  Railroad  Gazette, 
[August  28,  1903].  An  Insulated  fruit  houst; 
has  been  built  on  this  line  at  Mounds,  lu., 
holding  80  cars,  and  another  is  now  building 
at  Springfield,  Mo.  The  house  at  Mounds 
has  a  heater,  but  no  cooling  plant.  The 
house  at  Springfield  will  have  both.  A  spe- 
cial banana  train  of  15  cars,  bound  from 
New  York  to  Montreal,  is  also  illustrated 
herewith,  and  it  is  an  interesting  commen- 
tary on  the  growth  of  the  business  that  a 
point  so  isolated  should  require  so  large  a 
shipment  at  one  time. 

In  loading  the  bananas  on  cars  as  they  av?. 
taken  from  the  ships,  great  care  is  taken 
to  have  them  properly  classified  according 
to  the  number  of  hands  on  the  stem.  To  pro- 
vide for  this,  a  flag  is  placed  by  the  door 
of  each  fruit  car,  numbered  8,  7,  etc.,  accord- 
ing as  the  car  is  to  receive  stems  of  8  hands 
or  7  hands.  In  order  to  provide  against 
the  stupidity  or  ignorance  of  the  gang  of 
laborers  who  carry  the  fruit,  each  kind  of 
flag  is  made  a  different  color.  One  car  com- 
monly is  marked  with  a  yellow  flag,  bearing 
the  letters  "RIP"  and  a  green  flag  bearing 
the  letters  "REJ."  This  indicates  that  this 
car  is  to  receive  the  ripe  fruit  and  also  the 
broken  or  rejected  bunches  of  green  fruit, 
which,  as  previously  stated,  are  classed  to- 
gether and  sold  to  local  jobbers.  Each  car 
is  carefully  weigned  by  the  Fruit  Despatch 
Company  before  it  is  sent  out,  and  a  card 
is  placed  on  it  giving  the  number  of  the 
car,  the  marked  weight  and  the  actual 
weight.     As  for  example,  car  6,706,  marked 


weight,  42,000;  actual  weight,  41,900.  This 
facilitates  selling  the  fruit  by  the  hundred- 
weight in  carload  lots.  A  ventilated  fruit 
car  of  the  kind  in  common  service  contains 
about  450  bunches,  which  are  laid  in  two 
layers,  the  lower  one  of  stems  standing  on 
end  and  another  one  laid  across  on  top  of 
them.  This  leaves  approximately  half  of  the 
car  free  for  the  circulation  of  air  on  top  of 
the  fruit,  and  enables  the  bananas  to  be 
kept  cool,  while  the  hot  air  is  thrown  off 
the  upper  part  of  the  car. 

Sales  "by   the   Fruit   Despatch   Co.   during 


with  the  Finzi  single-phase  system  with  a 
view  to  obtain  results  which  would  guide 
it  in  its  future  policy  in  regard  to  electric 
traction  matters.  'Ihe  Valtellina  Railroad 
is  a  normal  gage  line  operated  distinctly 
under  steam  railroad  conditions  and  con- 
necting Como  with  Lecco,  Colico,  Sondrio 
and  Chiavenna  in  the  northern  part  of  Italy. 
For  the  last  few  years  this  road  has  been 
operated  as  a  three-phase  alternating  cur- 
rent road.  Its  power  station  is  situated 
in  the  Alps  and  generates  20.000  volts  at  15 
cycles  per  second.     Twelve  transformer  sub- 


Steamer    Admiral    Sampson    Leaving    Port    Antonio,    Jamaica. 


1903,  representing  what  might  be  called  the 
gross  operating  earnings  of  the  United  Fruit 
Co.,  aggregated  over  $8,000,000,  and  the  com- 
pany disposed  of  nearly  25,000  carloads  of 
tropica!  fruit. 


Single    Phase    Electric  Traction    in    Europe. 


Ventilating  Apparatus  for  Fruit  Car. 


That  long-distance  heavy  electric  traction 
problems  call  for  a  system  using  high-ten- 
sion alternating  currents  is  now  quite  gen- 
erally recognized.  But  the  question  whether 
three-phase  or  single-phase  alternating  cur- 
rents are  best  suited  for  this  purpose  has 
not  yet  been  definitely  decided.  The  three- 
phase  system  has  been  successfully  em- 
ployed for  a  number  of  years  on  several 
European  roads.  But  the  modern  demand  is 
for  a  single-phase  system  on  account  of  its 
alleged  greater  simplicity  and  greater  efli- 
ciency  of  regulation.  There  are  three  com- 
pletely worked  out  single-phase  systems  now 
on  the  market,  the  one  of  the  Westinghouse 
Co.,  with  a  motor  brought  out  by  Lamme, 
the  General  Electric  system  with  a  motor 
originally  designed  by  Bickemeyer  and 
greatly  perfected  by  Steinmetz,  and  the 
Finzi  system,  using  the  Finzi  motor.  The 
Fiftzi  system  has  already  been  tried  suc- 
cessfully on  the  street  car  lines  of  Milan, 
Italy,  and  the  two  American  systems  have 
been  experimented  with  for  some  time  past 
in  the  yards  of  the  two  manufacturing  com- 
panies and  are  now  being  installed  on  differ- 
ent interurban  electric  railways  in  this  coun- 
try. We  may  thus  expect  to  hear  compara- 
tively soon  of  the  results  obtained  with 
them  in  regular  service. 

In  the  meantime  Europe  is  going  in  for 
regular  trunk-line  work  on  a  single-phase 
basis  and  a  real  competitive  test  between 
three-phase  and  single-phase  systems  is  now 
being  prepared  there.  The  Societa  Italiana 
per  le  Strade  Ferrate  Meridionali,  already 
operating  its  well-known  Valtellina  Railroad 
by  means  of  the  three-phase  system,  has 
just  decided  to  make  extensive  experiments 


stations  distributed  along  the  line  reduce 
this  tension  to  3,000  volts,  which  is  directly 
fed  to  the  overhead  contact  line.  The  roll- 
ing stock  consists  of  passenger  motor  cars 
and  freight  locomotives,  both  of  the  double- 
truck  typp  and  both  equipped  with  one  three- 
phase  induction  motor  on  each  of  the  four 
driving '  axles.  The  passenger  motor  cars 
usually  haul  two  or  more  trailers,  and  the 
locomotives  are  coupled  to  the  ordinary 
freight  trains  in  the  manner  customary  on 
steam  roads. 

The  administration  of  this  road,  naturally 
greatly  interested  in  all  electrical  progress, 
has  for  some  time  been  anxious  to  compare 
the  merits  of  the  three-phase  and  the  single- 
phase  systems,  and  it  has  now  ordered  a 
series  of  impartial  tests,  which  will  un- 
doubtedly furnish  a  great  amount  of  valu- 
able information  in  this  respect.  After  care- 
ful consideration  of  the  merits  of  the  vari- 
ous single-phase  systems  a  Finzi  single- 
phase  equipment  was  ordered  to  be  installed 
in  one  of  the  standard  Valtellina  motor 
cars,  the  equipment  to  consist  of  four  sin- 
gle-phase alternating-current  motors,  each 
rated  for  a  normal  output  of  100  h.-p.  at  200- 
400  volts,  together  with  the  necessary  con- 
trolling apparatus.  The  car  is  to  be  con- 
trolled electrically  from  either  end,  but  no 
rheostat  will  be  used,  thus  making  the  regu- 
lation very  efficient.  The  current  will  be 
taken  direct  from  the  3,000-volt  overhead 
contact  line  by  means  of  the  standard  type 
of  Valtellina  roller  trolley.  Each  of  the 
four  motors  will  drive  one  of  the  four  axles 
of  the  double-truck  car  by  means  of  an  in- 
termediate gear.  This  car.  as  well  as  the 
three-phase  cars  now  in  use,  will  be  called 
upon  to  haul  a  100-ton  train  from  Lecco 
to  Sondrio  at  a  speed  up  to  45  miles  per 
hour.  Further  details  regarding  these  tests 
are  not  at  present  available,  but  they  will 
undoubtedly  be  watched  carefully  by  a'l  in- 
terested in  electric  traction  matters.  The 
Finzi  system  is  represented  in  this  country 
by  Muralt  &  Co.,  of  25  Pine  street.  New 
York. 
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Accident  Bulletin  No.  11.* 


The  Interstate  Commerce  Commission  has 
issued  Bulletin  No.  11,  showing  railroad  acci- 
dents in  the  United  States  during  the  three 
months  ending  March  31,  1904.  The  number 
of  persons  killed  in  train  accidents  was  221, 
and  of  injured  2,797.  Accidents  of  other 
kinds,  including  those  sustained  by  em- 
ployees while  at  work,  and  by  passengers  in 
getting  on  or  off  the  cars,  etc.,  bring  the 
total  number  of  casualties  up  to  919  killed 
and  12,444  injured.  These  reports  deal  only 
with  (a)  passengers  and  (b)  employees  on 
duty. 

Tabic  -V'A   1. — Summary   of  Casualties  to  Persons. 
Passengers.         Employees. 

Killed.     Inj'd.  Killed.      Inj'd. 

Collisions    33  6t>l  99  1.006 

Derailments    7  313         55  391 

Miscellaneous  train  ac- 
cidents (excluding 
the  above),  includ- 
ing locomotive  boiler 
explosions    21  27  405 

Total  train  accidents  40  995  181  1,802 
Coupling  or  uncoup- 
ling             70  857 

While      doing      other 

work    about     trains 

or    while    attending 

switches 65         2,826 

Coming      in      contact 

with      overhead 

bridges,      structures 

outside      of      track, 

etc 2  37  317 

Falling   from    cars   or 

engines      or      while 

getting  on  or  off. .  .  25  295  143  2.453 
Othe^  causes 14         298       344         2,599 

Total     f  other    than 

train  accidents)..      39         595       659         9,052 

Total  all  classes..  .  79  1,590  840  10,854 
The  most  prominent  items  in  the  fore- 
going table  show  a  gratifying  falling  off, 
both  from  the  figures  of  the  preceding  quarter 
(Bulletin  No.  10)  and  from  those  of  this 
quarter  a  year  ago  (Bulletin  No.  7),  though, 
of  course,  it  is  only  in  making  such  a  com- 
parison that  any  gratification  can  be  found 
in  a  record  of  deaths  averaging  10  persons  a 
day.  The  number  of  employees  killed  by 
falling  off  cars,  etc.  (143),  is  32  per  cent, 
less  than  the  record  in  Bulletin  No.  10.  This, 
very  likely,  may  be  due  to  the  increased  use 
of  air-brakes  on  freight  trains,  diminishing 
the  necessity  for  the  men  in  charge  of  such 
trains  to  ride  on  the  tops  of  box  cars.  The 
diminution  in  the  figures  as  a  whole  is  made 
in  Bpite  of  a  record  of  passengers  killed  in 
one  clas& — collisions — which  is  large.  Of  the 
33  fatalities  in  this  class,  IS  are  chargeable 
to  one  collision  (No.  18  in  Class  A). 

Of  the  total  in  the  table  below,  294  col- 
lisions and  144  derailments  affected  passen- 
ger trains. 

Tabu   -\c<.  2.^C'olli8ion8  and  Derailments. 
Damage  to 
lioad  and 
Number.        p;guln.  Kill.        Inj. 

Collisions,  rear.  ..     526  $536,056  40  527 

Collisions,   butting    217  390,213         56         546 

Collisions,     trains 

separating   ....     238  102,038  1  96 
Collisions,    miscel- 
laneous         678           334,506         35         498 

Totals 1.659    $1,3(;2,8]3       132      1,667 

Derailments  : 

Defects  of  road- 
way      222         $172,900         11  217 

Defects  of  equip-    ■ 

ment   530  411.625         10         124 

Negligence   ....       74  80,423  9  66 

Unforeseen      ob- 
struction    .    .       93  82,148         15         110 

Malicious        ob- 
struction   ...         9  11.964  ..  23 

Mis.   causes 212  134,604  17         164 

Total 1,140         $893,664         62         704 

Total     col.     and 

derail 2.799    $2,256,477       194      2.371 

In  collision  No.  18,  shown  in  the  double 
column  table,  18  passengers  were  killed. 
The  circumstances  of  this  case  are  typi- 
cal of  those  features  of  train  manage- 
ment which  give  rise  to  the  charge,  often  re- 


peated in  various  public  prints,  that  Amer- 
ican railroad  management  is  reckless.  The 
men  in  charge  of  the  passenger  train  in  this 
case  had  positive  written  orders  to  look  out 
for  (and  meet)  a  freight  train,  with  an  en- 
gine of  a  certain  number,  at  a  certain  place. 
This  order  was  delivered  to  and  read  by 
both  the  conductor  and  the  engineman.  The 
freight  train  had  not  reached  the  appointed 


ing  that  his  engineman  would  do  so;  and 
the  engineman,  evidently,  was  willing  to  take 
the  risk  of  passing  on  (at  full  speed,  no 
stop  being  required  at  that  station  for  leav- 
ing or  taking  passengers),  knowing  that  if 
his  assumption  proved  wrong  he  would  in  all 
probability  cause  much  damage  to  property, 
if  not  great  loss  of  life.  In  point  of  fact,  he 
caused  both. 


Causes  op  Twenty-six  Prominent  Train  Accidents    (Class   A.). 
[XoTK. — R.  stands  for  rear  collision;   B.,   butting  collision:    M..    miscellaneous    collisions;    D.,    derail- 
ment; P.,  passenger  train;  P.,  freight  and   miscellaneous   trains.] 

COLLISIONS. 

Damage 

to  Road  Rec- 

and  ord.                                           Cause. 

No.      Class.     Kind.          Kill'd.  Inj'd.      Equip.  No.  ^         ,  ,.       ,           .         ^       .,      .,.v,          ,        „  /■>  „„„- 

1  B       F    and  F           0         3         S2,300  59  Despatcher  (experienced  and  with  good  record)  over- 

looked orders  ;  his  age  32  years. 

2  B       F    and  F.  .  .      1  0  2,400         55  Engineman   (who  was  killed)  fell  asleep  3  or  4  min- 

utes before  reaching  meeting  point. 

3  B       F    and  F  0       16  3  160         15  Sixteen    employees,    who    were   injured,    were    riding 

'  ■ '  -  in  caboose,  which  was  the  leading  car  of  a  work 

train  moving  westward ;  engineman  of  east- 
bound  passenger  train  misread  name  of  station 
in   order. 

4  B       P    and  P    .        0         6  3,600         54  Wrong  signal   given  ;   back  wire   of  signal  had  been 

frozen  and  was  disconnected  ;  front  wire  prob- 
ably pinned  down  by  a  piece  of  iron  dropped 
from  a  train. 

5  B       F    and  F  0         4  3  900         40  Butting  collision  of  extra  freight  trains  ;  despatcher 

failed    to    make    meeting   point ;    his   experience 

13  months  as  despatcher,  12  years  as  operator. 

0         B       P.  and  P...      0       14  4,941  52  Conductor    neglected    to    deliver    meeting    order    to 

engineman. 

7  B       F    and  F...      0         3  5,000         14  Operator,    8    months'    experience,    failed    to    deliver 

order. 

8  B       F    and  P    .        1         0  5,900         41  Flagman,  who  had  been  ordered  to  hold  one  of  the 

trains,  went  into  caboose  to  get  red  light ;  sat 
down  to  warm  himself  and  dry  his  clothes ;  fell 
asleep;   had  been  on  duty  161/2   hours. 

9  B       P    and  F...      1  2  7,298         11  Engineman    and    fireman    of    empty    engine    misread 

telegraphic   order  ;   engineman   in  handing  order 

;  ,  to   fireman  told  him   what  it  read,   but  did   not 

■.   '  tell  him  correctly  :  order  read  "2d  No.  1 ;"  these 

men  read  it  No.  1. 

j^O  B       F    and  F  1  8  7,400         57  Operator  failed   to  notify   southbound   train   that    a 

northbound  train,  first  section,  had  brought  to 
that  point  signals  for  a  second  section. 

11  B       F    and  F  2         1  8,730         60  Operator    signed    conductor's    name    to    order,    but 

then  failed  to  deliver  it :  expected  conductor  to 
come  into  office  for  clearance  card,  but  con- 
ductor neglected  this  duty  ;  both  experienced 
men. 

12  R       P    and  P   .  .      0       11  10,242  2  Collision  within  yard  limits ;  foggy  ;  failure  to  flag. 

13  R       F    and  P.  .  .      0         4         10,400  7  Air-brakes   frozen    and    would   not    work;    conductor 

and  brakeman  in  caboose  did  not  hear  whistle 
signal  for  hand-brakes. 

14  B       P    and  P...      2         8         12,526         33  Misplaced   switch    (10   p.    m.)  ;    brakeman,   for   some 

unaccountable  reason,  turned  switch  in  face  of 
train. 

15  M        P  and  F...      3  3         14,500         30  Passenger   train   ran   past   station;   in   setting   back, 

ran  over  a  switch,  which  had  meantime  been 
turned,  and  crushed  caboose  of  freight  train 
on  side  track  ;  3  passengers  in  caboose  killed ; 
freight  brakeman.  in  charge  of  switch,  22  years 
old  ;  on  duty  14  hours  58  minutes. 

16  B        P    and  F.  .  .      5         8         17,100         53  Engineman    of    northbound    train    neglected    to    ex- 

amine register,  and  so  was  ignorant  of  non-ar- 
rival of  southbound  train ;  proceeded  and  col- 
lided with  it  at  30  miles  an  hour.  Engineman 
depended  on  conductor  to  check  southbound 
train,  but  conductor  failed  to  check  correctly. 

17  B       P    and  F.  .  .      0         9  19,000         13  Northbound  passenger  ordered   to  wait  for  4   south- 

bound freights  ;  waited  only  for  3  ;  operator 
also  at  fault  for  clearing  signal. 

Ig         B        p    and  F         18       37  26,500  3  Occurred   1    a.   m.  :    passenger   train   passed   a   meet- 

ing station  without  stopping  :  conductor  and  en- 
gineman did  not  correctly  identify  freight  met 
at  station. 

IQ         ji       p      0       11  27,180         61  Passenger    train    entered    siding    at    night    at    high 

speed  ;  misplaced  switch  ;  some  evidence  that  It 
bad   been  maliciously  misplaced, 

20         R       P.  and  P.  .  .      4  0         29.400  1  Foremost  train,standing  at  water  tank;  second  train 

following  too  closely ;  furious  snowstorm  and 
wind,  and  very   low  temperature. 

Total 38     157       211,477 

DERAILMENTS. 

1  D       P        0  7        $10,300         29  Unknown. 

2  D       F 0         0         10,400         65  Broken  wheel. 

3  D       F 0         0  11.500         24  On  1%  per  cent,  grade  ;  air-brakes  failed  ;  extremely 

cold  weather  ;  packing  leather  In  air-brake  cyl- 
inders frozen,  allowing  air  to  leak  out;  engine- 
man.  3%  years'  experience,  failed  to  call  for 
hand-brakes  in  season. 

4  I)       p 0         0  11,901         48Broken   flange:   wheel   cast-iron,  33  Inches,   600  lbs.. 

made  in  1893;  chill  was  too  deep  and  wheel 
was  not  bored  true. 

5  I)       i> 0         0         14.121  44  Track  distorted  by  solar  heat. 

6  D       p 0         0         23,260         49  Misplaced  switch;  wreck  burned  by  fire  starting  In 

oil  which  ran  out  of  the  tender. 

Total ~0  ~  7       $81,482         ^ 

Total  col.  and  derail ...   38     164     $292,959 


•The  Itailroad  Oaz'-.tte  train  accident  record  for 
Taniiary,  February  and  Marcti  will  be  found  In 
the  Issnes  of  February  26,  March  25  and  April  29. 


meeting  place,  and  the  only  thing  to  be  done 
by  the  men  in  charge  of  the  passenger  train 
— the  regular  and  usual  thing — was  to  stop 
their  train  and  wait  until  the  freight  train 
should  arrive.  But  another  freight  train  was 
there  on  the  side  track,  and  it  was  assumed 
that  that  was  the  one  specified  in  the  meet- 
ing order.  The  conductor,  apparently,  made 
no  effort  to  identify  the  freight  engine,  trust- 


The  other  cases  in  the  list  which  are  most 
prominent,  on  account  of  being  fatal  to  pas- 
sengers, are  collisions  15  and  20.  The  last 
named  appears  to  have  been  occasioned  by 
the  very  severe  weather  which  prevailed  in 
January.  Two  other  accidents,  both  costly, 
were  due,  in  part,  to  the  unusually  low  tem- 
perature which  was  so  widespread  in  that 
month — collision  No.  13  and  derailment  No. 
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3.  A  brake  failure  due  to  freezing  of  pack- 
ing leather  has  never  before  appeared  in 
these  records. 

Misconduct  or  negligence  of  telegraph  oper- 
ators is  given  as  the  chief  or  principal  cause 
of  4  collisions  costing  $40,134)  iu  damage  to 
cars  and  engines  and  the  loss  of  3  lives. 
These  are  Nos.  7,  10,  11,  and  17.  One  opei-- 
ator  failed  to  deliver  an  order;  one  failed 
to  give  an  oral  notice,  or  notice  by  flag  or 
signal,  and  one  signed  a  conductor's  name 
to  an  order  without  having  been  authorized 
to  do  so;  and  in  the  fourth  case,  although 
the  conductor  and  engineman  were  primarily 
to  blame,  the  wrongful  clearing  of  a  train- 
order  signal  by  the  operator  was  the  final 
act  which  made  the  collision  possible.  Two 
collisions,  Nos.  1  and  5,  were  due  to  mistakes 
of  despatchers — and  despatchers  are  pre- 
sumed to  be  men  who  have  made  good  rec- 
ords as  operators. 

Collision  No.  9  is  notable  as  being  the 
fourth  ease  recorded  recently  as  due  to  pre- 
cisely the  same  error  in  reading  a  written 
order — the  overlooking  of  "2d,"  or  "Second." 
Two  such  cases  appeared  in  Bulletin  No.  8, 
and  a  third  in  Bulletin  No.  9.  This  would 
seem  to  point,  obviously,  to  the  need  of  a 
change  in  the  scheme  of  numbering  or  nam- 
ing trains,  or  in  writing  the  numbers  or 
names  in  despatchers'  orders.  Collision  No.  3 
was  also  due  to  misreading,  no  explanation 
being  given  except  that  the  name  which  was 
written  and  the  name  which  the  reader  as- 
sumed both  begin  with  "St." 


List  op  Tools  in   I-Iammek  and  Smith  Shop. 


The    Mexican    Central    Shops    at    Aguasca- 
lientes. 


A  preliminary  description  of  these  shops, 
with  a  general  plan  of  the  proposed  layout 
of  the  yard  and  buildings,  was  printed  in  the 
Railroad  Gazette,  April  6,  1900.  The  plant 
has    been    completed    and    in    operation    for 


Tool 
No. 
140. 
142. 
143. 
145. 
158. 


INDIVIDUAL   MOTOnS. 

Description.  Method  of   Driving. 

No.  9  Sturtevant  blower ■.  Motor  belted  to  a  c.  s.  . .  . 

Axle  cut-off  and  centerins  lathe Motor  belted  to  a  c.  s.  . .  . 

Double    punch   and    shear Motor  reared  to  machine.  . 

Bulldozer     Motor  belted  to  a  c.  s.  . .  . , 

No.  7  Sturtevant  blower Motor  belted  to  a  c.  s.  . .  . , 


Motor 
No. 


H.-P. 

of 

Motor. 

20 

20 
20 
10 


134. 
13."). 

289. 


13G 
117 


14G, 
150, 
151, 


GliODP  DEIVEN. 

Group   "A." 

4-ft.  grindstone  *. 1 

3(;-in.    drill    press }■  Motor  belted  to  lineshaft   "A" 

loin,    shaper ) 

Group  "B." 

Switch   and   frog  planer 1  ,,. ...    ,  ^     ,.       .    .^  ..„., 

Switch  and  frog  planer ( Motor  belted  to  lineshaft  "B 

Group  "C." 

Bolt   header    -i 

Washer  machine   I  -ir  ,.       v  i*    1   ..     ,■       ,.  ^^  ..„„ 

Bolt  headers .  r *iotor  belted   to  lineshaft     C 

Nut  tapper   .....'!.".  .'J 

Group  "D." 

Upsetting  machine    )' 

Itivet    machine     J- Motor  belted   to  lineshaft   "D" 

3-in.    bolt   cutter ) 

Total  electrical  horse-power  in  this  shop 


20 
135 


The  design  and  construction  of  the  build- 
ings has  been  under  the  care  of  Mr.  Lewis 
Kingman,  Chief  Engineer,  and  Mr.  H.  Ben- 
tele,  Assistant  Chief  Engineer.  Mr.  Ben 
Johnson,  Superintendent  of  Machinery,  as- 
sisted by  the  writer  and  Mr.  R.  M.  Henderson, 
Electrical  Engineer,  has  had  complete  charge 
of  the  design  and  installation  of  the  power 
plant  and  the  equipment  of  the  shops.  The 
actual  work  of  installation  of  the  power 
house  machinery  and  cranes,  and  the  wiring 
for  power  distribution  was  done  by  contract 
by  the  D'Olier  Engineering  Company,  PhiJa- 
(lelphia,  under  the  supervision  of  the  me- 
chanical department  of  the  railroad. 

General  Plan. — The  general  plan  of  the 
yard  and  buildings  is  shown  in  the  accom- 
panying illustration,  in  which  all  buildings 
actually  completed  are  shown  by  full  lines, 
while  future  buildings  and  additions  to 
the  present  ones  are  shown  dotted.  To 
the      north      of      the      shop      yard      is      the 


north  end,  while  the  material  buildings,  con- 
sisting of  iron  and  brass  foundries,  rolling 
mill  and  storehouse,  are  in  the  center.  Owing 
to  the  mild  and  equable  climate  such  ma- 
terial as  boiler  and  tank  steel,  iron  castings, 
couplers,  wheels,  tires,  etc.,  are  stored  iu 
the  material  yard  not  under  cover.  The 
storehouse  proper  is  reserved  for  small  ar- 
ticles and  such  material  as  is  easily  perish- 
able or  liable  to  be  stolen.  The  power  house 
is  located  with  reference  to  the  center  of 
power  distribution,  and  cables  strung  on 
iron  poles  carry  the  current  to  the  different 
buildings.  All  the  water  for  the  shops,  hos- 
pital and  company  houses  is  supplied  at 
present  by  two  dug  wells,  one  outside  the 
wall  near  the  office  building,  and  the  other 
at  the  timber  treating  plant.  Water  from 
the  shop  well  is  pumped  up  into  a  100,000- 
gal.  steel  tank  and  that  from  the  timber 
plant  well  into  a  33,000-gal.  tank.  Both  tanks 
connect    with    the    water   main,    which    also- 


Hammer  and   Smith   Shop. 


some  time  now.  The  following  description 
has  been  sent  us  by  Mr.  C.  T.  Bayless,  Me- 
chanical Engineer  of  the  road,  through  the 
courtesy  of  Mr.  Ben  Johnson,  Superintendent 
of  Machinery: 

The  consolidation  of  the  Mexico  City  and 
San  Luis  Potosi  shops  of  the  Mexican  Cen- 
tral into  one  general  repair  shop  at  Aguas- 
calientes  has  practically  been  accomplished, 
and  the  headquarters  of  the  mechanical  de- 
partment have  been  moved  from  Mexico 
City  to  the  latter  place.  Aguascalientes, 
being  at  the  junction  of  the  Mexico  and  San 
Luis  divisions,  is  the  ideal  location  for  a  gen- 
eral shop  and  a  center  for  material  distribu- 
tion to  the  entire  system.  The  two  old 
shops  had  been  found  insufficient  to  handle 
the  repairs  incident  to  a  greatly  increased 
equipment,  and  their  consolidation  has  been 
brought  about  for  the  purpose  of  securing  a 
better  economy,  together  with  increased  fa- 
cilities and  greater  capacity.  Very  few  new 
machine  tools  have  been  purchased,  but  a 
much  larger  output  from  the  old  oues  has 
been  secured  by  their  judicious  arrangement 
and  the  provision  of  better  facilities  for 
handling  the  work. 


yard  of  the  timber  preserving  plant  for  treat- 
ing cross  ties,  bridge  timbers  and  telegraph 
poles  by  the  Wellhouse  or  the  zinc-chloride- 
glue-tannin  process.  Both  of  these  yards  are 
enclosed  by  a  10-ft.  adobe  wall  with  stone 
foundation,  brick  pilasters  and  brick  coping. 
The  adobe  is  plastered  and  whitewashed,  giv- 
ing the  appearance  of  stone.  These  walls  are 
necessary  to  prevent  thieving,  which  is  one 
of  the  greatest  sources  of  loss  to  the  railroads 
in  Mexico.  Outside  and  to  the  west  of  the 
shop  yard  is  the  general  freight  yard,  water 
tanks,  cinder  pits  and  coal  chute,  as  Aguas- 
calientes is  both  a  freight  and  passenger  di- 
vision terminal.  To  the  east  and  south  of 
the  j'ard  are  the  company  cottages  for  em- 
ployees and  the  general  hospital  of  the  sys- 
tem, where  the  headquarters  of  the  Chief 
Surgeon,  Dr.  H.  S.  Squires,  are  located. 

The  buildings  for  locomotive  repairs,  viz.: 
machine,  boiler  and  erecting  shop,  hammer 
and  smith  shop  (and  in  the  future  a  tank 
shop),  are  grouped  together  with  the  round- 
house and  oil  house  at  the  south  end  of  the 
yard.  The  car  repair  buildings,  consisting 
of  a  truck,  wheel  and  axle  shop,  planing 
mill    and    coach    shop    are    grouped    at    the 


IVIaterial  Storehouse. 

runs  off  northeasterly  to  a  reservoir  of  about 
350,000, 000-gaI.  capacity,  which  it  is  hoped 
will  be  filled  during  the  rainy  season  that 
lasts  from  about  June  to  October. 

Hammer  and  Smith  Shop. — The  hammer 
and  smith  shop,  located  near  the  north  end 
of  the  machine  erecting  and  boiler  shop,  is 
63  ft.  wide  by  201  ft.  long.  The  rolling 
mill,  iron  foundry  and  planing  mill  are 
similar.  The  end  walls  and  side  columns  are 
of  concrete,  roof  trusses  are  of  yellow  pine, 
and  side  walls  and  roof  are  of  galvanized 
corrugated  iron.  The  side  walls  are  open 
for  a  height  of  6  ft.  9  in.  above  the  ground 
and  the  corrugated  iron  sheets  are  fastened 
to  old  rails,  the  ends  of  which  are  set  int» 
the  columns.  The  floor  is  dirt,  tamped  hard. 
In  the  extreme  south  end  the  frogs  and 
switches  for  the  entire  system  are  made. 
For  this  purpose  two  double-head  planers, 
a  shaper  and  drill  press  are  employed.  The 
rails  are  heated  in  the  furnace  and  cut  or 
bent  under  the  hammer  so  that  only  a  fini-^h- 
ing  cut  is  necessary  on  the  planers,  laus 
saving  considerable  time  overdoing  all  the 
work  on  the  planers.  Under  the  li.OOO-lb. 
steam  hammer,   near  the  other  end    of  the- 
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building,  are  forged  all  the  axles  for  the 
system,  and  such  forgings  as  are  too  heavy 
for  the  1,500-lb.  hammer.  A  large  bulldozer, 
double  punch  and  shear,  bolt  headers  and 
an  upsetting  machine  complete  the  equip- 
ment at  the  north  end. 


The  table  on  page  217  gives  a  list  of  the 
electrically  operated  tools  and  the  sizes  of 
motors  used : 

Brass  Foundry. — The  brass  foundry  is  80 
ft.  by  40  ft.,  closed  in  from  floor  to  eaves  and 
provided  with  a  large  number  of  windows 
lor  lighting.  Ventilation  is  accomplished  by 
an  ordinary  roof  ventilator  extending  the 
full  length  of  the  building.  This  building  is 
closed  in  at  the  sides  for  the  sole  purpose  of 
preventing  theft.  The  roof  trusses  are  yel- 
low pine,  and  the  roof  galvanized  iron.  There 
are  six  Morgan  brass  furnaces  for  melting 
brass  in  crucibles.  Blast  for  these  furnaces 
is  supplied  by  a  No.  7  Buffalo  blower  driven 
by  a  5-h.p.  motor.  No.  75,  and  the  furnaces 
are  served  by  a  steel  jib  crane.  Two  fur- 
naces are  also  provided  for  melting  lead  and 
babbitt,  and  one  Tabor  pneumatic  molding 
machine  for  making  journal  bearings.  In 
one  corner  of  the  building  a  10-h.p.  motor, 
No.  76,  runs  a  magnetic  separator,  a  small 
rattler,  a  double  emery  grinder  and  a  journal 
bearing  boring  machine. 

All  brass  castings,  battery  zincs,  babbitt 
and  solder  for  the  system  are  made  here  and 
all  cast-iron  journal  bearing  shells  are  fitted 
with  brass  crowns  and  lined  with  babbitt. 
As  before  stated,  these  are  for  freight  ser- 
vice. The  total  power  used  in  this  shop  is 
15-h.p. 

Iron  Foundry. — The  iron  foundry  is  216 
ft.  by  60  ft.,  with  a  "lean-to"  on  the  east  side 
to  form  charging  platforms  for  cupolas,  and 
a  core  house.  The  building  is  the  same  con- 
struction as  the  hammer  and  smith  shop. 
The  core  house  is  42  ft.  wide  by  54  ft.  long 
and  contains  in  addition  to  the  necessary 
benches  two  core  ovens,  one  of  which  is  18 
ft.  by  24  ft.,  with  a  push  car  track  for 
handling  large  cores,  and  the  other  60  in. 
wide  by  24  ft.  long  for  small  cores.  This 
latter  oven  has  a  cast-iron  front  in  six  sec- 
tions, each  of  which  has  two  WA  in.  by  30 
in.  doors  and  four  6%  in.  x  30  in.  doors.  To 
each  of  these  doors  is  riveted  a  light  cast- 
iron  shelf  in  the  form  of  a  quarter  circle 
with  a  sheet  iron  back  so  that  when  the 
shelf  is  pulled  out  the  back  closes  the  door 
opening  and  prevents  escape  of  heat.  All 
the  iron  castings  used  on  the  system  are 
made  in  this  foundry  and  the  average  run 
is  about  10  tons  of  castings  per  day. 

The  foundry  is  furnished  with  a  10-ton 
Colliau  cupola  for  general  use,  and  an  old 
5-ton  McKenzie  cupola  for  emergency.  The 
blast  for  the  Colliau  cupola  is  furnished  by  a 
No.  8  Sturtevant  blower  and  for  the  McKen- 
zie cupola  by  a  McKenzie  blower.  Both  are 
driven  from  a  short  shaft  by  a  20-h.p.  motor. 
No.  22,  arranged  so  that  by  shifting  a  belt 
either  can  be  put  into  operation.  The  charg- 
ing platform  is  served  by  an  electric  elevator 
made  bv  Darien  &  Co.  The  motor  driving 
this  is  located  in  the  blower  room  and  is  a 
10-h.p.  motor.  No.  77. 

At  the  north  end  of  the  building  a  20-h.p. 
motor.  No.  66,  drives  a  shaft  to  which  are 
belted    a    grinder    for   sand,    clay,    etc.,   two 


emery  grinders  and  two  castings  rattlers. 
The  foundry  is  also  equipped  with  three 
pneumatic  Tabor  molding  machines  for  mak- 
ing brake  shoes  and  other  small  work. 

The  total  electric  horse  power  in  the  shop 
is  50-h.p.  0 

Rolling  Mill. — This  building  is  of  the  same 
construction  as  the  iron  foundry,  is  60  ft.  by 
108  ft.,  and  contains  a  9  in.  three-high  train 
of  rolls  driven  by  a  vertical  engine,  two  heat- 
ing furnaces  with  locomotive  boilers  above 
them  to  furnish  steam  for  the  engine,  and  a 
2,500-lb.  steam  hammer.  These  rolls  are  used 
to  roll  scrap  iron  into  round  and  flat  bar 
iron,  it  first  being  hammered  into  billets 
under  the  steam  hammer.  The  experience 
of  this  road  has  been  that  a  much  better 
grade  of  iron  can  be  secured  by  hammering 
the  billets  than  by  rolling  them. 

A  10-h.p.  motor.  No.  16,  drives  a  No.  6 
Sturtevant  blower  to  furnish  blast  for  the 
furnaces  and  a  10-h.p.  motor.  No.  84,  is 
geared  to  a  large  No.  10  Robinson-Rhae 
Manufacturing  Co.  alligator  shear  located 
near  the  cooling  beds,  and  used  to  cut  the 
bar  iron. 

The  total  electric  horse  power  in  this  shop 
is20h.p. 

Pattern  Shop. — The  pattern  shop  is  43  ft. 
by  200  ft.,  made  of  adobe  with  brick  pilas- 
ters, and  brick  trimmings  around  doors  and 
windows.  The  adobe  is  plastered  both  inside 
and  outside,  the  former  being  given  a  smooth 
finish  and  the  latter  a  rough  one,  lined  to 
imitate  stone.  At  the  south  end  of  the  build- 
ing for  60  ft.  is  the  work-room  where  the 
patterns  are  made,  and  the  remainder  of  the 
building  is  divided  into  seven  pattern  store- 
rooms by  firewalls  which  extend  up  through 
the  roof  and  isolate  the  storerooms.  Each 
of  these  rooms  is  provided  with  two  windows 
on  the  east  side  closed  by  shutters  which  are 
sheathed  with  galvanized  iron  and  a  door 
on  the  west  side  similarly  sheathed.  These 
storerooms  are  also  provided  with  shelving 
for  storage  of  patterns. 

In  the  work-room  a  10-h.p.  motor.  No.  79, 
drives  a  pattern-makers'  lathe,  a  core-box 
machine,  small  band  saw,  surfacer,  rip  saw 
and  grindstone.  An  electric  heater  for  the 
glue  pot  is  also  provided. 

Truck,  Wheel  and  Axle  Shop. — This  at 
present  is  a  temporary  structure  built  of 
wooden  posts  and  trusses,  with  galvanized 
iron  sides  and  roof.  It  was  moved  to  Aguas- 
calientes  from  Mexico  City  and  will  be  re- 
placed by  a  building  of  the  same  construc- 
tion as  the  rolling  mill  and  hammer  and 
smith  shop.  It  is  40--  ft.  wide  and  200  ft. 
long  and  will  be  used  exclusively  for  the 
truck,  wheel  and  axle  work  for  coaches  and 
freight  cars.  Small  forgings  for  car  repair 
work  will  also  be  made  there,  and  a  com- 
pressed air  line  is  brought  into  the  shop  for 
riveting  machines,  hoists,  and  machines  for 
the  manufacture  of  brake-beams. 

The  following  table  gives  a  list  of  the 
electrically  driven  tools,  and  sizes  of  motors 
used: 


General     Layout    of    the    Mexican    Certr 
Shops   at   Aguascalientee. 


H.-P. 

Tf/o!  Motor  of 

So.  Description.  Method   of   Driving.  No.  Motor. 

171.     No.  7  Buffalo  blower ......Motor   belted   to   blower 69  5 

Group  "A." 
170.     40  in,    drill    press ^- 

]  39.     Spring  hammer   

Group  "R." 

188.     Oar   wheel   borer | 

Kmery    grinder    -Motor  belted  to  short  lineshaft    .60  .5 

288.     Bolt    cutter ) 

Group  "C." 

]hI:  rl-;aicCh\'ei%fess::::::::;:::::;:.i^^^^^^  '-'^ed  to  «hort  iineshaft..72  5 

Group   "D." 
112.     Axle  lathe -, 

Iva  rar^whie^ikthe:;:::::::;:::::::.':::::}^''''''''  "'^"'"^  *°  **"<"'*  iineshaft..7o  10 

-91.     Pipe  cutter  

Total  electric  horse  power  In  shop 3a 
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Planing  Mill. — This  building  also  is  of  the 
.same  design  and  construction  as  the  hammer 
and  smith  shop  except  that  it  has  skylights 
in  the  roof  made  of  heavy  ribbed  glass.  It 
.is  70  ft.  by  200  ft.  and  has  two  tracks  longi- 
tudinally through  the  building.  These  con- 
nect at  the  north  end  witli  the  yard  tracks, 
and  at  the  south  end  will  be  extended  to  pass 
on  each  side  of  the  dry  kiln  when  that  is 
■built.  The  floor  is  vitrified  brick  laid  on 
■edge  on  a  layer  of  sand  as  in  the  machine 
shop  and  the  motors  are  placed  on  supports 
located  against  the  columns  of  the  building. 

To  the  east  of  this  mill  is  a  small  saw  mill 
•  consisting  of  a  44  in.  circular  saw  and  com- 
mon log  carriage.  This  saw  is  driven  by  a 
30-h.p.  motor,  No.  50,  belted  directly  to  the 
pulley  on  the  saw  arbor. 

All  the  lumber  for  extensive  car  repairs  as 
well  as  for  the  construction  of  new  cars  at 
this  point  is  handled  in  this  mill,  and  car 
lumber  is  dressed  and  finished  for  shipment 
to  outside  points  which  are  not  provided 
with  facilities  for  doing  this.  On  a  handle 
■machine  are  made  all  the  axe,  pick,  hammer 
and  other  handles  used  on  the  road. 

The  following  table  gives  a  list  of  the  elec- 
trically driven  tools  and  sizes  of  motors 
used: 


Mechanical    Department    Headquarters    Building. 


Tool 

No. 

212. 

219. 


.204. 
199. 
203. 
202. 
200. 
201. 


273. 
20.-5. 


-285. 

284. 


.213. 
-214. 

21.5. 

216. 

218. 

287. 


209. 
220. 
222. 


223. 
224. 
-225. 

286. 
274. 
227. 
228. 


Description.  Method   of   Diiving. 

Dimension    planer Motor  belted  to  planer.  .  .  . 

Cross-cut  saw Motor  belted  to  saw 


otor 
No. 

H.-P. 

of 
Motor 

49 
51 

15 
15 

Group   "A." 

^Motoi-  belted  to  lineshaft 42 


Handle  machine 

Knife  grinder 

Wet  emery  grinder 

Saw  grinder 

Bench  emery  wheel 

Bench  emery  wheel 

Group  "B." 

Rip  saw  with  iron  table I  a,„»„,.  k„i,  .,  ,     ,,„„  ^„f,.  .- 

Rip  saw  with  iron   table plotor  belted  to  lineshaft 4.3 

Group  "C." 

\  Motor  belted  to  lineshaft 46 


.Surfacer   

Rip  saw  with  iron   table 


Group   "D.' 

.■1 


Surfacer 

Frieze  and  edge  moulder 

Co^mblnatibn'  saw'  and'  dado' machine'.  '.'.■"  !-*'"t°''  '"^'^^'i  '°  lineshaft 47 

Universal   wood  worker 

Mortiser 

Group  "E." 

Jointer   ) 

Car  sill  tenoner VMotor  belted  to  lineshaft. 

Borer  and  mortiser ) 

Group  "F." 

Small  borer  and  mortiser '^ 

Sticker   

Small  tenoner   

hand  saw   I  Motor  belted  to  lineshaft. 

Band  saw 

Wood  lathe 

Grindstone J 

Total  electric  horse  power.  Including  saw 


storehouse. — The  storehouse  (Fig.  2)  not 
only  serves  as  a  local  store  for  material  used 
.in  these  shops,  but  also  as  a  general  distrib- 
uting store  for  the  entire  system  for  all  de- 
partments. As  before  stated,  all  of  the  bulky 
material  that  is  not  harmed  by  exposure  to 
the  mild  climate  of  this  place  is  kept  outside 
in  the  storehouse  yard,  while  in  the  house  is 
stored  the  more  valuable  perishable  stock. 
At  the  south  end  of  the  building  are  offices 
for  the  local  storekeeper  and  also  for  the 
miterial  agent  of  the  system,  who  makes  his 
headquarters  here.  On  both  sides  of  the 
building  are  8-ft.  loading  platforms,  the 
edges  of  which  are  made  by  setting  four  old 
rails  in  cement.  The  four  rails  are  held  to- 
gether by  a  cast-iron  clamp,  the  two  outer 
ones  being  set  with  base  of  rail  up  and  the 
two  center  ones  with  head  up.  The  cast-iron 
clamp  keeps  them  from  spreading  and  the 
spaces  between  them  are  filled  with  cement. 
The  edge  of  the  platform  being  thus  |prmed 
by  the  base  of  the  rail,  never  chips  or  breaks 
off.  and  wears  indefinitely.  It  is  the  practice 
of  this  road  to  make  the  edges  of  all  station 
platforms  in  a  like  manner.    On  each  side  of 


the  storehouse  is  a  standard  gage  track  and 
material  is  handled  to  the  shops  on  push 
cars.  All  "job  orders"  for  the  road  are 
handled  through  the  storehouse  and  after 
completion  in  the  shops  are  shipped  to  des- 
tination. 

Office  Building. — The  office  building  con- 
taining the  headquarters  of  the  mechanical 
department  is  a  very  neat  two-story  red  brick 
building,  shown  in  Fig.  23.  The  first  floor 
is  arranged  with  offices  for  the  superin- 
tendent of  machinery,  superintendent  of 
shops,  mechanical  and  electrical  engineers, 
drafting  room,  and  -shop  paymaster,  while 
the  second  floor  is  occupied  by  the  chief  clerk 
of  mechanical  department,  with  the  excep- 
tion of  a  blue-print  room  in  the  southeast 
corner.  Fireproof  vaults  are  furnished  to 
the  drafting  room,  paymaster  and  chief  clerk. 
The  roof  and  cornices  of  the  building  are  of 
galvanized  iron,  while  the  window  ledges  are 
of  concrete.  The  interior  of  the  building  is 
very  neatly  finished  in  yellow  pine  and  var- 
nished. 

The  power  house,  machine,  erecting,  boiler 
and  paint  shops  and  engine  terminal  facili- 


ties will  be  illustrated  and  described  in  sub- 
sequent issues  of  the  Railroad  Gazette. 


A  New  Speed  Record  on  the  Atlantic  City 
Road. 

On  Wednesday,  July  20,  train  No.  25,  of 
the  Atlantic  City  Railroad,  was  run  from 
Camden,  N.  J.,  to  Atlantic  City,  55.5  miles, 
in  43  minutes,  equal  to  77.4  miles  an  hour. 
The  record  on  the  train  despatcher's  sheet 
shows  that  this  train  ran  from  Winslow 
Junction  to  Meadow  Tower,  29.3  miles,  in  20 
minutes,  or  at  a  rate  of  87.9  miles  an  hour. 
The  regular  engine  of  the  train  was  dis- 
abled, so  that  the  start  was  made  several 
minutes  late,  with  engine  334;  but  the  train 
reached  Atlantic  City  three  minutes  ahead 
of  time.  Besides  the  engine,  there  were  in 
the  train  one  combination  car,  three  passen- 
ger cars  and  one  parlor  car.  The  times  at 
Winslow  Junction  and  at  Meadow  Tower 
are  recorded  in  even  minutes,  so  that  the 
rate  of  speed  is  probably  subject  to  some 
slight  correction.  Accounts  have  been  printed 
headed  "115  miles  an  hour,"  referring  to  the 
speeds  for  short  distances,  but  these,  for 
the  reason  indicated,  are  of  doubtful  accu- 
racy. The  best  previous  record  that  we  find 
over  this  line  is  that  of  August  5,  1898,  when 
the  run  through  was  made  in  44  minutes  45 
seconds  (74.4  miles  an  hour);  but  in  that 
casfe  there  were  six  cars.  On  August  20, 
1898,  a  train  of  seven  cars  was  run  through 
in  46  minutes  45  seconds. 


A  writer  in  the  Journal  of  the  German 
railroad  gives  a  lorfg  and  elaborate  analysis 
of  the  cost  of  passenger  traffic  on  the  Saxon 
State  railroads,  the  result  of  which  is  that 
he  finds  it  to  be  something  like  5  per  cent, 
more  than  the  passenger  earnings.  Travel 
by  express  trains  yields  some  profit  (because 
express  trains  run  only  where  there  is  con- 
siderable travel),  and  perhaps  ordinary  pas- 
senger traffic  on  main  lines;  but  this  profit 
does  not  equal  the  loss  on  branch  lines.  The 
Saxon  fares  are  very  much  lower  than  ours; 
but  doubtless  a  similar  result  would  be 
shown  on  many  systems  here.  Mr.  Fink's 
elaborate  studies  of  the  cost  of  transporta- 
tion on  different  parts  of  the  Louisville  & 
Nashville,  made  30  years  ago.  shovi'ed  how 
costly  transportation  is  on  some  branch  Hues, 
and  the  average  passenger  train  load  of  46, 
in  this  country,  indicates  that  on  the  average 
there  is  little  profit  in  passenger  traflic. 
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The  Glenwood  Collision. 


1  lie  coroners  jury,  at  Cliicago,  which  in- 
\estigaied  the  rear  collision  on  the  Chicago 
&  Eastern  Illinois,  at  Glenwood,  on  July  13, 
when  IS  passei.gers  were  killed,  has  returned 
a  veraict  reconiiiiending  that  the  conductor, 
one  brakeman,  the  engineman  and  the  fire- 
man ot  the  freight  train  be  held  for  trial 
before  the  Grand  Jury;  and  that  the  train 
despatcher,  b\  O.  Whiteman,  be  also  held,  on 
the  giound  that  he  was  criminally  negligent 
in  omitting  to  give  orders,  which  he  might 
have  given,  to  prevent  the  collision.  The 
verdict  also  censures  the  railroad  company 
for  using  old  and  dilapidated  cars  and  for 
requiring  freight  trainmen  to  work  too  many 
hours.  The  reports  contain  no  evidence  to 
warrant  the  censure  of  the  despatcher  and 
none  concerning  the  quality  or  condition  of 
the  cars;  and  the  only  statement  that  we 
have  seen  concerning  hours  is  to  the  effect 
that  the  freight  fireman  had  been  on  duty 
17  hours. 

The  evidence,  given  at  the  inquest  indi- 
cates that  Engineman  Hoxie,  of  the  freight, 
is  the  principal  person  at  fault,  and  he  has 
disappeared.  The  testimony  of  the  other 
trainmen  at  the  inquest  throw-s  no  light  on 
the  reasons  for  Hoxie's  misconduct. 

The  report  of  the  collision  given  in  the 
Railroad  Gazette  of  July  22,  page  179,  is  sub- 
stantially confirmed.  The  conductor  of  the 
freight.  Frank  Cooper,  alighted  from  the 
front  portion  of  his  train  (engine  and  30 
cars)  as  soon  as  it  reached  Thornton,  and 
it  appears  that  while  he  was  in  the  station 
office  the  engineman  backed  the  cars  south- 
ward. When  Cooper  came  out  he  said  to  the 
station  agent:  "What  is  that  fool  engineer 
trying  to  do  with  that  train?"  He  and  the 
agent  then  went  back  into  the  office  to 
telegraph  to  Glenwood  to  order  Hoxie  back 
to  Thornton.  Brakeman  Charles  H.  Wright 
was  on  the  leading  car  of  the  string  of  cars 
as  Hoxie  pushed  them  southward.  The  in- 
tention of  the  conductor  was  to  have  the  cars 
backed  from  the  east  (northbound)  track 
across  the  southbound  track,  to  a  siding  still 
further  west,  the  crossover  being  south  of 
the  entrance  to  the  siding,  so  that  it  was 
necessary  to  set  the  cars  back  southward  and 
then  pull  them  north  in  order  to  enter  the 
siding;  but  Hoxie  continued  backing  south- 
ward. Conductor  Cooper  says  that  the  en- 
gineman disregarded  three  signals  given  by 
him,  and  Brakeman  Wright  also  says  that 
he  tried  to  stop  Hoxie;  but  the  facts  con- 
cerning these  hand-motion  signals  and  about 
Cooper's  going  north  to  flag  are  not  clearly 
reported.  By  the  time  the  cars  had  reached 
Glenwood  the  train  despatcher  had  been  ad- 
vised of  what  was  going  oi^;  and  although 
Operator  bmoot,  at  Glenwood,  was  off  duty, 
he  came  into  the  office  and  the  despatcher 
gave  him  an  order  to  stop  the  cars  which 
were  comiTig  from  'Ihornton.  To  do  this, 
Operator  Smoot  ran  out  and  climbed  a  car 
and  told  Brakeman  Wrignt  to  stop,  as  the 
passenger  train  was  coming  on  that  track; 
Smoot  then  jumped  off,  waited  until  the  en- 
gine reached  him  and  then  notified  the  en- 
gineman. Smoot  returned  to  the  office  to 
advise  the  despatcher;  and  on  coming  out, 
a  moment  afterward,  found  the  train  stopped 
and  Hoxie  and  Wright  disputing  about  the 
responsibility  for  having  run  the  cars  to 
Glenwood.  They  had  talked  only  a  minute 
or  two  when  the  collision  occurred. 

One  or  two  interesting  points  were  brought 
out  -wMzb,  while  not  bearing  directly  on  the 
main  cause  of  the  collision,  show  how  col- 
lateral circumstances  frequently  have  a  vital 
bearing  in  rases  of  this  kind.  Brakeman 
Wright  admitted  that  if  he  had  remained  on 
top  of  the  leading  car  he  probably  could 
have  given  a  signal  which  could  have  been 


seen  from  the  engine  of  the  passenger  train 
in  time  to  prevent  the  collision.  On  the 
other  hand,  it  looks  as  though  the  engine- 
man  of  the  passenger  train  was  not  keeping 
a  good  lookout.  He  did  not  see  the  freight 
cars  until  he  got  within  oUO  ft.  to  500  ft.  of 
them;  but  the  line  curved  to  the  left  and  he, 
no  doubt,  could  have  seen  much  farther  if 
he  had  looked  across  the  top  of  his  boiler. 
One  statement  is  to  the  effect  that  the  fire- 
man could  have  seen  1,700  ft.  ahead,  but 
he  says  that  he  was  blinded  by  the  glare  of 
the  fire-box.  Without  suggesting  any  sus- 
picion of  this  particular  fireman,  railroad 
men  will  at  once  be  reminded  of  the  fre- 
quency with  which  they  have  heard  this  ex- 
planation given  by  a  fireman  who  simply 
was  not  taking  an  interest  in  the  lookout. 
The  testimony  of  the  men  in  the  baggage 
car  indicates  that  the  conductor  came  into 
that  car  and  gave  the  stop  signal,  on  the 
whistle  cord,  before  the  engineman  had  shut 
off  steam  or  applied  brakes.  The  conduc- 
tor, after  pulling  the  cord,  immediately 
jumped  off. 


The  Atlantic  Steam   Shovel. 


The  accompanying  illustration  shows  a 
new  design  of  steam  shovel  which  is  being 
sold  by  the  Atlantic  Equipment  Co.,  New 
York.  It  was  designed  by  A.  W.  Robinson,  and 
is  built  by  the  American  Locomotive  Com- 
pany. In  quality  of  workmanship  it  is  fully  up 
to  stardard  practice  for  locomotive  construc- 


old  type  of  shovels  with  a  low  lift. 
The  hoisting  engines  are  incorporated  in 
the  base  of  the  boom  so  that  the  whole  hoist- 
ing machinery  revolves  together.  The  hoist- 
ing machinery  is  compact  and  at  the  same 
time  strong  and  easy  of  access.  The  drum 
is  short  and  of  large  diameter  and  fits  be- 
tween the  sides  of  the  boom  which  consti- 
tute the  frame.  The  gearing  is  steel  and 
the  hoisting  friction  is  quick  and  sensitive, 
doing  its  work  without  heating.  It  is  oper- 
ated by  steam  so  that  the  operator  exerts  no 
effort. 

The  A  frame  is  formed  of  solid  steel  bars, 
having  solid  forged  pin  connections  at  the 
feet  and  a  cast  steel  head.  It  is  stepped  upon 
the  ends  of  the  jack-arm  truss  in  such  a  way 
that  it  forms  a  continuation  of  the  jack- 
arms,  giving  additional  stability  and  reliev- 
ing the  car  frame  from  strains.  The  A  frame 
head  is  arranged  so  that  the  three  strains 
intersect  in  a  point,  thus  doing  away  with 
all  lateral  bending  strains. 

When  required  the  A  frame  can  be  lowered 
for  transportation  over  the  road  to  15  ft.  (or 
lower)  above  the  rail.  The  pin-connections 
at  foot  of  the  frame  permit  of  this  move- 
ment and'  the  back  guys  are  shifted  forward 
to  a  connection  provided  for  the  purpose. 
The  raising  and  lowering  of  the  A  frame  is 
done  by  power. 

The  boom  is  a  departure  from  the  usual 
practice,  being  made  with  a  straight  taper 
deepest  at  the  inner  end.  This  form  is  sim- 
ple and  gives  the  greatest  strength  where 
it  is  needed  and  the  least  weight  at  the  outer 
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tion,  and  while  it  has  a  number  of  radical 
departures  from  the  usual  form  of  shovels 
it  still  retains  the  best  features  of  the  older 
designs.  In  actual  service  it  has  proved  to 
be  a  machine  of  great  speed,  power  and 
capacity.  The  shovel  shown  is  now  in  use 
on  the  New  York  Central  and  is  designated 
as  Class  38-16-21/.,  that  is,  a  shovel  having 
a  pull  on  the  dipper  of  38,000  lbs.,  a  clear 
height  of  lift  of  16  ft.  and  dipper  of  2% 
cubic  yards  capacity. 

The  distinguishing  feature  of  this  shovel 
is  the  direct  wire-rope  hoist.  In  the  ch^iu 
hoist  the  friction  loss  is  often  as  high  as  40 
per  cent.,  while  in  a  direct  wire-rope  hoist 
the  friction  loss  is  less  than  10  per  cent.  A 
single  sheave  of  large  diameter  is  used  for 
hoisting,  which  besides  reducing  friction, 
also  increases  the  angle  of  lead  of  the  bucket. 
A  heavy  pull  on  the  bucket  by  the  hoLsting 
chain  has  little  effect  othei-  than  to  strain 
the  machine  if  the  ang!e  formed  by  the 
chains  and  the  dipper  handle  is  acute.  In 
this  shovel  the  angle  is  increased  to  such  an 
extent  that  the  digging  effect  is  practically 
doubled.  The  whole  arrangement  of  boom 
and  dipper  gives  a  high  lift  to  the  bucket; 
as  compared  with  other  shovels  with  the 
same  length  of  boom,  about  4  ft.  to  6  ft. 
more  lift  can  be  obtained.  Machines  of  this 
type  can  be  built  with  a  clear  lift  of  20  ft, 
which   will   work  at  as  high  speeds  as  tho 


end  where  there  is  greatest  motion.  The 
most  severe  strains  in  a  boom  are  those  due 
to  twisting  when  swinging  rapidly  and  in 
irregular  work  caused  by  the  leverage  of  the 
dipper  handle.  To  give  the  lower  flange  of 
the  boom  strength  in  a  horizontal  or  lateral 
direction  -the  upper  members  of  the  boom 
are  made  of  steel  channels  set  vertically 
and  the  lower  members  are  made  of  channels 
set  horizontally,  while  the  web  is  a  solid 
steel  plate.  The  turntable  is  built  solid  with 
the  boom,  being  made  of  stiffened  steel 
plates  and  a  rolled  rim.  The  hoisting  ma- 
chinery is  mounted  directly  upon  the  boom 
so  that  no  guide  sheaves  are  necessary,  and 
the  power  is  applied  directly  with  the  least 
possible  loss.  A  pair  of  engines  with  drum 
and  gearing  are  mounted  on  the  base  of  the 
boom.  They  take  up  very  little  room  and 
can  pull  the  required  amount  on  the  dipper 
at  a  speed  of  five  to  six  dipper  loads  per 
minute.  All  of  the  parts  are  adequate  for 
continuous  heavy  work  and  are  easily  ac- 
cessible. The  frame  of  the  engines  is  cast 
steel  in  one  piece  and  forms  the  foot  of  the 
boom  and  center  of  the  turntable  as  well. 
The  engines  and  gearing  are  located  on  the 
axis  of  rotation  of  the  boom  and  therefore 
do  not  appreciably  increase  the  power  re- 
quired for  swinging  nor  interfere  with  the 
speed. 

The  main   engines  are  of  the  locomotive 
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type,  with  outside  cylinders  and  are  enclosed 
in  a  sheet  steel  casing  for  protection.  They 
have  a  solid  cast  steel  frame  for  both  engines 
cast  in  one  piece,  and  steel  cross-heads.  All 
parts  are  easy  of  access.  Steam  is  carried 
by  a  pipe  having  a  double  ball  and  socket 
joint  on  the  top  center,  and  the  exhaust  is 
carried  to  the  smokestack  by  a  pipe  through 
the  bottom  center. 

The  hoisting  drum  has  a  large  diameter 


Independent  reversible  engines  ai-e  em- 
ployed for  swinging  being  duplicates  of  those 
on  the  boom  for  thrusting.  They  are  double- 
geared  to  a  drum  which  carries  double  steel 
wire  ropes  on  each  side,  which  are  connected 
to  the  turntable.  The  shovel  is  propelled  by 
the  swinging  engines,  power  being  trans 
mitted  to  a  cross  shaft  underneath  the  car. 


This  shaft  is  connected  with  the  forward 
and  rear  axles  by  two  chains  of  sufficient 
strength  to  slip  the  wheels.  The  swinging 
and  propelling  shafts  are  all  short  and  strong 
and  are  attached  to  the  main  center  sills  of 
the  car. 

The  boiler  is  of  the  locomotive  type  and  is 
made  large  enough  for  engines  of  twice  the 
cylinder  capacity  of  those  used.  It  is  built 
to  carry  140  lbs.  pressure  and  is  lagged  with 
magnesia  and  planished  iron.  All  of  the 
other  parts  of  the  machine  are  either  housed 
in  casings  or  built  to  stand  exposure.  With 
the  exception  of  a  steel  cab  for  the  fireman 
and  a  shelter  for  the  craneman,  the  usual 
box  covering  has  been  omitted,  and  this 
gives  the  shovel  a  peculiar  appearance.  If 
it  were  necessary  the  whole  machine  could 
of  course  be  enclosed. 

The  shovel  is  mounted  on  diamond  arch- 
bar  trucks  of  extra  heavy  design  and  hand 
lirakes  are  applied  to  the  rear  truck.  Large 
water  tanks  are  supplied  and  a  hinged  coal 
platform  on  the  back  end  carries  the  coal 
supply.  This  is  made  of  steel  and  when  not 
in  use  it  folds  up  against  the  back  of  the  cab. 

One  of  these  shovels  at  work  on  the  New 
York  Central  frequently  loads  ten  cars  (100 
cubic  yards)  in  eight  minutes.  Another  ma- 
chine is  now  at  work  on  the  terminal  site  of 
the  Pennsylvania  in  New  York  and  one  is 
also  on  exhibition  at  St.  Louis  by  the  Amer- 
ican Locomotive  Company. 


Railroad    Shop   Tools. 
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The    Poole    10-ft.    Borinn    Mill 


and  is  gi-ooved  for  steel  wire  rope.  There 
are  two  parallel  ropes,  each  bearing  half  thi= 
load,  equalized  around  a  small  sheave  <Dr 
thimble  at  the  dipper.  The  two  ends  of  the 
rope  are  tied  by  clips  at  the  drum  and  are 
attached  in  such  a  way  that  the  rope  can  be 
removed  and  replaced  without  delay.  The 
cost  of  renewal  of  a  steel  rope  l',2  in.  in 
diameter  and  108  ft.  long  is  about  $40.  An 
equivalent  chain  would  be  1%  in.  and  12.5  ft. 
long  and  would  cost  about  $134.  The  rope 
will  last  fully  as  long  as  the  chain,  since 
th:>re  is  but  one  sheave  over  which  it  runs 
and  there  is  the  added  advantage  that  a  rope 
will  give  warning  of  weakness  due  to  wear 
before  it  breaks,  while  a  chain  snaps  with- 
out warning.  The  hoisting  drum  is  driven 
by  two  steel  gears  and  two  band  friction 
clutches  operated  by  steam,  and  the  clutch 
and  throttle  are  controlled  from  the  runner's 
stand  on  the  car. 

Instead  of  attaching  the  double  hoisting 
rope  to  a  bail  and  sheave  it  is  attached  di- 
rectly to  the  back  of  the  dipper  in  such  a 
way  that  the  lines  of  force  meet  in  a  point 
situated  in  the  plane  of  the  resistance  or  in 
line  with  the  strain  applied  to  the  teeth. 
The  entire  back  of  the  dipper  is  one  piece  of 
cast  steel  with  lugs  formed  upon  it  to  re- 
ceive the  dipper-arm,  hinges  for  door,  etc. 
The  lip  and  teeth  of  the  dipper  are  amply 
strong  and  are  attached  so  as  to  be  easily 
renewable. 

Independent  thrusting  engines  are  used  to 
feed  the  dipper  to  its  work.  These  engines 
are  solidly  built  with  bed  plate  cast  in  one 
piece  and  securely  bolted  to  the  boom.  The 
gearing  is  steel  and  the  engines  are  re- 
versing by  means  of  a  central  valve.  They  are 
completely  enclosed  and  have  no_^rocker 
arms,  valve  spindles,  etc.,  exposed  in  any  way 
so  as  to  be  injured  by  flying  fragments  from 
blasting. 

•This  illustration  should  have  appeared  as  Fig. 
1  in  last  week's  issue,  instead  of  the  illustration 
which  was  shown. 


Fig.    1 — The    Sellers    54-in.    Wheel    Boring    Mill 


BORING   MILLS. 

The  54-in.  car  wheel  boring  mill  shown  in 
Pig.  1  is  made  by  William  Sellers  &  Com- 
pany, Philadelphia,  Pa.  The  table  has  a  self- 
closing  ind  self-center- 
ing chuck,  which  will 
take  wheels  up  to  42  in. 
in  diameter.  The  table 
is  54  in.  in  diameter 
and  can  be  started  or 
stopped  instantly  by 
lever,  without  moving 
the  belt  shifter.  The 
feed  is  operated  by  fric- 
tion discs  with  auto- 
matic hold-fast.  The 
crane  is  stopped  auto- 
matically at  the  upper 
and  lower  limits  of  its 
travel.  All  the  hoisting 
mechanism  is  placed  on 
the  outside  of  the  ma- 
chine and  is  easily  ac- 
cessible. A  slide  rest 
is  provided  for  facing 
the  wheel  hubs.  A  bor- 
ing bar  i%  in.  in  diam- 
eter, fitted  with  a  set  of 
double  cutters  which 
give  four  cutting  sur- 
faces, is  furnished  with 
each  machine.  The 
countershaft  has  two 
sets  of  fast  and  loose 
pulleys,  one  set  24  In.  x 
4  in.  and  the  other  set 
18  in.  x  6  in.  These 
should  run  at  134  r.p.m. 
and  290  r.p.m.,  respec- 
tively. 

The  52-in.  vertical 
boring  and  turning  mill 
shown  in  Fig.  2  is  made 
by  the  Rogers  Machine 
Tool  Company,  Alfred. 
New  York.  This  ma- 
chine will  take  work  52 
in.  in  diameter  and  40 
in.  high.  The  table  is  50 
in.  in  diameter  and  has 
sixteen    %-in.    T    slots. 
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The  table  can  be  stopped  at  any  desired 
position  by  a  foot  brake.  The  spindle 
has  a  V-shaped  lateral  bearing,  35 14  in. 
in  diameter.  The  housings  are  88  in.  high 
and  37  in.  wide  at  the  bottom;  they  are 
the  box  type  and  have  a  6%-in.  bearing 
on  the  cross  rail.  They  are  fastened  to  the 
base  by  bolts  and  keys.  The  cross  rail  is 
the  box  type  and  is  91%  in.  long  and 
17%  in.  wide.  It  is  6  in.  thick  and  has  au 
18%-in.  bearing  on  each  housing.  It  is  fitted 
with  a  belt  lift,  applied  to  the  center  of  the 
lift  shaft  and  transmitted  equally  to  each 
screw.  The  counterbalance  weight  lifts  on 
the  cross  rail,  instead  of  the  rail  carrying 
the  weight.  The  heads  are  independent  in 
regard  to  amount  and  direction  of  the  feeds. 
Either  may  be  brought  to  the  center  for  bor- 
ing, or  they  may  be  run  tandem.  The  feeds 
are  positive  geared,  and  are  separated  by 
levers.  There,  are  12  changes,  ranging  from 
1/36  in.  to  %  in.  horizontally  and  1/.54  in. 
to  \.-t  in.  verticall}-,  per  revolution  of  the  table. 
The  saddles  are  18  in.  wide,  and  have  a  bear- 
ing of  2'/4  in.  on  the  top  and  bottom  of  the 
cross  rail.  The  cross  rail  has  a  17%-in. 
face,  and  the  swivels  have  21%  in.  bearing 
on  the  tool  stakes.  The  swivels  are  gradu- 
ated and  can  be  set  at  any  angle.  The  tool 
stakes  are  411,:.  in.  long  and  714  in.  wide. 
They  have  a  travel  of  27  in.,  and  are  fitted 
with  clamps  to  grip  the  toolholders.  The 
toolholders  are  forged  from  machine  steel 
and  are  15  in.  long  and  3  in.  in  diameter. 
The  driving  mechanism  is  placed  between 
the  housings.  It  is  direct  geared  and  has 
24  changes  of  speed,  ranging  from  1.04  to 
52.47  r.p.m.  of  table.  It  is  supplied  with  a 
friction  clutch  for  locking  the  drive  gear. 
The  driving  gear  is  independent  of  the  table. 
The  racks  and  gears  in  the  heads  are  steel. 
The  worm  wheels  are  bronze.  The  counter- 
shaft should  run  at  220  r.p.m.  and  has  a  fric- 
tion clutch  pulley  mounted  on  a  shaft  214  in. 
in  diameter,  running  in,  ring  oiling  bearings. 
The  floor  space  required  for  this  mill  is  lOii 
in.  wide  by  108  V2  in.  long.  The  weight  of 
this  machine  is  about  19,000  lbs. 


The  37-in.  boring  and  turning  mill,  Fig.  3,  verse  of  18  in.    The  boring  bars  ate  steel  forg- 

is  made  by  the  Niles-Bement-Pond  Company,  ings  octagonal  In  section,  having  four  sides 

New  York  City.  This  mill  will  swing  work  37  scraped  to   bearings  in  the  swings.     Clamp 

in.  in  diameter  and  the  tool  bars  have  a  tra-  screws    are    provided    in    the    lower    boxes. 


Fig.    3 — The    Niles  Bement-Pond    37-in.    Boring  and    Turbine    Mill. 


Fig.  2. — Tlie  Rogers  52-in.   Boring  and  Turning   Mill. 


The  toolholders  are  solid  steel  forgings 
keyed  into  the  bars  by  taper-sockets.  They 
are  readily  removed  for  the  insertion  of 
double-end  cutter-bars  or  other  tools.  The 
heads  can  be  set  to  any  angle.  Only  one 
counterweight  is  used.  This  is  half  the 
weight  of  one  bar  and  acts  in  a  line  with 
the  bar  at  all  angles.  This  does  not  tend 
to  pull  the  swing  over  or  interfere  with  easy 
movement  of  the  saddles  along  the  rail.  The 
cross  rail  has  a  power  elevating  gear  and  is 
of  the  bex-girder  form  made  double  between 
the  housings.  The  table  is  driven  by  cut 
bevel  gearing;  the  table  spindle  has  a  taper- 
bush  at  the  top  for  taking  up  wear.  The 
lower  step  runs  in  oil.  The  feeds  are  posi- 
tive driven  by  gearing.  The^  feeds  for  the 
heads  are  independent  and  reversed  or 
(hanged  from  a  fine  to  a  coarse  feed  by 
levers  at  each  side  of  the  mill.  There  are 
eight  changes  of  feed,  four  for  roughing  and 
four  for  finishing.  All  the  changes  of  a 
given  set  are  obtained  by  sliding  gears  at 
ihe  ends  of  the  cross  rail.  The  bed,  hous- 
ings, bacl<  and  top  brace  of  this  mill  are 
cast  in  one  solid  piece.  No  part  of  the 
machine  extends  below  the  floor.  The  motor 
for  driving  the  mill  is  a  5-h.p.  Westinghouse 
Type  S..  designed  for  the  three-wire  system, 
using  110  to  220  volts,  and  it  has  a  speed 
variation  from  310  to  1,240  r.p.m. 

The  ()0-in.  boring  and  turning  mill  shown 
in  Fig.  4  is  also  made  by  the  Niles-Bement- 
Pond  Company.  This  machine  will  take 
work  60  in.  in  diameter  and  36  in.  high.  The 
diameter  of  the  table  is  54  in.  and  the  tool 
l)Prs  have  a  traverse  of  30  in.  The  rim  of 
the  table  runs  in  an  annular  grove  cut  in  the 
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Fig.   4. — The   N  iles-Bement-Pond    60-in.    Boring   and   Turning    Mill. 


bed  aiui  flooded  with  oil.  The  table  spindle 
has  a  taper  bush  at  the  top  for  taking  up 
the  wear.  The  lower  step  runs  in  oil  and 
rests  on  a  wedge,  which  has  a  screw  adjust- 
ment for  slightly  raising  the  table  from  the 
annular  bearing  when  running  at  high 
speeds. 

(To  be  continued.) 


Costs   and   Profits  of   Electric    Railways   in 
Germany.* 


The  enforced  publication  of  corporate 
finances  and  the  exhaustive  methods  by 
which  municipal  accounts  are  kept  and  made 
public  in  Germany  have  enabled  the  Asso- 
ciation of  Electrical  Engineers  to  collect  and 
formulate  some  highly  interesting  statistics 
on  the  financial  results  which  have  followed 
the  change  from  horse  to  electrical  traction 
in  street  railways  in  this  country.  Although 
this  transformation  began  later  here  than 
in  Belgium  and  the  United  States,  it  was 
made  with  such  promptness  and  energy  that 
within  a  period  of  lour  or  five  years  the 
horse  car  practically  disappeared  from  Ger- 
many and  was  replaced  by  electrical  tram- 
way systems,  which  traverse  all  the  cities 
and  larger  towns  and  connect  each  of  them 
with  practically  every  village  and  hamlet  in 
a  large  and  constantly  extending  radius. 
These  systems  have  now  been  in  operation 
long  enough  to  supply  some  definite  data  as 
to  the  profits  of  such  enterprises  under  ex- 
isting conditions  in  Germany,  which,  meas- 
ured by  average  street  railway  dividends 
and  the  market  values  of  their  shares,  have 
been  in  general  somewhat  disappointing. 
The  net  fact,  which  has  been  known  to  in- 
vestors for  some  time,  and  which  these 
newly  formulated  statistics  confirm  and  ex- 
plain, is  that  electric  street-car  lines,  While 
serving  the  public  infinitely  better  than  any 
other  method  of  city  and  suburban  transpor- 


•Governrapnt    report    from    Consul-General    Ma- 
son,  Berlin,   Germany. 


lation  yet  devised,  have  proved  in  many  if 
not  most  cases  less  lucrative  to  shareholders 
than  the  horse-car  lines  which  they  replaced. 

There  are  several  tangible  reasons  for  this, 
some  of  which  are  more  or  less  peculiar  to 
Germany.  Among  these  may  be  cited  the 
fact  that  most  German  municipalities  re- 
fused at  the  outset  to  permit  overhead  con- 
ductors to  be  used  in  important  or  centrally 
located  streets,  and  the  companies  were 
therefore  forced  to  use  a  costly  type  of  car 
which  would  take  its  current  in  the  subur- 
ban streets  from  an  overhead  wire  carrying 
a  voltage  sufficient  to  charge  at  the  same 
time  storage  batteries  of  sufficient  capacity 
to  run  the  car  through  the  central  districts 
where  the  trolley  wire  was  forbidden.  These 
storage  batteries  were  heavy  and  expensive, 
they  deteriorated  steadily  and  were  difficult 
to  keep  in  order,  and  when  the  snow  and  Ice 
of  winter  encumbered  the  tracks  they  failed 
so .  utterly  in  Berlin,  Hanover,  and  other 
cities  that  thousands  of  cars  equipped  with 
them  had  to  be  thrown  out  and  their  storage 
batteries  removed.  It  was  only  at  this  heavy 
cost  that  the  overhead  trolley  wire  secured 
admission  to  the  central  districts  of  several 
German  cities,  and  there  are  even  yet  in 
Berlin  and  elsewhere  long  stretches  on  im- 
portant avenues  where  it  is  tabooed  and 
underground  conductors  are  insisted  upon  as 
indispensable. 

A  second  important  fact  in  this  connec- 
tion is  that  German  municipalities  are  very 
exacting  with  tramway  companies  in  respect 
to  rates  of  fare,  paving,  and  all  the  other 
specifications  of  their  franchises.  Every 
step  in  the  process  of  construction  is  subject 
to  the  inspection  and  control  of  the  city  en- 
gineers. Most  franchises  involve  the  respon- 
sibility of  the  company  of  laying  and  keep- 
ing in  repair  the  pavement  on  all  space  be- 
tween the  two  outer  rails,  a  breadth,  in  case 
of  double  tracks,  of  12  to  15  ft.  or  more, 
and  where,  as  in  Berlin,  the  pavement  is 
asphalt  laid  on  deep  foundations  of  rubble 
and  cement,  this  becomes  a  heavy  item  in 


the  cost  of  construction  and  maintenance, 
for  no  skill  and  experience  seem  able  to 
avert  the  necessity  of  frequent  upheavals 
for  purposes  of  repair,  in  which  asphalt  and 
cement  have  to  be  cut  out  with  cold  chisels 
driven  by  sledges,  a  slow  and  toilsome  oper- 
ation. 

Moreover,  there  are  very  few  munici- 
palities in  Germany  where  electric  current 
can  be  generated  by  any  other  or  cheaper 
power  than  that  of  steam  or  gas  engines, 
and  no  form  of  steam  fuel  is  really  cheap  in 
this  country.  Although  a  very  few  of  the 
largest  central  stations  produce  electric 
power  as  low  as  IV^  cents  per  kilowatt-hour, 
in  most  others  the  cost  averages  from  2V4  to 
3%  cents,  and  in  certain  small  stations  as 
high  as  10  cents  per  kilowatt-hour.  Esti- 
mated by  the  ordinary  German  standard,  the 
power  consumption  per  car  varies  with 
grade,  curves,  and  other  conditions  from  450 
to  700  watt-hours  per  car-kilometer,  equal 
(in  case  of  the  latter  figure)  to  1,170  watt- 
hours  per  car-mile. 

Finally,  the  outlay  for  track  renewal  and 
repair  turns  out  here,  as  elsewhere,  to  be 
unexpectedly  heavy.  In  the  days  of  horse 
cars  a  well-laid  track  in  a  city  of  from  150,- 
000  to  200,000  inhabitants  would  last  from  a 
dozen  to  fifteen  years.  Now,  with  the  far 
heavier  and  more  frequent  cars,  the  rails, 
especially  at  curves,  wear  in  much  less  than 
half  that  period  until  the  wheel  fianges  are 
found  running  on  the  bottom  of  the  groove, 
so  that  the  track  has  to  be  taken  up  and 
renewed.  Another  cause  of  frequent  and  ex- 
pensive repairs  lay  in  the  fact  that  the  sur- 
face resistance  of  the  copper  bonds  with 
which  the  rail  ends  were  united  increased 
rapidly  under  certain  conditions,  until  their 
use  was  largely  superseded  by  the  better  sys- 
tem of  welding  the  rail  joints  by  means  of 
electrical  heat  or  thermite. 

Still  another  increased  item  of  expense 
has  been  that  of  labor.  The  motormen  are 
naturally  employees  of  a  higher  grade  than 
horse-car  drivers,  and  being  well  organized, 
they  have  been  able  to  compel  increased 
wages  and  to  shorten  working  hours  until 
the  net  labor  cost  per  car-kilometer  is  more 
than  50  per  cent,  greater  than  in  former 
years. 

To  all  this  is  to  be  added  the  fact  that 
the  rates  of  fare  in  most  if  not  all  German 
cities  are  rigidly  restricted  by  the  authority 
granting  the  concession.  From  the  latest 
published  statistics  it  appears  that  the  aver- 
age street  railway  fares  paid  in  eleven  prin- 
cipal German  cities  during  the  year  1903 
varied  from  2.2  cents  each  at  Frankfort  to 
2.72  cents  at  Hamburg,  the  mean  average 
for  Berlin  and  its  suburbs  being  2.35  cents, 
or  less  than  half  the  usual  5-cent  fare  that 
prevails  generally  in  the  United  States.  To 
complete  the  restrictions  under  which  street 
railways  operate  in  this  country,  most  of 
their  charters  contain  clauses  providing  that 
from  a  prescribed  date  the  company  shall 
pay  to  the  municipality  a  portion  of  its  sur- 
plus after  disbursing  a  stipulated  percentage 
as  dividends.  Many  charters  further  pro- 
vide that  after  being  operated  by  the  com- 
panies for  a  specified  term  of  years  the 
whole  installation,  tracks,  power  plant,  and 
equipment,  shall  revert  in  fee  simple  to  the 
municipality  which  has  granted  to  the  cor- 
poration for  a  term  of  years  the  use  of  its 
streets. 

The  total  length  of  German  street  rail- 
ways at  the  close  of  1902  was  1,906  miles,  of 
which  34G  miles,  or  about  18  per  cent.,  were 
under  municipal  ownership.  Of  the  latter. 
65  miles  were  leased  to  individuals,  leaving 
281  miles  of  lines  operated  directly  by  the 
municipalities.  The  four  longest  municipal 
lines  are  at  Frankfort.  26V^  miles;  Diisse!- 
dorf,   25   miles;    Munich,   29   miles,  and   Co- 
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logne,  40  miles.  It  does  not  appear  that 
fares  over  these  lines  are  lower,  but,  on  the 
contrary,  that  they  are  rather  higher  than 
those  charged  on  similar  line's  worked  by 
individuals  or  corporations.  On  the  whole, 
it  cannot  be  said  that  experience  has  in- 
creased public  sentiment  in  Germany  in 
favor  of  municipal  management  of  street 
railways,  and  several  cities — among  which 
is  Barmen — which  built  their  own  lines  are 
now  considering  the  plan  of  leasing  them  to 
private  companies. 

By  far  the  largest  and  most  important  cor- 
poration of  this  kind  in  Germany  is  the 
Great  Berlin  Street  Railway  Company, 
which,  with  its  various  branches,  operates 
200  miles  of  track,  of  which  144  miles  are 
owned  and  the  remainder  are  controlled  by 
the  company.  On  its  own  lines  the  "Grosse 
Berliner"  ran  last  year  40.400,000   car-miles 


are  but  moderately  remunerative  to  share- 
holders, they  hold  a  high  place  among  the 
potent  influences  of  modern  civilization. 


The  Sturtevant  Fuel   Economizer. 


Two  essential  qualities  of  a  fuel  econo 
mizer  are,  the  ability  to  utilize  for  heating 
water  a  maximum  amount  of  heat  (other- 
wise wasted)  from  the  escaping  gases,  and 
the  accessibility  of  all  surfaces  for  cleaning, 
repairing  and  renewals.  The  Sturtevant 
"Standard"  and  "Pony"  type  economizers 
shown  herewith  were  designed  to  utilize  the 
waste  heat  from  the  gases  by  a  patent  sys- 
tem of  staggered  pipes.  This  system  com- 
pels all  the  hot  gases  to  encircle  the  pipes, 
thus  giving  much  effective  heating  surface. 

The   joints  of   the   Sturtevant   economizer 


Sturtevant  Standard  Economizer'  with    1,500    H.  P.   Babcock  and   Wilcox    Boiler. 


and  carried  295,000,000  passengers,  whose 
fares  aggregated  ?7,025,000.  The  total  cap- 
ital of  the  company  is  100,082,400  marks 
(?23,918,(;]1  J  ;  its  shares  ar^j  to-day  worth 
184,  and  its  3'^  per  cent,  bonds  are  quoted 
at  99.40.  This,  however,  is  the  status  of  an 
exceptionally  powerful  and  ably  managed 
company  in  a  large,  level  city,  and  is  quite 
above  the  average  financial  condition  of 
street  railway  companies  elsewhere  in  Ger- 
many, most  of  which  have  to  be  satisfied 
with  4  and  5  per  cent,  net  earnings  on  their 
stock. 

The  one  all-controlling  fact  which  has  en- 
abled street  railways  in  Berlin  and  other 
German  cities  to  make  head  against  the  ex- 
acting requirements  of  municipalities  and 
the  enormous  cost  of  conversion  from  horse 
to  electric  traction,  with  the  increased  out- 
lay for  labor,  workmen's  insurance,  paving, 
and  other  expenditures,  has  been  the  phe- 
nomenal increase  in  business,  particularly  in 
the  suburban  traffic  in  all  the  larger  towns, 
which  has  come  with  the  increased  speed, 
the  greater  frequency  of  servi(te,  the  better 
ventilation,  space,  and  comfort  of  electric 
cars.  Whole  suburbs  have  been  built  up 
within  a  few  years  by  the  influence  of  a 
single  well-managed  tramway  line,  which 
carries  a  legion  of  men  and  women  to  and 
from  their  daily  toil  in  the  city  more  quick- 
ly and  cheaply  than  the  horse  car  could 
transport  them  half  the  same  distance.  And 
although  the  electric  street  railways  of  Ger- 
many under  the  conditions  above  described 


are  made  taper,  metal  to  metal,  and  are  de- 
signed so  that  any  pipe  can  be  taken  out 
and  a  duplicate  substituted  without  disturb- 
ing any  other  pipe,  section  or  side  walls. 
This  would  not  be  possible  if  packing,  cement 
or  rusting  were  used  to  make  tight  joints. 
Any  header  can  be  withdrawn  and  a  dupli- 
cate substituted  without  disturbing  any  other 
header,  section  or  side  walls.  Any  section 
can  be  withdrawn  and  a  duplicate  replaced 
without  disturbing  any  other  section  or  side 
walls.  There  are  no  connection  pipes  to  re- 
move and  all  water  surfaces  are  rendered 
accessible  by  the  removal  of  the  caps.  The 
taper  metal  to  metal  joints  make  these 
economizers  especially  valuable  for  high 
pressures. 

The  scrapers  are  interchangeable  and  the 
driving  mechanism  is  positive.  A  guide- 
plate  for  the  scrapers  is  used  which  prevents 
them  from  sticking  and  breaking.  The  driv- 
ing pulley  can  be  belted  up  parallel  or  per- 
pendicular to  the  length  of  the  economizer. 
The  economizers  are  not  designed  for  forced 
circulation,  but  the  connections  are  made  in 
such  a  way  that  the  flow  of  water  is  started 
in  the  proper  direction,  so  mat  the  flow  up 
and  down  the  consecutive  sections  will  take 
place  without  making  undue  work  for  the 
pump.  The  machines  are  constructed  so  that 
the  parts  have  the  rigidity  otherwise  re- 
quired in  the  foundations.  The  fact  that 
taper  metal  to  metal  joints  are  used  also 
eliminates  the  necessity  of  building  more 
rigid  foundations,  as  there  are  no  gaskets 
to  loosen  and  leak  if  the  foundations  spring 
slightly. 

The  "Standard"  type  is  built  in  sections 
containing  pipes  from  four  to  twelve  wide, 
the  staggered  system  of  pipes  making  it  pos- 
sible to  build  sections  of  an  odd  as  well  as 
an  even  number  of  pipes.  The  "Standard" 
is  adapted  to  power  plants  of  almost  any 
size,  but  is  more  commonly  used  for  boiler 
capacities  of  350  h.-p.  and  over.  The  "Pony" 
type  is  smaller  than  the  "Standard"  and  is 
better  adapted  to  power  plants  of  350  h.-p.  or 
less.  All  machines  are  made  of  cast  iron 
and  are  tested  to  350  lbs.  pressure. 

These  economizers  are  made  by  the  B.  F. 
Sturtevant  Company,  Hyde  Park,  Mass. 


The  Sturtevant    Pony   Economizer. 


AuoubT  12,  1904. 
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The  advance  sheets  from  the  Monthly  Sum- 
mary of  Commerce  and  Finance,  issued  by 
the  United  States  Government,  for  the 
month  of  June,  and  for  the  twelve  months 
ending  with  the  first  of  July,  1904,  show  a 
great  decrease  in  the  exports  of  wheat  from 
this  country.  Figures  for  a  fiscal  year  end- 
ing June  30  are,  of  course,  somewhat  mis- 
leading for  grain  shipments,  since  they  tend 
to  divide  the  crop  arbitrarily,  and  the  ex- 
ports of  each  summer  and  fall  after  the  first 
of  July  are  carried  over  into  the  figures  for 
the  succeeding  year.  Nevertheless,  it  is  inter- 
esting to  note  that  exports  in  the  year  under 
review  aggregated  only  44,230,169  bushels,  as 
against  114, 181, 420  bushels  for  the  twelve 
months  ending  June  30,  1903,  and  154,856,102 
bushels  for  the  year  ending  June  30.  1902 
The  difference  in  the  month  of  June  taken  by 
itself  is  even  more  interesting,  for  in  June, 
lft03,  over  5,000,000  bushels  of  wheat  were  ex- 
ported, as  against  less  than  500,000  bushels 
In  June,  1904.  The  question  of  where  the 
wheat  goes  is  particularly  interesting  at  this 
time.  The  fact  that  the  1903  wheat  crop  was 
smaller  than  any  crop  since  1900  only  an- 
swers the  question  in  part,  for  in  1900,  with 
a  crop  more  than  100  million  bushels  smaller 
than  in  1903,  the  exports  of  wheat  were  some 
25  millions  greater;  and  in  1897,  when  the 
crop  amounted  to  only  530  millions,  as 
against  nearly  638  millions  last  year,  almost 
110  millions  were  exported,  as  against  73,- 
372,255  bushels  in  the  calendar  year  1903. 
It  is  evident,  therefore,  that  the  dispropor- 
tion between  crop  and  amount  exported  was 
in  the  year  under  review  unusually  great. 

The  first  difficulty  in  considering  statistics 
of  the  grain  business  lies  in  the  unreliable 
method  employed  by  the  Government  in  ob- 
taining these  statistics.  The  Government  re- 
ceives reports  through  a  large  number  of  lo- 
cal agents;  for  example,  postmasters  in  small 
towns  in  the  wheat  country.  These  agents 
know  the  gossip  of  the  locality  and  are  able 
to  express  an  opinion  as  to  the  crop  of  the 
territory  they  report  chiefly  from  more  or 
less  accurate  statements  received  from  their 
neighbors.  They  hear  what  Smith  thinks  his 
crop  is  going  to  amount  to:  they  also  hear 
what  Thompson  thinks  Smith's  crop  is  go- 
ing to  amount  to.  From  this  presentation 
of  several  points  of  view  they  can  get  up  a 
rough  kind  of  average  for  the  Department  of 
Agriculture;  but  of  course  the  value  of  these 
figures  depends  to  a  considerable  degree  on 
the  personal  characteristics  of  the  man  who 
estimates  them.  It  is  fair  to  say  that  our 
Government  figures  do  not  report  the  situ- 
ation as  accurately  as  those  issued  by  many 
foreign  countries.  One  specific  chance  of 
error  may  be  pointed  out  in  the  fact  that  the 
divisions  between  the  localities  reported  by 
the  different  agents  are  not  always  fairly 
understood  or  carefully  observed.  Our  Gov- 
ernment figures  report  really  about  the  same 
kind  of  a  guess  at  the  crop  of  the  country  as 
a  whole  as  that  which  one  can  pick  up  by 
talking  with  the  natives  of  each  locality  at 
the    village    stores;    but    this    drawback    is 


paitly  offset  for  statistical  purposes  by  the 
fact  that  they  have  always  been  obtained  in 
the  same  way;  and  though  the  figures  may 
not  be  accurate  for  any  one  year,  the  com- 
parison between  the  Government  returns  of 
a  number  of  years  gives  a  pretty  fair  per- 
spective of  the  situation. 

One  reason  for  the  small  current  exports 
of  wheat  is  found  in  the  fact  that  the  1903 
crop  was  of  rather  poor  quality,  so  that  a 
comparatively  large  amount  of  it  did  not 
grade  sufficiently  high  for  export  purposes. 
Rather  than  .sell  low  grade  wheat  through  an 
intermediary  at  a  price  which  seems  to  him 
low,  although  it  may  be  fair  enough  for  the 
grade,  the  farmer  will  often  keep  the  poorer 
quality  of  wheat  at  home  to  be  mixed  for 
feed  and  sold  on  the  hoof.  This,  of  course, 
largely  depends  on  the  current  crop  of  corn, 
oats  and  other  grains  better  adapted  than 
wheat  for  feeding  animals;  for,  if  these  are 
plentiful,  they  can  be  used  to  better  advan- 
tage, and  it  is  more  profitable  to  sell  the  low 
grade  wheat  for  whatever  it  will  bring.  Al- 
though the  corn  crop  was  good  last  year,  it 
was  considerably  smaller  than  in  1902,  and 
the  production  of  oats  was  rather  small,  so 
that  the  low  quality  of  the  wheat  kept  much 
of  it  at  home. 

But  the  important  fact  to  be  noted  in  con- 
nection with  the  diminishing  grain  exports 
is  that  the  producing  capacity  of  the.  coun- 
try at  a  present  average  of  .some  121/2  bushels 
per  acre  is  about  taken  up.  This  statement 
does  not  include  Canada,  but  refers  merely  to 
the  wheat-producing  area  within  the  boun- 
daries of  the  United  States.  There  is  no 
doubt  that,  by  the  exercise  of  proper  care, 
the  average  yield  could  be  brought  up  con- 
siderably higher  than  1214  bushels  per  acre; 
but  the  farmers,  generally  speaking,  do  not 
sufficiently  appreciate  the  need  of  introduc- 
ing new  seed,  but  allow  their  old  product  to 
deteriorate  until  both  the  quality  and  the 
quantity  of  the  wheat  decrease.  At  present, 
it  is  probably  not  a  serious  exaggeration,  if 
it  is  any  exaggeration  at  all,  to  say  that  there 
is  capacity  in  the  mills  for  twice  the  wheat 
produced  in  the  entire  United  States,  without 
allowing  any  for  export. 

There  seem  to  be  two  ways  in  which  the 
amount  of  wheat  available  for  export  can  be 
increased;  one  by  more  scientific  planting,  so 
as  to  improve  the  crop,  and  the  other  by  fur- 
ther development  of  the  great  Canadian 
Northwest.  The  Canadian  trans-continental 
lines  say  they  are  building  an  empire,  and 
at  present  the  possibilities  of  this  great 
Northwest  country  as  a  wheat  producer  ap- 
pear almost  boundless.  As  soon  as  Canadian 
wheat  enters  into  discussion,  however,  a 
number  of  other  questions  arise.  With  the 
present  high  prices  in  mind,  the  American 
farmers  want  Canadian  wheat  kept  out,  but 
are  opposed  in  this  by  the  millers,  who  neeil 
the  grain  very  much,  and  desire  legislation 
permitting  it  to  be  milled  in  transit.  Of 
course,  the  millers  want  flour  to  be  kept  out. 
As  regards  the  competition  of  Montreal  as 
an  export  point  for  Canadian  wheat,  it  is  nec- 
essary to  remember  that  in  spite  of  the  di- 
rect rail  and  lake  connections,  and  in  spite 
of  the  Canadian  canal  system,  with  which 
the  new  barge  canal  will  evidently  be  quite 
unable  to  compete,  owing  to  its  greater 
length  of  restricted  channel  and  less  depth, 
the  port  which  has  the  greatest  amount  of 
miscellaneous  shipping  has  great  advantages 


over  the  smaller  port  like  Montreal,  which 
must,  for  the  most  part,  depend  on  a  single 
class  of  traffic.  The  consolation  of  the  New 
York  railroads  in  the  face  of  the  evident 
trend  of  the  northwestern  wheat  business  to 
Canada  lies  in  the  berth-rate  business.  Th& 
steamer  carrying  a  general  cargo  is  ex- 
tremely glad  to  be  able  to  supplement  it  with 
grain  to  obtain  full  tonnage,  and  can  natur- 
ally make  lower  rates  for  this  class  of  traf- 
fic than  a  steamer  which  depends  on  grain 
for  its  entire  cargo.  To  the  general  freight- 
er, grain  is  really  a  profitable  kind  of  bal- 
last, and  the  ocean  rate  on  it  might  be  con- 
sidered pure  profit  as  a  supplement  to  the 
rest  of  the  cargo.  So  it  seems  evident  that 
New  York,  with  its  great  general  freight 
business,  will  always  secure  a  large  volume 
of  grain,  despite  the  competition  of  Montreal. 
It  must  be  borne  in  mind  in  this  connection 
that  it  is  the  berth-rate  business  and  not  the 
barge  canal  which  is  likely  to  bring  the  grain 
to  New  York.  This  point  was  fully  discussed 
in  the  Railroad  Gazette  last  fall,  and  need 
not  be  further  elaborated  at  this  time. 

So  far  as  wheat  exports  from  the  current 
crop  are  concerned,  the  recent  returns  from 
the  Northwest  of  damage  because  of  the  wet 
season  are  rather  discouraging;  but  the  Gov- 
ernment reports  that  the  general  quality  is 
considerably  better  than  last  year,  and  it 
'  may  reasonably  be  assumed  that  a  greater 
proportion  of  the  crop  will  therefore  find  its 
way  to  the  sea  ports,  and  less  be  used  as 
feed  for  cattle.  This  view  is  considerably 
strengthened  by  the  fact  that  the  hay  crop  is 
extremely  good  this  year;  and  this,  together 
with  the  good  showing  made  by  the  other 
grains,  makes  it  unlikely  that  much  of  the 
wheat  will  stay  at  home.  Even  with  the  pre- 
dicted small  yield,  under  these  circumstances 
it  is  quite  likely  that  the  exports  next  year 
will  be  considerably  greater  than  they  have 
been  this  summer. 

But  the  rapid  growth  of  the  country,  with 
its  accompanying  increase  in  home  consump- 
tion, and  the  natural  limitation  of  subse- 
quent crops  by  the  possibilities  of  acreage, 
make  it  seem  wholly  likely  that  exports  of 
American,  as  distinguished  from  Canadian 
wheat,  will  tend  gradually  to  diminish  rather 
than  increase,  unless  genuine  improvement 
is  made  in  the  methods  of  planting.  The  ex- 
porters have  also  a  potential  competitor  in  the 
enormous  Argentine  country,  as  yet  quite 
strikingly  undeveloped,  in  view  of  its  evident 
possibilities.  With  American  energy  and  in- 
dustrial methods  Argentina  could  tremen- 
dously increase  its  wheat  output,  and  when 
the  development  of  the  great  South  Ameri- 
can prairies  is  accomplished,  and  they  raise 
an  amount  of  grain  vastly  in  excess  of  the 
small  domestic  consumption,  this  competition 
will  undoubtedly  tend  still  further  to  keep  at 
home  the  wheat  raised  in  the  United  States. 


THE  RAILROAD  TELEGRAPH  OPERATOR. 


A  railroad  officer  well  acquainted  with  con- 
ditions in  the  West  said  recently  before  the 
St.  Louis  Railway  Club  that  the  telegraph 
department  of  the  railroads  had  seriously 
deteriorated  in  the  last  ten  years.  (Railroad 
Gazette,  March  4,  pages  153  and  163.)  A 
prominent  railroad  telegraph  superintendent 
expressed  pretty  nearly  the  same  thing  at 
the  recent  Indianapolis  convention;   he  said 
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that  good  operators,  being  where  they  can 
readily  get  acquainted  with  the  business  men 
of  their  town,  and  well  enough  acquainted 
to  accurately  classify  them — good,  better  and 
best — soon  secure  employment  outside  the 
railroad  service  at  better  salaries  than  the 
railroads  pay.  Unless  there  is  a  good  hope 
of  promotion  on  the  railroad  many  oper- 
ators stay  but  a  year  or  two;  and  it  must  be 
admitted  that  this  hope  is  not  at  present 
so  bright  as  it  was  in  the  youthful  days  of 
those  numerous  operators  who  now  occupy 
high  positions  in  the  railroad  world.  Then, 
the  operator  who  was  competent  to  act  as 
despatcher  soon  filled  a  position  of  that  kind 
and  the  despatcher  soon  became  an  import- 
ant adviser  and  helper  to  the  superintendent, 
in  line  for  further  promotion.  The  increase 
in  business  per  mile  of  road  has  alone  put  a 
great  obstacle  in  the  operator's  path  upward, 
by  requiring  a  larger  number  of  men  in 
other  departments  who  are  fit  for  promotion; 
and  when  by  reason  of  the  increase  a  road  is 
changed  from  single  track  to  double,  the 
telegraph  department  at  once  loseS'  a  large 
part  of  its  importance.  The  telephone  has 
an  influence  in  the  same  direction  by  re- 
ducing the  importance  of  the  operator's  long 
term  of  education.  A  telephone  operator 
needs  but  little  training,  and  it  is  increas- 
ingly easy  to  get  along  without  the  telegraph 
for  a  day  or  a  week,  or  permanently,  accord- 
ing to  the  nature  of  the  business.  The  tele- 
graph being  of  less  importance,  has  received 
less  attention;  less  effort  has  been  put  forth 
to  secure  the  best  men  for  it  and  salaries 
have  suffered. 

But  whatever  may  be  the  cause  of  the  real 
or  alleged  deterioration,  the  telegraph  super- 
intendent who  wishes  to  bring  his  depart- 
ment to  the  highest  efficiency  can  only  take 
the  situation  as  he  finds  it.  As  long  as  oper- 
ators are  required  to  receive  and  deliver 
train  orders  according  to  the  standard  code, 
the  service  needs  as  high  a  standard  as  ever 
It  did.  •  If  operators  resign  too  rapidly,  the 
head  of  the  department  is  bound  to  demand 
the  money  to  pay  them  better  salaries;  un- 
less he  is  able  to  find  another  kind  of  man — 
one  who  is  fully  competent  to  fill  the  tele- 
graph position,  but  does  not  possess  the 
knowledge  or  ambition  to  get  a  better  place 
In  some  other  business.  If  the  telegraph 
superintendent's  demand  for  increased  salary 
appropriations  is  "turned  down"  what  shall 
be  the  next  step?  Surely,  the  telegraph  de- 
partment cannot  wash  its  hands  and  wait 
for  the  general  manager  to  make  the  next 
mention  of  the  subject.  The  demand  must 
be  repeated.  The  tact  necessary  to  do  this 
at  the  right  time  and  with  the  right  degree 
of  urgency  is  not  taught  in  editorials — or  in 
any  other  sp'-fific  place — but  it  is  up  to  the 
telegraph  superintendent  to  acquire  it,  never- 
theless. How  else  can  he  have  a  clear  con- 
science when  some  dull-witted  or  inexperi- 
enced operator  lets  a  couple  of  trains  run 
together  and  kill  some  passengers?  Perhaps 
one  of  the  best  ways  to  keep  your  general 
manager  fully  alive  to  this  question  is  to  se^ 
that  he  knows  all  about  the  collisions  which 
are  reported  in  the  public  press  every  month 
as  due  to  operators'  mistakes  and  negligence 
— and  is  reminded  how  many  operators  of 
that  same  kind  he  has  on  his  own  road  I 

Where  the  block  system  is  in  use  and  is 
rightly  managed,  the  duty  of  handling  des- 
patchers'  orders  at  once  becomes  less  exact- 


ing, as  a  mistake  in  sending  or  receiving,  or 
a  failure  to  deliver,  is  not  sure  death  to  two 
or  three  trainmen,  as  so  often  is  the  case 
under  the  old  plan;  but  is  there,  then,  no 
call  for  improvement  in  the  telegraph  de- 
partment? It  must  be  admitted  that  at  hun- 
dreds of  stations  the  business  appears  to  be 
accomplished,  in  some  way  or  other,  by  oper- 
ators who  are  poor  senders,  who  make  mis- 
takes in  receiving,  though  they  take  at  a 
snail's  pace;  who  do  not  understand  the 
switchboard,  and  who  make  little  intelligent 
effort  to  please  the  public.  If  a  general  man- 
ager is  satisfied  with  that  kind  of  service. 
or  with  the  work  of  boys  who,  though  bright, 
have  a  great  deal  ol  the  knowledge  of  their 
business  yet  to  learn,  he  will  of  course  be 
hard  to  deal  with;  but  the  telegraph  super- 
intendent still  is  bound  to  preach  to  the 
management  his  ideal  telegraph  service,  in 
season  and  out  of  season.  As  long  as  oper- 
ators have  to  deal  with  the  public  it  seems 
incongruous  to  take  less  pains  to  make 
them  courteous  and  attentive  to  patrons' 
wishes  than  is  taken  with  brakemen  or  gate- 
men.  As  long  as  they  handle  officers'  tele- 
grams why  should  not  they  be  as  alert  and 
well  trained  as  the  stenographer  or  the 
private  secretary? 

In  short,  the  telegraph  department  needs 
to  be  brought  to  a  higher  standard.'not  sim- 
ply from  the  standpoint  of  the  scientific  or 
mechanical  requirements  which  are  peculiar 
to  it,  but  because  all  of  the  functions  of  the 
station  operator  (who  so  often  is  the  sole 
or  most  intelligent  representative  of  the  road 
in  his  town)  are  important.  His  work  has 
to  do  with  profits  directly;  with  attracting 
custom,  which,  well  or  ill  done  increases 
or  decreases  income,  and  with  the  safety 
of  lives,  limbs  and  property.  If  the  tele- 
graph were  abandoned  to-morrow  and  all  or- 
ders were  to  be  sent  by  telephone,  an  equally 
good  grade  of  intelligence  would  be  needed. 
If  written  and  repeated  orders  were  abolished 
and  collisions  were  prevented  by  the  block 
system,  the  most  active  person  at  the  small 
station  would  still  have  to  be  a  high-grade 
man,  to  do  the  work  of  such  a  station  prop- 
erly. A  specific  complaint,  both  in  the  St. 
Louis  paper  and  at  the  Indianapolis  Conven- 
tion, was  that  operators  cannot  patch  wires. 
Such  a  deficiency,  where  it  exists,  indicates, 
probably,  both  neglect  on  the  part  of  the 
superintendent  or  lineman  who  ought  to 
teach  the  operator,  and  lack  of  ambition 
and  enterprise  on  the  operator's  part.  What- 
ever the  cause,  the  means  of  cure  is  plain; 
and  it  is  to  be  observed  that  this  particular 
detail  of  the  problem  would  not  be  mate- 
rially changed  by  abandoning  the  telegraph 
and  dismissing  the  telegraph  operators,  for 
the  telephone  would  need  the  same  kind  of 
attention.  Electrical  communication  would 
be  an  important  feature  of  the  railroad  ser- 
vice, even  if  meeting  points  were  made  au- 
tomatically. ' 

The  telegraph  department  of  most  Ameri- 
can railroads  holds  a  rather  inconspicuous 
position.  As  with  the  signaling  department, 
it  may  be  that  this  lack  of  rightful  import- 
ance is  in  some  cases  due  to  the  modesty 
of  the  man  at  the  head  of  the  department, 
but  the  result  is  the  same  whether  a  man 
hides  himself  or  is  hidden  by  some  one  else. 
In  the  early  period  of  the  telegraph — say, 
from  1844  to  1874 — the  problems  of  inven- 
tion,  organization   and    expansion   attracted 


many  strong  men  to  the  service,  but  in  the 
quiet  times  since  then  not  so  many  of  that 
class  take  to  the  telegraph.  They  find  more 
congenial  work  elsewhere,  and  the  depart- 
ment is  overshadowed  by  others.  Separating 
the  railroad  work  from  that  of  the  telegraph 
company  seems  to  have  helped  to  produce 
this  result.  But  whatever  the  relative  posi- 
tion of  the  department,  its  work  is  import- 
ant and  should  be  made  as  perfect  as  pos- 
sible. 

Most  of  what  we  have  said  in  the  fore- 
going paragraphs  will  be  taken,  perhaps,  as 
an  argument  for  the  improvement  of  the 
telegraph  for  the  benefit  of  other  depart- 
ments; telegraph  operators  ought  to  be  im- 
proved because  better  talent  is  required  for 
the  non-telegraphic  duties  which  they  per- 
form. But  if  any  telegraph  superintendent 
feels  aggrieved  at  this,  we  reply  that  this 
is  our  way  of  trying  to  aid  him  to  increase 
his  own  importance! 


THE  COLORADO  DISASTER. 


The  disaster  by  flood,  at  Eden,  Col.,  last 
Sunday  night,  seems  likely  to  prove  the 
worst  passenger  train  wreck  that  ever  oc- 
curred in  the  United  States,  measuring  by 
the  number  of  lives  lost,  for  the  largeet 
number  of  deaths  ever  before  recorded  was 
8.5,  at  Chatsworth,  111.,  in  August,  1887.  Bui; 
there  were  over  200  injured  in  that  wreck, 
whereas  the  number  injured  at  Eden  was 
very  small.  At  Ashtabula,  in  1876,  there 
were  80  killed  and  60  injured;  at  Laurel 
Run,  last  December,  6-5  killed  and  only  -1 
injured.  At  Armagh,  Ireland,  in  1889,  the 
killed  numbered  80  and  the  injured  262. 
In  the  Tay  Bridge  disaster  in  Scotland,  in 
1879,  every  one  of  the  73  persons  on  the 
train  was  lost.  Larger  losses  have  been  re- 
ported from  Mexico  (1881,  bridge  disaster, 
214  killed);  Salvador  (1894,  200  killed); 
Japan  (1895,  140  killed),  and  Switzerland 
(1891,  130  killed).  In  circumstances  the  Col- 
orado disaster  is  much  like  those  at  Thax- 
ton's,  Va.,  in  1889,  and  at  McDonough.  Ga., 
in  1900,  in  both  of  which  cases  passenger 
trains  were  wrecked  as  a  result  of  sudden 
rains  of  great  violence.  At  Thaxton's  a 
roadmaster  was  on  the  engine,  and  the  su- 
perintendent was  in  the  baggage  car,  but 
the  surface  of  the  embankment  gave  no  hint 
of  its  inner  weakness.  At  McDonough  every 
person  on  the  train,  except  those  in  the 
rear  car,  was  killed,  and  those  parts  of  the 
wreck  above  the  flood  were  burnt  up  so 
quickly  that  no  help  could  reach  the  victims. 

Whether  or  not  there  was  any  error  of 
judgment  at  Eden  cannot  be  discussed  with- 
out a  full  account  of  the  circumstances;  and 
important  details  may  never  be  known. 
The  lesson  for  the  future,  so  far  as  any  les- 
son is  discernible,  is  not  so  much  one  of 
judgment  as  one  of  courage.  Cases  will 
arise  where  an  engineman,  or  the  conductor 
and  the  engineman  together,  having  no  civil 
engineer  or  bridge  expert  at  hand,  must  de- 
cide whether  or  not  to  cross  a  bridge  of 
doubtful  stability;  and  the  practical  question 
in  .such  cases  is  quite  likely  to  be.  Have  we 
the  firmness  of  will  to  detain  a  train  load  of 
passengers  an  hour,  or  a  night,  when  by 
minimizing  the  grounds  for  suspicion,  or  by 
trusting  to  the  vigilance  of  trackmen  whose 
whereabouts  is  not  known,  the  train  could  in 
all  probability  be  taken  through  on  time? 
We  are  not  saying  that  conductors  and  en- 
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ginemen  consciously  and  designedly  run  into 
danger,  even  slight  danger;  but  flood  disas- 
ters which  would  have  been  prevented  by 
the  rigid  caution  which  the  rules  require,  do 
occur  occasionally,  calling  attention  to  the 
need  of  consideration  of  the  subject.  Such  a 
disaster  occurred  in  Ohio  a  few  months  ago, 
not,  however,  to  a  passenger  train. 

The  daily  newspapers  will  call  for  the  em- 
ployment of  track  walkers  every  hour  on 
every  railroad.  It  seems  heartless  to  answer 
that  such  a  remedy  would  be  too  costly,  and 
yet  cost  is  the  final  arbiter.  The  wages  of  a 
track  walker  may  be  only  a  straw,  but  a 
straw  may  break  a  camel's  back.  Restriction 
of  speeds  at  all  times  to  10  or  15  miles  an 
hour  would  prevent  a  large  share  of  the  fa- 
talities from  bridge  disasters,  but  the  public 
would  reject  such  a  remedy;  the  people 
themselves  would  be  glad  to  step  in  and  de- 
liberately risk  their  own  lives  if  the  rail- 
road company  were  too  cautious.  Moreover, 
some  cases  would  occur  even  if  conductors 
stopped  and  examined  every  threatened 
bridge.  Another  demand  that  will  be  made 
will  be  that  railroad  tracks  always  be  built 
high  enough  and  waterways  be  made  wide 
enough  to  provide  for  any  possible  rainfall 
or  thaw.  Here  again  we  encounter  the  cold 
argument  of  cost.  If  we  waited  for  perfect 
safety  many  railroads  would  never  be  built. 
The  utmost  provision  against  floods  that  can 
reasonably  be  taken  in  laying  out  and  build- 
ing a  railroad  is  to  carefully  and  intelli- 
gently provide  against  those  which  are  lia- 
ble to  occur;  and  if  the  engineer  puts  an  ex- 
treme construction  on  the  word  "liable"  ho 
may  easily  make  unreasonable  expenditures 
to  guard  against  dangers  that  will  never 
happen. 


What  can  be  accomplished  by  skilful  re- 
trenchment in  the  face  of  decreasing  gross 
earnings  is  well  shown  by  the  comparison  of 
earnings  and  expenses  of  the  Pennsylvania 
system  for  the  month  of  June,  1904,  as  com- 
pared with  June,  1903.  Taking  as  the  five 
principal  divisions  the  lines  directly  oper- 
ated by  the  Pennsylvania  Railroad  Co.,  the 
Philadelphia,  Baltimore  &  Washington,  the 
Northern  Central,  the  West  Jersey  &  Sea- 
shore and  the  Lines  West  of  Pittsburg  and 
Erie;  in  two  of  the  cases,  that  of  the  P.  R.  R. 
and  of  the  Lines  West,  gross  earnings  de- 
creased to  a  total  of  over  one  and  a  half 
millions,  while  on  the  three  lesser  divisions, 
although  gross  earnings  increased  as  com- 
pared with  June,  1903,  the  aggregate  increase 
amounted  to  only  about  $76,000.  But  in 
place  of  the  increases  in  operating  expenses 
which  were  so  alarming  all  last  winter  and 
spring,  the  cost  of  working  was  so  materially 
reduced  that  the  aggregate  net  earnings  of 
the  system  for  the  month  were  $440,300 
greater  than  in  June,  1903.  This  is  good 
railroading. 


The      Marienfelde-Zossen      Electric      High- 
Speed  Trials. 


Mr.  Alexander  Siemens  on  May  26  read  a 
paper  before  the  London  Institution  of  Elec- 
trical Engineers  on  the  high-speed  electric 
railway  experiments  on  the  Marienfelde-Zos- 
sen line.  The  paper,  in  abstract,  is  printed 
elsewhere  in  this  issue.  In  introducing  the 
subject  he  gave  an  account  of  the  work  of 
Siemens  &  Halske  since  1886,  which  led  up 
to  the  Gross  Lichterfelde  experiments  with 
a   three-phase   railway   working    with    over- 


head conductors  in  1898,  and  eventually  to 
the  work  of  the  Studiengesellschaft  on  the 
military  line  between  Zossen  and  Marien- 
felde  in  1901,  1902  and  1903.  He  gave  the 
rules  and  regulations  which  had  to  be  ob- 
served during  the  trials,  and  having  detailed 
ihe  real  object  of  the  investigations,  proceed- 
ed to  bring  out  the  chief  results  which  are 
of  value,  by  means  of  comments  upon  the 
reports  issued  by  the  Studiengesellschaft,  to- 
gether with  some  interesting  curves  of 
speeds,  air  resistance,  energy  consumption, 
etc.  Mr.  Siemens  said  that  the  construc- 
tion of  the  conductors  and  collectors  has 
solved  the  problem  of  how  large  quantities 
of  electrical  energy  can  be  transferred  from 
a  standing  conductor  to  a  rapidly  moving 
car,  for  the  cars  ran  "steadier  at  a  speed  of 
120  to  130  k.m.  per  hour  than  an  ordinary 
corridor  train  carriage  at  90  k.m.  per  hour." 
One  of  the  cars  had  its  ends  with  the  cor- 
ners well  rounded,  while  the  other  had  ends 
truncated  cone  shape.  In  the  first  trials  the 
syndicate  could  not  determine  which  of  these 
was  the  better,  but  in  the  second  trials  they 
came  to  the  conclusion  that  the  front  of  the 
car  should  be  a  rather  steep  paraboloid. 
Owing,  however,  to  the  necessity  of  arrang- 
ing the  cabin  of  the  driver  in  front  and 
providing  buffers  and  drawbars,  it  is  not 
possible  to  carry  this  out  in  practice,  but 
the  nearest  approach  to  the  correct  form  is 
suggested  to  be  a  cylindrical  front  ex- 
tending for  86  deg.,  then  plain  surfaces 
which  join  the  sides  of  the  car  by  easy 
curves. 

Wnen  the  trial  runs  of  the  high-speed  cars 
were  completed,  some  further  experiments 
were  made  with  a  Siemens  &  Halske  three- 
phase  locomotive,  and  these  are  commented 
upon  in  a  separate  report  of  the  syndicate. 
Here  it  is  said  that  the  high-speed  cars  have 
proved  suitable  for  their  work  as  far  as 
their  mechanical  and  electrical  outfit  is  con- 
cerned, but  their  weight  is  too  great  and  the 
proportion  of  the  dead  weight  to  the  paying 
load  is  not  favorable.  This  weight  caused 
permanent  way  troubles,  and  also  necessitat- 
ed very  high  power  during  the  acceleration 
period,  and  for  economical  high-speed  traf- 
fic it  should,  if  possible,  be  diminished  so 
as  to  load  the  axles  only  suflficiently  for  the 
necessary  adhesion.  Mr.  Siemens  said  fur- 
ther that  it  would  not  be  possible  to  effect 
this  object  by  altering  the  construction  of 
the  car,  or  by  lightening  its  mechanical  out- 
fit, without  endangering  its  safety;  it  is 
therefore  necessary  to  try  to  diminish  the 
weight  of  the  electrical  apparatus.  This 
may  be  done  by  removing  the  transformers 
from  the  car  and  placing  them  along  the 
line,  or  by  dispensing  with  them  altogether. 
In  the  first  case  a  double  set  of  conductors 
is  required,  increasing  the  losses  and  the 
capital  expenditure.  "It  is  therefore  prefer- 
able to  employ  motors  which  are  capable 
of  utilizing  high-tension  currents."  In  order 
to  try  the  possibility  of  using  such  motors 
on  the  high-speed  cars,  Messrs.  Siemens  & 
Halske  built  two  motors  of  approximately 
the  same  outside  dimensions,  but  suitable 
for  working  with  10,000-volt  currents,  and 
fitted  them  each  to  a  four  wheel  track  with 
a  wheel  base  of  3.25  in.  The  car  body,  12.5 
m.  long,  was  of  the  usual  type  for  electric 
locomotives.  It  was  found  that  the  eflSciency 
of  this  locomotive  was  much  greater  than 
that  of  the  cars  at  the  earlier  trials,  for  the 
reason  that  its  motors  were  working  nearer 
to  their  rated  output.  Another  reason  was 
the  absence  of  a  transformer.  The  losses 
in  the  conductors  along  the  line  are  given 
as  2  k.w.  in  the  case  of  the  locomotive,  and 
17  k.w.  in  the  case  of  cars.  It  is  contended 
that  the  experiments  have  afforded  proof  of 
the  possibility  of  building  motors  for  three- 
phase  currents  of  :  0.000  volts,  used  direct 
without  transformers. 


Railroad    Gross    Earnings   for    June. 

Notwithstanding  the  fact  that  railroad 
gross  earnings  for  June  show  a  decrease  over 
the  same  month  last  year,  the  returns  as 
a  whole  are  encouraging.  For  the  month 
of  June,  88  railroads  report  a  decrease  in 
gross  of  only  $1,410,787.  In  May  the  decrease 
shown  by  81  railroads  was  $2,811,823,  and 
in  April  72  roads  reported  a  decrease  of  $2,- 
771,810.  This  shows  that  gross  earnings  arc 
slowly  picking  up,  while  at  the  same  time 
operating  expenses  have  been  materially  re- 
duced. Of  60  of  the  more  important  rail- 
roads reporting  gross  earnings  for  June,  29 
show  ijicreases  and  31  decreases.  Moreover, 
the  decreases  are  confined  to  certain  sec- 
tions, and  are  not  general  throughout  the 
country.  Returns  from  the  south,  southwest 
and  middle  west  all  appear  quite  favorable. 
In  the  middle  west  the  gains  are  due  largely 
to  the  extra  travel  arising  from  the  St.  Louis 
Exposition,  which  has  not  been  felt  until 
now,  as  the  fair  was  opened  too  late  to  af- 
fect the   May  earnings. 

The  factors  which  have  worked  toward  the 
decrease  of  gross  earnings  in  June  are  main- 
ly the  same  as  those  which  operated  in  May, 
i.e.,  the  coming  presidential  election  making 
trade  very  quiet,  labor  troubles  in  Colorado 
and  heavy  rains  in  certain  sections  of  the 
west.  The  only  difference  lies  in  the  fact 
that  whereas  in  May  the  weather  was  bad 
in  the  Southwest,  in  June  the  effect  of  the 
inclement  weather  was  felt  mainly  in  the 
Northwest.  Gross  earnings  when  divided 
geographically  clearly  show  the  effect  of 
the  rains,  as  the  greatest  decreases  have 
been  among  the  Northwest  and  North  Paci- 
fic railroads.  In  this  group  14  roads  report 
a  decrease  of  $1,246,483  for  the  month  of 
June.  Earnings  of  the  trunk  lines  have  also 
been  unsatisfactory,  seven  railroads  in  this 
group  reporting  a  decrease  of  $1,412,883.  On 
the  other  hand  fairly  heavy  gains  were 
scored  during  the  month  in  the  other  groups. 
These  may  be  summarized  as  follows:  South- 
west and  South  Pacific  group  (nine  rail- 
roads), increase  $1,053,469;  Middle  and  Mid- 
dle West  group  (15  railroads),  increase 
$107,844;  Southern  group  (14  railroads),  in- 
crease $196,309.  Owing  to  the  fact  that  sev- 
eral of  the  railroads  belonging  to  the  An- 
thracite group  have  not  reported  their  earn- 
ings for  June,  the  showing  may  yet  be  ma- 
terially bettered. 

Among  the  separate  railroads  reporting 
earnings  for  the  month,  several  show  consid- 
erable gains.  The  most  noteworthy  of  these 
are  as  follows:  Atchison,  Topeka  &  Santa 
Fe,  increase  $629,861;  Wabash,  increase 
$323,383;  Missouri,  Kansas  &  Texas,  in- 
crease $312,741;  Missouri  Pacific,  increase 
$265,000;  and  Illinois  Central,  increase  $260,- 
354.  In  contrast,  the  following  important 
railroads  show  losses:  Baltimore  &  Ohio, 
decrease  $455,538;  Great  Northern,  decrease 
$427,304;  Chicago  &  North  Western,  decrease 
$416,172;  New  York  Central,  decrease  $354,- 
718;  and  Northern  Pacific,  decrease  $204,180. 
As  noted  elsewhere  in  this  issue,  the  Penn- 
sylvania also  shows  a  considerable  decrease 
in  gross  earnings,  amounting  on  its  lines 
east  to  $1,050,300,  and  on  the  lines  west,  to 
$574,500  but  the  curtailment  of  operating 
expenses  has  been  so  successful  that  net 
earnings  for  the  month  show  an  increase  of 
$440,300  for  the  entire  system. 


NEW  PUBLICATIONS. 


American  Trade  Index.  1904,  703  pages  o'i 
x8U  in.     Printed  by  the  National  Associ- 
ation   of    Manufacturers.    170    Broadway, 
New  York.  Price  in  the  United  States,  $5. 
The  present  volume  is  the  sixth  edition  of 
the  American  Trade  Index  first  published  in 
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1899,  and  contains  the  names  of  about  three 
thousand  American  manufacturers.  The 
book  is  printed  in  English,  German,  Spanish 
and  French,  and  its  prime  object  is  to  ac- 
quaint the  importer  and  dealer  in  foreign 
countries  with  the  manufacturers  in  the 
United  States  of  all  classes  of  goods  suit- 
able for  the  export  trade.  The  present  edition 
comprises  12,000  copies,  of  which  7,500  are 
for  foreign  distribution,  and  this  distribution 
is  gratuitous  to  prominent  importers,  mostly 
dealers,  and  manufacturers  in  countries  out- 
side of  the  United  States  who  are  interested 
in  purchasing  or  handling  American  goods. 
The  companies  included  in  the  book  are  in- 
dexed in  four  languages  in  the  back  accord- 
ing to  the  class  of  goods  they  manufacture. 


is  by  far  the  best.  .  .  .  But  there  are 
times  when  the  'meet'  order  would  involve 
considerable  risk  of  deiay  to  the  superior 
train.  An  unimportant  train  reports  ready 
in  five  minutes.'  All  he  has  to  do  is  pick 
up  one  car.  But  that  car  is  at  the  other 
end  of  the  yard  where  the  train  is  beyond 
reach  of  the  despatcher  in  case  an  unex- 
pected delay  oc3urs.  A  'time'  order  is  the 
proper  thing  in  this  case,  if  the  superior 
train  is  of  much  greater  importance." 


Trai7i  Rules  and  Train  Despatching,  by  H. 

A.  Dalby.     New  York:     The  Derry-Collard 

Company.    221  pages,  4  in.  x  6  in.,  flexible 

leather.  $1.50. 
This  little  book  is  called  "A  Practical  Guide 
for  Train  Despatchers,  enginemen,  train- 
men and  all  who  have  to  do  with  the  move- 
ment of  trains."  Mr.  Dalby  is  a  despatcher 
of  long  experience,  and  he  always  deals  with 
his  subject  in  a  practical  manner.  About 
100  pages  contain  the  substance  of  the  work, 
the  rest  being  taken  up  with  the  standard 
code  and  illustrations,  etc.  Among  the  chap- 
ter headings  are:  Work  Trains;  Change  of 
Timetable;  Train  Registers;  Clearance 
Cards;  Identification  of  Trains;  Words  to 
Operators;  The  Despatcher,  Engineman  and 
Trainman;  Suggestions  to  Young  Despatch- 
ers, etc.  The  author  notices  the  electric 
train  staff  and  gives  colored  illustrations  of 
various  kinds  of  signals,  including  the  right- 
angle  semaphore  used  on  the  Lake  Shore  & 
Michigan  Southern.  The  book  contains  a  re- 
print of  the  standard  code,  a  list  of  dividing 
points  for  standard  time,  and  some  original 
illustrations  showing  the  colored  flag  and 
lamp  signals  used  on  the  front  and  rear  ends 
of  trains.  The  style  of  the  book  can  best 
be  shown  by  an  extract.  Giving  "sugges- 
tions to  young  despatchers"  the  author  says: 

"On  the  average  road,  I  believe  the  hours 
of  the  night,  when  only  a  few  telegraph  of- 
fices are  open,  are  the  hardest  for  the  de- 
spatcher. A  freight  train  leaves  an  open 
telegraph  office  and  cannot  be  expected  at 
the  next  one  for  several  hours.  The  de- 
spatcher should  provide  such  a  train  with 
help  on  superior  trains,  not  only  to  cover 
the  time  it  may  reasonably  be  expected  to 
'come  out  of  the  dark,'  but  to  provide  for 
probable  or  possible  delays.  Suppose  an  ex- 
tra leaves  a  station  at  1  a.m.  and  should 
have  plenty  of  time  to  make  the  next  open 
telegraph  oflHce  for  No.  6,  which  is  due  at 
2:45  a.m.  If  he  knows  that  No.  6  is  to  be 
30  minutes  late  it  is  wise  to  give  the  extra 
that  30  minutes.  He  may  'fall  down'  and 
the  30  minutes  may  save  him  two  hours. 
Under  the  same  conditions,  if  our  extra  is 
not  important  and  an  extra  in  the  opposite 
direction  is  of  such  a  character  that  we  do 
not  want  to  run  the  risk  of  a  serious  delay, 
our  second  named  extra  should  have  right 
over  the  first  with  'wait'  orders  at  such 
stations  as  may  be  of  use  to  the  extra  of 
lesser  importance.  'Meet'  orders  between 
trains  of  unequal  importance  should  only 
be  given  when  all  telegraph  offices  are  open 
and  conditions  are  such  that,  in  the  event 
of  unexpected  delay  to  the  inferior  train, 
it  can  be  reached  and  the  order  changed. 

"It  is  very  seldom  that  I  should  use  a 
'meet'  order  between  passenger  and  freight 
trains,  though  the  freight  train  may  be  of 
so  great  importance  as  to  warrant  taking 
the  risk  of  holding  the  passenger  train  by 
making  the  time  order  three  or  four  minutes 
longer  than  the  anticipated  actual  time.  Be- 
tween freight  trains,  even  of  varying  im- 
portance, when  all  telegraph  offices  are  open, 
and  there  is  a  reasonable  certainty  of  being 
able  to  hold  the  inferior  train  in  case  of 
unexpected  delay.  I  believe  the  'meet'  order 


TRADE   CATALOGUES. 

The  Curtain  Supply  Company,  Chicago, 
has  issued  a  new  catalogue,  D,  covering  car 
curtains,  curtain  fixtures  and  curtain  mate- 
rials. It  is  25  per  cent,  larger  than  the  pre- 
vious catalogue  and  is  quite  complete.  The 
various  types  of  fixtures  are  shown  in  the 
first  pages  and  are  described  and  illustrated 
in  detail.  The  Forsyth  adjustable  roller  tip 
fixture,  which  is  widely  used  by  railroads 
and  traction  companies,  is  fully  described 
on  pages  11  and  12,  two  detail  sectional 
views  being  shown.  The  various  styles  of 
pinch-handle  automatic,  flap  and  vestibule 
door  curtains  follow,  and  the  last  pages 
show  half-tone  engravings  of  a  few  of  each 
of  the  different  kinds  of  curtain  materials 
carried  in  stock,  and  contain  directions  rela- 
tive to  the  different  mechanisms  and  meth- 
ods of  hanging  the  curtains. 


The  Xiles-Bement-Pond  Company  are  dis- 
tributing an  exceptionally  fine  number  of 
their  Progress  Reporter.  The  object  of  this 
publication  is  to  keep  the  employees  of  the 
company,  and  the  public  generally,  informed 
as  to  the  new  machines  and  devices  which 
are  constantly  being  brought  out.  The  cur- 
rent issue  is  the  Louisiana  Purchase  Expo- 
sition special  number,  and  it  illustrates  the 
company's  machines  which  are  on  exhibition 
at  St.  Louis.  All  of  the  machines  shown 
are  of  new  design,  and  a  number  of  the 
larger  machines  are  shown  driven  by  direct- 
connected  motors. 


The  Knowles  Steam  Pump  Works,  114  Lib- 
erty street,  New  York  City,  has  just  issued 
their  bulletin  K — 73,  which  describes  their 
recently  designed  "Express"  pump.  This 
pump  is  of  the  reciprocating  tyr-e  and  is  di 
rect  connected  to  a  motor.  The  250-gallO)i 
pump  runs  at  a  speed  of  T.OO  r.p.m.  The  de- 
tails of  a  test  are  given  in  which  t.his  pumti 
showed  an  etticiency  of  93  per  cent.  The 
pumps  are  made  with  capacities  of  from 
200  to  4,000  gals.  p.m.  and  for  heads  from 
100  ft.  to  2,000  ft. 


The  Standard  Paint  Company,  New  York 
City,  has  just  issued  its  July  number  of 
"The  Exchange."  This  is  published  month- 
ly and  is  devoted  to  the  interest  of  the 
Standard  Paint  Company.  The  company 
says  that  so  far  this  year  sales  of  Ruberoid 
roofing  are  largely  in  excess  of  those  of  last 
year,  and  that  during  the  last  three  years 
the  Government  has  ordered  3,500,000  sq.  ft. 
A  great  deal  of  this  was  used  in  the  Philip- 
pines. 


The  latest  number  of  The  Little  Blue 
Flag,  issued  at  Intervals  by  The  Lowe  Broth- 
ers Company,  Paint  Makers,  Dayton,  Ohio, 
contains  some  interesting  and  instructive  in- 
formation for  paint  men  and  good  advice 
on  fceverai  subjects.  There  are  also  some 
attractive  half-tone  engravings  of  exteriors 
and  interiors  finished  with  the  products  of 
the  publishers. 


residential  lighting  and  power  plants.  The 
pamphlet  is  illustrated  throughout  with 
photographs  of  battery  rooms  of  well-known 
residences. 

The  Cleveland  Twist  Drill  Company,  Cleve- 
land, Ohio,  has  just  issued  its  1904  cata- 
logue. Thi&  company  was  established  in 
1874  and  their  product  includes  twist  drills, 
reamers,  taps,  mills  and  cutters  for  all  pur- 
poses. The  catalogue  is  well  illustrated 
and  gives  the  prices  and  sizes  of  the  various 
tools. 


The  Blaisdell  Machinery  Company,  Brad- 
ford, Pa.,  has  issued  Bulletin  No.  12,  relat- 
ing to  self-oiling  air  compressors.  A  cross- 
section  showing  the  general  design  of  the 
compressor  is  shown.  This  is  followed  by  a 
full  detailed  description  of  the  separate 
parts  and  illustrations  of  the  same. 


The  Standard  Truck  and  Forging  Com- 
pany. St.  Louis,  Mo.,  sends  an  illustrated 
catalogue  descriptive  of  its  goods.  This 
company  makes  a  specialty  of  electric  rail- 
way trucks,  railway  truck  supplies,  black- 
smith tools,  etc.  They  also  make  forgings 
to  order. 


Passenger   Terminal    at    Long    Island    City. 


The  Electric  Storage  Battery  Company. 
Philadelphia,  Pa.,  sends  its  July  Bulletin, 
No.  84,  which  treats  of  the  installation  of 
the    company's    "Chloride    Accumulator"    in 


[with  an  inset.] 

At  the  enlarged  passenger  terminal  of  the 
Long  Island  Railroad,  at  Long  Island  City, 
New  York  (across  the  East  River  from  Thir- 
ty-fourth street,  Manhattan),  the  Union 
Switch  &  Signal  Company  has  erected  the 
largest  electro-pneumatic  interlocking  ma- 
chine, but  one,  that  has  ever  been  made;  and 
it  is  in  a  tower  four  stories  high,  the  ma- 
chine being  in  the  fourth  story.  The  Ver- 
non avenue  bridge,  crossing  the  tracks  above 
grade,  adjoins  the  tower  (on  the  left  in  the 
illustration)  and  this  made  it  necessary  to 
raise  the  operating  floor  to  an  unusual 
height.  The  yard  also  is  very  long,  the 
most  distant  switches  being  about  1,700  ft. 
from  the  tower. 

The  introduction  of  power  interlocking  at 
this  place  is  part  of  a  general  improvement, 
which  includes  the  entire  rebuilding  of  the 
tracks  in  the  yard,  and  the  enlargement  of 
the  terminus  for  the  accommodation  of  sum- 
mer passenger  business.  The  tracks  have 
been  increased  50  per  cent.,  and  most  of 
them  lengthened.  The  concourse  has  been 
doubled  in  size  and  the  platform  space  in- 
creased in  nearly  the  same  proportion.  The 
longest  platform  will  now  accommodate 
trains  of  18  cars.  The  head  house,  a  two- 
story  brick  structure,  which  was  badly  dam- 
aged by  fire  a  year  and  half  ago,  has  been 
restored.  The  building  has  been  made  lar- 
ger, though  the  waiting  room  is  of  the 
same  size  as  before,  the  addition  being  used 
for  express,  mail  and  employees'  rooms  and 
other  conveniences  which  before  were  in  out- 
buildings that  have  had  to  be  removed  to 
make  room  for  additional  tracks.  The  num- 
ber of  gates  is  increased  to  correspond  with 
the  increase  in  the  number  of  tracks  and 
the  enlarged  concourse.  In  the  old  arrange- 
mept  the  switches  leading  to  the  platform 
tracks  were  worked  by  hand,  the  machine 
in  the  old  interlocking  cabin,  which  stood 
near  the  signal  marked  26L  on  the  diagram, 
having  control  only  of  those  switches  with- 
in about  fiOO  ft.  of  the  cabin. 

The  remodeled  head  house  has  metal  and 
plaster  partitions,  metal-sheathed  wood 
work,  and,  in  the  first  story,  a  concrete  floor. 
The  new  part  of  this  building,  which  is  on 
the  south,  is  so  designed  that  the  whole  of 
both  old  and  new  can  be  thrown  together 
for  a  large  waiting  room,  but  this  is  not  at 
present  necessary,  for  the  reason  that 
throughout  nine  months  of  the  year  the  en- 


Auiii-sT  12,  1904. 

tire  business  of  this  station  is  liglit;  tlie 
heavy  business  occurs  in  the  summer  wnen 
the  need  of  indoor  facilities  is  at  the  mini- 
mum. The  principal  rooms  in  the  addition 
are,  on  the  first  floor,  a  lamp  room,  a  sta- 
tionery room,  a  doctor's  room,  and  rooms  for 
the  United  States  mail  service  and  the  Long 
Island  News  Co.  Figs.  2  and  3  show  the 
old  and  the  new  portions  of  the  second 
story.  It  will  be  observed  that  the  two 
plans  of  the  second  story  are  less  in  com- 
bined area  than  the  first  story.  This  is  ex- 
plained by  the  fact  that  a  part  of  the  build- 
ing in  the  center  is  only  one  story  high.  The 
conductors'  and  trainmen's  rooms  have  sheet 
metal  lockers,  90  in  the  former  and  172  in 
the  latter.  The  racks  in  the  stationery  room 
are  of  sheet  metal  and  strong  wire  netting, 
facilitating  ventilation  and  cleanliness. 

The  lamp  room,  for  the  use  of  passengei- 
trainmen,  has  115  lockers  designed  especial- 
ly for  lanterns  and  flags.  These  lockers,  as 
shown  in  the  illustration,  are  made  wholly 
of  metal  and  yet  are  light  and  not  costly. 
The  door  of  each,  a  c  shaped  skeleton,  is 
fastened  by  a  padlock;  and  the  openings  in 
the  skeleton  are  not  large  enough  to  admit 
of  any  of  the  lanterns  or  other  things  being 
taken  out  without  unfastening  it. 

The  sheds  over  the  train  platforms  are 
of  the  inverted  umbrella  design,  with  drain- 
age in  the  carter,  like  those  to  be  built  at 
Washington,  D.  C,  and  described  in  the 
Railroad  Gazette  of  Jan.  15  last,  but  they  are 
of  wood,  with  wooden  supports  and  frames, 
and  gravel  roofs.  The  cheaper  structure  is 
more  appropriate  in  this  place,  because  in 
a  few  years  the  station  may  need  extensive 
changes,  by  reason  of  the  completion  of  the 
tunnel  across  the  Bast  River,  which  will  take 
away  a  large  part  of  its  business. 

The  185  switches  and  signals  in  the  yard 
require  142  levers,  as  shown  on  the  draw- 
ing, Fig.  6.     The  tower  is  21  ft.  x  48  ft.,  and 
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the  fourth  floor  is  35  ft.  above  the  rails. 
The  second  and  third  floors  are  used  for 
the  purposes  indicated  on  the  drawing, 
and  the  first  will  probably  be  used  as  a  shop. 
The  projection,  10  ft.  square  (on  the  north- 
west corner)  gives  the  train  director  a  good 
view  in  every  direction.  The  frame  of  the 
tower  is  of  steel.  The  outer  covering  is  of 
galvanized  iron  which,  it  will  be  seen,  had 
not  received  its  final  coat  of  paint  when  our 
photograph  was  taken.  The  partitions  and 
floors  are  so  protected  by  plaster  and  by 
the  use  of  metallic  lath  as  to  make  the  build- 
ing practically  fireproof. 

There  will  be  indicators  in  the  tower  con- 
necting   with    buttons     near    the    passenger 


Fig.    8 — Wireless    Interlocking. 


Fig.   13- 
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gates  at  each  one  of  the  twenty-three  tracks 
in  the  station.  Conductors  of  trains  about 
to  depart  will,  by  this  means,  notify  the 
tower,  and  the  man  in  the  tower  will  in 
response  advise  the  conductor  when  the 
route  for  his  train  is  being  set  up. 

In  those  cases,  la  this  yard,  where 
switches  are  very  close  together,  as  in  the 
case  of  No.  6  slips,  such  as  153  and  155,  a 
single  detector  bar  is  used  for  the  two 
switches,  the  connection  to  the  bar  being  ar- 
ranged so  as  to  be  worked  in  connection  with 
either  switch.  The  movement  is  arranged 
on  the  principle  of  a  floating  lever.  The 
movement  of  either  switch  moves  the  bar  for 
half  its  stroke;  the  movement  of  both 
switches  moves  the  bar  a  whole  stroke.  By 
the  use  of  the  motion  plate  principle  in  the 
bar  supports,  the  effect  of  a  half  stroke  on 
the  bar  is  practically  the  same  as  a  whole 
stroke.  With  this  arrangement,  the  bar  is 
governed  entirely  by  positive  motions,  no 
dependence  being  placed  on  gravity. 

In  consequence  of  the  large  number  of 
switches  in  this  yard  in  proportion  to  the 
number  of  signals,  some  of  the  upper  levers 
in  the  machine  are  made  to  serve  for 
switches  and  it  will  be  seen,  therefore,  that 
some  of  the  switches,  such  as  4  and  6,  have 
even  numbers,  the  usual  rule  being  to  use 
odd  numbers  for  switches. 

Since  this  plan  was  made,  two  short  spur 
tracks  have  been  laid  to  the  left  of  the 
tower.  These  join  the  platform  tracks  near 
suspended  signal  136R,  and  that  signal  has 
been  replaced  by  one  set  on  the  ground  at  a 
point  beyond  the  end  of  the  platform. 

On  the  North  Shore  division,  which  enters 
this  yard  from  the  northeast,  trains  are  run 
by  the  telegraph  block  system,  but  from  sig- 
nal No.  30  back  to  the  first  block  station 
there  will  be  a  continuous  track  circuit,  and 
this  track  circuit  will  give  indications  in 
the  tower  in  the  yard,  so  as  to  automatically 
announce  the  approach  of  incoming  trains. 
These  trains,  when  passing  signal  30R  auto- 
matically set  the  signal  at  slop  behind  them, 
and  by  another  track  circuit  they  will  auto- 
matically clear  the  signal  when  near  signals 
30L  and  28L. 

The  new  switches,  with  all  parts  made  to 
conform  in  design  to  100-lb.  rails,  were  com- 
pleted and  put  in  use  some  weeks  before 
the  cabin  and  power  house  could  be  made 
ready.  The  new  rails  and  frogs  being  too 
heavy,  to  be  thrown  by  hand,  they  were 
worked,  until  the  new  power  and  interlock- 
ing were  in  condition  to  use,  by  compressed 
air,  but  were  individually  controlled,  a  man 
being  stationed  at  each  switch,  with  a  key 
to  turn  the  air  valve.  The  power  was  fur- 
nished by  the  air  pumps  of  two  old  locomo- 
tives stationed  at  one  side  of  the  yard. 

The  interlocking  during  this  temporary 
arrangement  was  neither  mechanical  nor 
electrical,  but  was  wholly  psychical,  the 
"machine"  being  in  the  top  story  of  the 
"structure"  shown  in  Fig.  8.  This  expedient 
was  a  marked  success.  As  the  reader  will 
readily  imagine,  from  a  glance  at  the  dia- 
gram of  tracks,  and  from  the  fact  that  about 
400  trains  use  this  terminal  daily,  involving 
two  or  three  times  that  number  of  movements, 
the  quiescent  attitude  in  which  this  train- 
director  here  appears  was  never  maintained 
by  him  for  long  at  any  one  time.  His  job 
was  a  "hot",  one,  not  only  as  measured  by 
the  intensity  of  the  rays  of  the  sun,  beating 
down  on  his  very  appropriate  hat.  but  also 
quite  "hot"  in  the  language  of  the  caboose. 
The  design  of  this  yard  was  largely  the 
work  of  General  Superintendent  C.  L.  Addi- 
son, and  the  signal  apparatus  has  been  made 
and  put  up  under  the  supervision  of  Mr. 
Sidney  Johnson  on  behalf  of  the  Signal  Com- 
pany, and  Mr.  E.  M.  Weaver,  Signal  Engi- 
neer, for  the  railroad  company. 
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High-Speed    Electric    Railway    Experiments 
on  the   Marienfelde-Zossen   Line.* 


Since  September,  1901,  three  sets  of  ex- 
perimental runs  have  been  made  with  high- 
speed cars  on  the  military  railway  between 
Marienfelde  and  Zossen,  near  Berlin,  which 
had  been  equipped  electrically  for  the  pur- 
pose, and  last  autumn  speeds  of  over  200 
km.  per  hr.  were  attained.  The  War  Office 
placed  their  single  line  between  Zossen  and 
Marienfelde  at  the  disposal  of  a  syndicate, 
and  the  President  of  the  Imperial  Railway 
office  became  its  chairman.  Each  year  the  syn- 
dicate has  published  a  report  of  the  trials  of 
the  preceding  year,  and  all  the  data  given  in 
this  paper  are  taken  from  these  official  re- 
ports, unless  another  source  of  information 
is  specially  mentioned. 

The  permanent  way  of  the  military  line 
consisted  of  rails  weighing  33.4  kg.  per  m., 
placed  on  iron  and  partly  on  wooden  sleep- 
ers, and  its  condition  was  such  that  no 
greater  speed  than  80  km.  per  hr.  was  al- 
lowed on  it.  In  the  first  instance  this  was 
improved  by  relaying  about  800  rails  of  12 
m.  each,  increasing  the  number  of  sleepers 
by  4,000  and  adding  broken  stone  ballast  to 
the  extent  of  4,000  cu.  m.  This  work  was 
finished  and  the  line,  23  km.  long,  ready 
for  the  trials  on  Sept.  3,  1901,  when  the 
official  inspection  was  satisfactory.  At  the 
same  time  electric  contacts,  to  be  actuated 
by  the  wheels,  were  placed  at  500  m.  dis- 
tance from  each  other  all  along  the  line, 
and  a  registering  apparatus  at  Mahlow  Sta- 
tion was  connected  to  them,  so  that  the  speed 
of  the  cars  could  be  verified  there. 

The  overhead  conductors  along  the  line 
were  constructed  by  Siemens  &  Halske,  with 
a  device  to  ground  the  line  in  case  a  con- 
ductor should  break.  At  every  insulator  a 
metallic  loop,  about  30  cm.  in  diameter, 
extending  horizontally  toward  the  pole,  is 
connected  to  the  conductor,  and  a  vertical 
copper  wire  passes  through  the  center  of  the 
loops,  the  copper  wire  being  efficiently  con- 
nected to  the  running  rails  and  through  them 
to  thezero  point  of  the  three-phase  generators, 
the  rails  being  in  addition  connected  to 
metal  earth-plates  at  intervals  of  1  km.  Any 
interruption  of  a  conductor  brings  it,  there- 
fore, at  once  into  contact  with  earth,  and 
prevents  any  accident  by  shock  from  thf  fall- 
ing conductor.  The  efficiency  of  this  ar- 
rangement was  tested,  both  intentionally 
and  by  accident,  when  the  conductor  fell  on 
an  official,  but  in  both  cases  the  grour.ding 
terved  as  an  absolute  protection.  The  line 
is-  fitted  at  every  kilometer  with  means  of 
adjusting  the  strain,  kept  at  about  1,000 
kg3.,  and  with  lightning  dischargers  of  the 
horn  pattern.  At  a  distance  of  about  1  km. 
from  Marienfelde  (km.  8..5)  the  feeding  line 
from  the  generating  station  Oberspree.  13 
km.  distant,  and  built  by  the  AUgemeine 
Elektrizitats-Gesellschaft,  is  joined  to  the 
line  along  the  railway  by  a  main  switch. 

Two  cars  were  built  for  the  trials  by  Zypen 
&  Charlier,  constructed  and  fitted  as  cor- 
ridor cars  in  accordance  with  the  rules  of  the 
German  Railway  L'nion.  One  of  these  cars, 
called  "A,"  was  furnished  with  its  electrical 
outfit  by  the  A.  E.  G.;  the  other  was  fitted 
out  by  Siemens  &  Halske,  and  in  the  reports 
is  called  "S."  There  are  two  groups  of  three 
collectors  on  each  car.  Thes-o  cars  were  de- 
livered on  the  experimental  line  in  the  be- 
ginning of  September,  1901,  and  at  first  .vere 
drawn  by  locomotives,  so  as  to  ascertain 
whether  all  their  parts,  especially  the  Drakes 
and  springs,  were  properly  adjusted,  and  to 
study  the  mechanical  behavior  of  'he  collec- 
tfrs  and  conductors.    Observations  were  also 
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made  as  to  the  relative   movements  of  the 
bogies  and  the  carriages. 

The  technical  committee  of  the  syndicate 
decided  that  the  trials  should  be  undertaken 
in  such  a  manner  as  to  ascertain:  (1)  The 
hia;hest  safe  speed  on  the  line;  ('^)  the  prop- 
er construction  of  the  permanent  way;  (.3) 
tiift  most  advauiageous  construction  of  the 
car;  (4)  the  most  saitable  electrical  outfit; 
(5)    the   amount   of   eneigy   at  the   various 
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1 — Curves    Showing     Retardation     of 
Car   "A." 


speeds;  (6)  the  cost  ^'i  working.  To  obtain 
tLie  necessary  data,  each  car  has  bj'.'ii  flUed 
with  the  following  instruments:  (1)  A  apfp-.I 
indicator  for  the  driver;  (2)  -a  speed-regis- 
tering apparatus;  (3)  an  acceleration  indica- 
tor; (4)  a  voltmeter;  (5)  an  ammeter;  (6) 
a  wattmeter;  (7)  a  phase  indicator;  (8)  a 
pyrometer;    (9)   air-pressure  indicators. 

The  speed  indicator  registers  the  kilo- 
meters per  hour,  and  is  checked  ijy  the 
speed-registering  apparatus  on  the  car  and 
by     the     instrument     at     Mahlow     station. 
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time  for  the  regular  runs  of  both  cars  to 
commence  on  October  14. 

During  these  trials  the  cars  ran  about 
3,000  km.,  of  which  2,200  km.  were  under 
current,  and  for  800  km.  the  cars  were  pulled 
by  locomotives  before  any  current  was  used. 
The  first  two  sets  of  experiments  were  car- 
ried out  according  to  programme,  and  dealt 
with  speeds  up  to  130  km.  per  hr.,  and  they 
were  principally  utilized  to  ascertain  the 
rate  of  acceleration  and  the  data  of  braking. 
During  the  third  set  the  speed  was  gradu- 
ally increased  until  the  "S"  car  reached  a 
speed  of  160.2  km.  per  hr.  on  November  5, 
while  the  railway  officials  made  an  inspec- 
tion of  the  line  in  accordance  with  the  regu- 
lations governing  the  trials.  Even  at  a 
speed  of  140  km.  the  running  of  the  cars 
became  irregular  owing  to  the  condition  of 
the  permanent  way,  and  at  higher  speeds  the 
rails  were  bent  and  their  lever  was  so  much 
disturbed  that  the  speed  of  the  subsequent 
runs  had  to  be  restricted  to  130  km.  per  hr. 
It  was,  however,  possible  to  make  valuable 
measurements  of  the  energy  required,  and 
the  working  of  the  collectors  and  conductors 
could  be  observed  with  currents  df  48  peri- 
ods and  13,500  volts. 

About  the  behavior  of  the  various  compo- 
nent parts  the  report  of  the  syndicate  enters 
into  great  detail,  of  which  a  short  sum- 
mary only  is  given.  At  the  generating  sta- 
tion the  steam  dynamo  and  transformers 
worked  quite  satisfactorily,  and  supplied 
current  oi:  25  to  50  periods  and  6,000  to 
14,000  volts.  The  feeder  consists  of  four 
conductors,  each  of  50  sq.  mm.  section,  the 
fourth  conductor  connecting  the  running 
rails  to  the  zero  point  of  the  two  transform- 
ers.     The    conductors   along   the    line,    con- 
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•From  a  paper  read  bv  Alpxander  Siemens  be- 
forp  the  Institution  of  Electrical  Engineers,  May 
2';.     1904, 


where  the  position  of  the  car  is  indicated 
every  500  meters  by  the  wheel  contacts 
along  the  line.  Of  the  greatest  importance 
are  the  observations  in  connection  with  the 
brakes,  both  as  regards  the  time  and  the 
distance  taken  to  bring  the  car  to  a  stand- 
still after  it  had  attained  certain  speeds. 
At  the  generating  station  in  Oberspree,  suit- 
able instruments  for  registering  volts  and 
amperes  were  connected  to  the  feeder,  so  as 
to  check  the  apparatus  on  the  cars. 

On  October  8,  1901,  the  "S"  car  made  its 
first  run  between  the  car  shed  and  km.  10.5, 
but  while  the  current  was  on  the  signaling 
apparatus  of  the  State  Railway  and  of  the 
Military  Line  were  sufficiently  affected  to 
require  the  construction  of  metallic  returns 
along  the  whole  line.     This  was  finished  in 


structed  as  described  above  by  Siemens  & 
Halske,  have  given  no  trouble  whatever  even 
in  heavy  rain  or  hoar-frost. 

One  of  the  most  important  proTjlems, 
namely,  to  ascertain  how  large  quantities 
of  energy  can  be  transferred  from  a  stand- 
ing conductor  to  a  rapidly  moving  car,  has 
been  successfully  solved  by  the  construction 
of  the  conductors  and  of  the  collectors,  both 
of  v/hich  were  the  outcome  of  the  experiment 
at  Gross-Lichterfelde.  Both  carriages,  built 
by  Van  der  Zypen  &  Charlier,  ran  in  a  very 
satisfactory  manner,  and  ran  steadier  at  a 
speed  of  120  to  130  km.  per  hr.  than  an  ordi- 
nary corridor  train  carriage  at  90  km.  per 
hr.  At  higher  speeds  the  irregularities  of 
the  permanent  way  made  the  running  dan- 
gerous.   In  the  two  articles  mentioned  above 
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the  electrical  anangemeuts  of  the  two  cars 
are  described  in  detail. 

The  report  of  the  syndicate  makes  the 
following  observations: 

(a)  It  considers  the  switching  arrange- 
ments of  the  "S"  car  more  complicated  than 
those  of  the  "A"  car,  and  suggests  for  both 
cars  that  it  should  be  possible  from  either 
end  to  set  both  groups  of  collectors  simul- 
taneously. 

(0)  The  transformers  in  both  cars  are 
cooled  by  air  and  have  worked  well  during 
the  trials. 

In  car  "S,"  after  running  230  km.  in  suc- 
cession, nesessitating  14  accelerations  to  a 
speed  of  120  km.  per  hr.,  the  temperature 
of  the  transformers  was  only  25  deg.  C; 
they  were,  therefore,  considered  sufficiently 
large  to  stand  long  runs,  especially  as  they 
worked  well  with  12,000  to  13,000  volts.  On 
the  other  car  the  transformers  were  much 
lighter,  but  they  were  never  overheated,  only 
on  November  19  a  primary  coil  was  short- 
circuited  by  a  current  of  12,000  volts.  After 
that  date  currents  of  no  more  than  8,000 
volts  were  permitted,  so  that  the  point  could 
not  be  settled  whether  the  transformers  on 
this  car  could  be  used  for  long  periods  with 
high  voltages. 

(c)  Each  of  the  motors  on  both  cars  is 
designed  for  250  h.p.,  the  "A"  car  motor  tak- 
ing current  at  435  volts,  and  the  "S"  car 
motors  1,150  volts,  while  the  pressure  in  the 
secondary  circuit  is  650  volts  when  standing 
still  and  during  acceleration.  No  difference 
in  running  was  experienced,  although  the 
motors  on  the  "S"  cars  are  rigidly  fixed  to 
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Fig.  5. — Train   Resistance  and  Pov^^er  Consumption  of 
High-Speed  Cars. 

the  axles  of  the  wheels,  while  the  motors 
on  the  "A"  car  are  carried  by  the  bogie 
frame  and  drive  by  an  arrangement  of 
springs.  The  report  prefers  the  latter  ar- 
rangement, and  suggests  trying  a  third 
method — driving  the  wheels  by  connecting 
rods. 

((i)The  switches  and  resistances  present 
another  feature  in  which  the  electrical  ar- 
rangements of  the  two  cars  differ;  on  the 
"A"  car  liquid  resistances  were  employed, 
regulated  by  pumps,  while  metallic  resist- 
ances were  carried  on  the  "S"  car.  Both  ar- 
rangements gave  no  trouble  during  thesc- 
trials.  The  metallic  resistance  switches  are 
more  complicated  than  the  others,  but  they 


-Apparatus      for      Indicating 
IVIovement  of  the    Rails. 

work  faster.  Of  great  importance  are  the 
results  obtained  while  accelerating  and  dur- 
ing the  retardation  of  the  cars.  The  accel- 
eration varied  with  the  demand  on  the  gen-, 
crating  station  and  the  motors,  as  was  to  be 
expected.  To  obtain  a  speed  of  100  km.  per 
hr.  the  distances  trav- 
eled varied  from  2,000  to 
3.200  meters,  and  the 
times  from  138  to  220 
seconds.  These  figures 
correspond  to  an  aver- 
age acceleration  of  0.13 
to  0.2  m.  per  second,  and 
correspond  to  700-1,000 
h.p.  As  the  motors  are 
capable  of  exerting  up  to 
3,000  h.p.  during  acceler- 
ation, this  might  have 
been  increased  corre- 
spondingly, but  the  gen- 
erating set  was  not  pow- 
erful enough  to  supply 
the  necessary  current. 
For  trains  intended  to 
travel  long  distances 
without  stops  the  rate  of 
acceleration  is,  however, 
of  less  importance  than 
the  action  of  the  brakes 
on  which  the  safety  of 
the  service  depends. 
Both  cars  were  fitted  with 
a  Westinghouse  quick-act- 
ing brake,  hand  brakes 
and  an  electric  brake  act- 
ing by  reversing  the  "cur- 
rents through  the  motors. 
The  "A"  car  had,  in 
addition  an  accumulator 
battery,  the  current  from  which  could  be 
sent  through  the  three-phase  motors.  In 
Fig.  1  the  decrease  of  speed  is  shown  when 
the  "A"  car  was  left  to  itself  after  attaining 
a  speed  of  about  106  km.  per  hr.,  re- 
spectively. 

Very  numerous  obsei-Vations  were  made 
about  the  consumption  of  energy  both  in  the 
generating  station  and  on  the  cars,  especial- 
ly during  the  last  set  of  runs.  For  this  pur- 
pose readings  were  taken  at  the  switch- 
board in  the  generating  station  every  10 
seconds  of  the  volts,  amperes  and  watts,  and 
the  periodicity  of  the  current  was  checked 
by  the  number  of  revolutions  of  the  gener- 
ating set.     On  the  cars  amperes  and  volts 


were  read  at  intervals  of  from  15  to  30 
seconds.  The  measurements  at  the  station 
were  the  most  accurate,  as  the  instruments 
there  were  not  exposed  to  the  vibrations 
unavoidable  on  the  cars.  After  making  the 
observations  they  had  to  be  corrected,  as 
the  instruments  were  only  correct  at  a  cer- 
tain periodicity. 

Numerous  further  measurements  were 
taken  and  Table  1  gives  the  average  re- 
sult of  the  power  required  at  a  constant 
speed : 

TABLE  I.— POWER  REQUIRED  AT  CONSTANT 
SPEED. 

Consump- 
tion of 
steam. 
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The  report  does  not  consider  these  figures 
reliable  enough  for  commercial  deductions, 
partly  because  the  instruments  were  not 
properly  calibrated  for  the  varying  period- 
icity of  the  current,  partly  because  the  mo- 
tors in  both  cars  were  working  very  much 
below   their   rated   output. 

For  the  purpose  of  observing  the  air  re- 
sistance at  the  various  speeds  openings  were 
made  in  various  parts  of  the  car  bodies  and 
short  brass  tubes  inserted.  These  tubes  were 
connected  by  India  rubber  tubes  to  a  row  of 
pressure  indicators  consisting  of  pairs  of 
communicating  glass  tubes  about  5  mm.  in 
diameter  partly  filled  with  water.  An  ad- 
justable scale  was  fitted  to  each  indicator 
divided  into  millimeters,  so  that  the  differ- 
ence in  the  water  level  of  the  two  tubes 
could  be  observed  at  the  various  speeds. 
Four  such  openings  were  made  at  each  end 
of  either  car,  two  of  which  were  near  the 
center  and  the  other  two  at  the  sides,  as  in- 
dicated  in  the  diagrams  of  Fig.   2. 

Preliminary  trials  proved  that  the  posi- 
tion and  the  form  of  the  opening  of  the 
brass  tubes  have  no  influence  on  the  result, 
and  this  made  it  possible  to  compare  the 
pressure  all  over  the  front  of  the  car  with 
the  pressure  in  the  center,  independent  of 

Iron    sleepers. 
..  Veloc'Cy  HA  Km  per  hour. 
..  Oef  lection  of  the  r£I_5^5.rmti_.j___ 


Fig.     4 — Diagram     Showing     Displacement 
of  the   Ralls  at   15.8   Kms. 

the  varying  speed  of  the  car.  In  addition, 
straight  tubes  up  to  3.4  m.  long,  were  fit- 
ted to  explore  the  pressure  of  the  air  in 
front  of  the  car,  and  these  observations 
showed  that  a  cone  of  uniform  pressure  ex- 
ists in  front  and  at  the  back  of  the  car,  the 
apex  of  which  was  about  3  m.  distant  from 
the  car.  The  "A"  car,  as  the  diagram  shows, 
has  well-rounded  corners,  while  the  "S"  car 
has  its  ends  in  the  shape  of  truncated  cones. 
The  pressure  on  these  was  very  much  smaller 
than  in  the  center,  and  sometimes  even  nega- 
tive owing  to  the  influence  of  the  wind.  Some 
openings  were  also  made  along  the  sides  of 
the  car  and  occasional  observations  showed 
that  speed  had  very  little  influence  on  the 
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pressure  indicated,  when  the  brass  tubes 
ended  flush  with  the  sides  of  the  car,  and 
that  the  direction  of  the  wind  has  much 
more  effect. 

Combining  ail  the  results  the  report  con- 
siders that  up  to  a  speed  of  150  km.  per  hr. 
the  pressure  may  be  calculated  by  the  equa- 
tion p  =  0.07  f-,  when  r  is  the  velocity  iu 
meters  per  second  and  p  is  the  pressure  on  a 
surface  of  1  sq.  m.,  at  right  angles  to  the 
direction  of  the  motion.  The  number  of  ob- 
servations were,  however,  insufficient  to  de- 
termine to  best  form  for  the  end  of  the  cars. 
Another  set  of  observations  was  made  to  de- 
termine the  extent  of  the  movement  of  the 
rails,  when  the  cars  were  passing  at  various 
speeds.  For  this  purpose  measuring  appa- 
ratus were  set  up  at  various  points  of  the 
line,  which  are  shown  in  Fig.  3.  Each  of 
these  consists  of  three  strong  posts,  about 
IVj  m.  long,  rammed  into  the  ground,  one 
in  the  center  and  one  on  each  side  of  the 
rails,  to  which  a  strong  board  is  fastened 
•with  its  upper  edge  a  little  below  rail  level 
and  with  suitable  openings  cut  to  permit  the 
rails  to  pass  through.  Near  each  rail  two 
short  boards  are  bolted  to  the  plank,  be- 
tween which  a  lead  plate  is  supported.  This 
is  cut  in  two  ana  fitted  accurately  against 
the  rail,  the  edges  touching  the  rail  being 
sharpened.  It  is  evident  that  any  movement 
of  the  rail  will  bend  these  edges  back  and 
thus  leave  a  permanent  record  of  the  great- 
est movement  of  the  rail.  The  result  on 
one  set  of  lead  plates  is  shown   in  Fig.   4, 


the  apparatus  is  out  of  order.  In  addition 
it  is  recommended  to  cut  the  current  off 
in  the  sections  which  a  car  has  just  left. 

In  conclusion,  the  first  report  states  that, 
thanks  to  the  care  exercised  by  the  firms 
supplying  the  cars  and  outfit,  to  the  cautious 
and  reliable  execution  of  all  the  electrical 
work,  to  the  careful  maintenance  of  the  per- 
manent way  'and  its  appurtenances,  and  to 
the  conscientious  observation  of  all  the  pre- 
cautionary measures,  no  mishap  or  damage 
of  any  kind  has  occurred  during  the  trials. 
No  psychological  effects  on  the  drivers  or 
passengers,  attributable  to  the  high  speeds, 
have  been  noticed.  Although  it  has  not  been 
possible  to  obtain  reliable  data  for  judging 
the  economical  aspect  of  this  question,  some 
valuable  technical  information  has  been 
gained.  In  the  first  place,  the  experiments 
have  shown  that  it  is  possible  to  collect  high- 
tension  currents  even  in  unfavorable  weather 


Fig.  6 — Shape  of   Front  of  Car. 


can  be  ascertained  whether  the  cars,  their 
equipment,  and  all  other  outfit  are  suitable 
for  regular  traffic  on  main  lines  at  a  speed 
of  IbO  km.  per  hr.  and  whether  still  higher 
speeds  are  practicable,  especially  from  an 
economic  standpoint. 

Originally  it  had  been  the  intention  to  re- 
sume the  experiments  in  1902  on  the  lines 
laid  down  at  the  commencement,  and  to  in- 
crease gradually  the  speed  of  the  cars  until 
a  speed  of  200  km.  per  hr.  had  been  attained. 
It  was,  however,  not  possible  to  relay  the 
permanent  way  in  time,  and  in  consequence 
of  this  the  authorities  would  not  allow  a 
greater  speed  than  125  km.  per  hr.  The  time 
was,  therefore,  utilized  for  determining  more 
accurately  the  resistance  of  the  cars  at  vari- 
ous speeds,  the  power  required  for  propelling 
them,  and  the  losses  of  energy  in  the  feeder 
and  the  conductors.  In  addition  to  this,  fur- 
ther experiments  were  made  with  the  brakes, 
and  alterations  in  the  structure  of  the  cars 
were  considered  to  insure  steady  running  at 
high  speeds;  the  movement  of  the  rails  was 
also  observed  during  the  trials. 

The  second  report  describes  the  experi- 
ments in  great  detail,  and  the  following  are 
the  principal  results  ascertained  by  their 
help:  At  fiist  attempts  were  made  to  de- 
termine the  resistance  of  the  cars  direct  by 
pulling  them  at  moderate  speeds  by  a  locomo- 
tive, to  which  they  were  attached  by  a  dyna- 
mometer. It  was  found,  however,  that  ow- 
ing to  the  great  weight  of  the  cars,  and  ow- 
ing to  the  irregular  pull  of  the  locomotives. 
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Fig.  7 — Runs  with  Car  "A." 
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•and   a   summary   of   the    principal    observa- 
tions is  the  following: 
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From  these  experiences  the  conclusion  was 
drawn  that  the  permanent  way  had  to  be 
thoroughly  reconstructed  before  speeds  ex- 
ceeding 120  km.  per  hr.  could  be  safely  in- 
•vestigated.  As  the  military  trains  run  only 
at  considerable  intervals,  at  a  comparative- 
ly low  speed,  the  existing  signaling  appa- 
ratus had  to  be  supplemented  by  distant 
signals  about  2  km.  from  the  stations,  and 
some  difficulty  was  also  experienced  in  see- 
ing sufficiently  far  ahead  In  rainy  weather. 
It  is,  therefore,  suggested  to  repeat  the  sig- 
nals on  the  car  by  visual  and  by  audible 
means,    which    should    also    indicate    when 


Fig.   8 — Runs   with   Car   "S." 

Wchjlit  =  77.900  Ky. 

from  overhead  conductors  at  double  the 
speed  of  the  present  express  trains. 
Both  the  conductors  and  the  collectors 
have  worked  so  satisfactorily  up  to  the  pres- 
ent that  their  efficiency  at  higher  speeds  may 
be  safely  assumed.  Three-phase  motors 
have  shown  themselves  reliable,  and  their 
overheating  has  been  prevented  by  suitable 
ventilation.  It  has,  however,  not  been  pos- 
sible to  decide  whether  it  is  preferable  to  fix 
the  motor  on  the  axle  or  support  it  wholly 
by  springs;  nor  can  it  be  safely  said  whether 
fluid  or  metallic  resistances  are  the  more 
suitable.  The  brakes  have  not  been  power- 
ful enough  for  the  high  speeds.  An  altera- 
tion of  the  existing  arrangements,  and  the 
adoption  of  an  efficient  electric  brake  ap- 
pears to  be  imperative. 

Generally  speaking,  the  first  year's  trials 
have  served  principally  to  find  out  the  best 
methods  of  making  observations,  and  to  de- 
termine which  are  the  most  suitable  instru- 
ments for  obtaining  trustworthy  informa- 
tion. Basing  further  experiments  on  the 
knowledge  thus  gained,  it  is  certain  that  it 


Fig.    9 — Runs   with    Trailers. 


no  steady  curves  could  be  obtained,  nor  waa 
the  success  greater  when  the  cars  were  at- 
tached to  a  goods  train.  Somewhat  better 
results  were  achieved  by  the  employment 
of  a  three-phase  locomotive,  but  the  curves 
were  still  too  irregular  to  be  accepted.  Noth- 
ing remained  but  to  revert  to  observing  the 
time  each  car  took  to  come  to  a  standstill 
after  attaining  a  certain  speed,  and  the  dis- 
tance it  covered  during  that  time,  due  ac- 
count being  taken  of  all  differences  in  level. 
The  smallest  curve  on  the  line  has  a  radius 
of  2,000  m.;  it  was  therefore  not  necessary 
to  consider  the  curvature  in  the  calcula- 
tions, but  very  careful  measurements  of 
the  air  resistance  were  made  by  means  of 
tubes  projected  from  the  cars  in  the  way 
already  described,  and  in  the  end  a  small 
correction  was  found  necessary  in  the  for- 
mula for  air  resistance,  which  was  altered 
to  P  ^  .0052  V-,  and  the  resistance  of  the 
cars  was  found  to  be  equal  to  the  resistance 
of  9  sq.  m. 

In  Fig.  5  the  final  results  of  the  traction 
resistance  of  the  cars  are  represented  by  four 
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curves  showing  the  total  resistance  for  a  car 
weighing  S3  tons,  the  air  resistance  of  a 
surface  of  9  sq.  m.  being  the  equivalent  of 
the  air  resistance  of  a  car,  the  h.-p.  required 
on  the  level  with  no  wind,  and,  by  the  differ- 
ence of  the  first  and  second  curves,  the  re- 
sistance due  to  mechanical  friction.  It  is  at 
once  apparent,  from  this  diagram,  that  at 
high  speeds  the  air  resistance  is  by  far  the 
most  important  factor,  and  that  the  proper 
shape  of  the  car  has  to  be  very  carefully  de- 
termined. 

From  their  experiments  the  Studiengesell- 
schaft  drew  the  conclusion  that  the  front  of 
the  car  should  be  a  rather  steep  paraboloid. 
Owing  to  the  necessity  of  arranging  the 
cabin  of  the  driver  in  front,  and  providing 
buffers  and  drawbars,  it  is  not  possible  to 
carry  this  out  in  practice,  but  the  nearest 
approach  to  the  correct  form  is  suggested 
to  be  a  cylindrical  front,  extending  for  8C 
deg.,  then  plain  surfaces,  which  join  the 
sides  of  the  car  by  easy  curves,  as  repre- 
sented in  Fig.  (j.  Very  careful  measurements 
were  made  as  to  the  amount  of  energy  re- 
quired, and  a  measuring  station  was  estab- 
lished at  the  feeding  point,  to  avoid  the  cal- 
culations of  the  losses  in  the  feeder.  The 
ammeter  and  wattmeter  at  this  station  wero 
connected  direct  to  the  high-tension  circuit, 
to  avoid  the  use  of  transformers  and  to  make 
them  almost  independent  of  periodicity  and 
of  difference  in  phase.  In  the  cars  the  in- 
struments were  joined 
to  the  same  phase  as  at 
the  feeding  point.  In 
spite  of  all  precautions, 
however,  the  readings 
were  not  all  reliable,  es- 
pecially in  wet  weather. 

The  measurements 
are  divided  into  two 
groups:  one  to  deter- 
mine the  energy  during 
acceleration,  and  the 
other  to  measure  it  at 
constant  speed.  In  both 
cases  the  cars  were 
sometimes  running  by 
themselves,  and  some- 
times pulling  trailing 
cars.  It  will  be  noticed 
that  the  acceleration  is 


made  to  measure  the  turning  moment  of  a 
moior  direct  by  fitting  on  car  "A"  a  special 
apparatus  represented  in  Fig.  10.  Instead 
of  attaching  the  motor  rigidly  to  the  frame, 
it  is  held  by  springs,  as  shown  diagrammat- 
ically,  and  the  movement  of  the  springs  is 
transmitted  by  suitable  levers  to  a  register- 
ing indicator  in  the  interior  of  the  car. 

The  instrument  was  calibrated  by  weights, 
and  gave  useful  results  when  a  resistance 
was  inserted  in  the  secondary  circuit  of  the 
motor,  but  of  course  the  direct  comparison 
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the  steady  running  of  the  cars  during  high 
speeds. 

In  the  new  bogies  the  following  points  were 
to  be  observed:  (1)  The  wheel  base  is  to 
be  increased  from.  3.8  to  5.0  m.;  (2)  the  bogie 
frames  are  to  be  constructed  with  simple  Z 
girders;  (3j  the  bearing  springs  are  to  be 
connected  by  balancing  levers,  and  are  to 
be  visible  and  easily  accessible  throughout 
their  whole  length;  (4)  the  car  body  is  to  be 
supported  at  four  points  on  each  bogie;  (5) 
the  center  pin  of  the  Tjogie  is  to  be 
movable  for  a  distance  of  30  mm.  in  every 
direction;  (6)  the  motors  are  to  be  con- 
nected to  the  axles  by  springs;  (7)  the 
brakes  are  to  be  reconstructed  as  shown  in 
outline  by  Fig.  12,  which  explains  itself. 

During  the  trials  the  bending  of  the  rails 
was  measured  in  the  same  way  as  in  the 
previous  year;  but  as  the  speed  of  the  cars 
had  been  restricted,  no  extraordinary  repairs 
became  necessary. 

When  the  trial  runs  of  the  high-speed  cars 
had  been  completed,  some  further  experi- 
ments were  made  with  a  three-phase  locomo- 
tive built  by  Siemens  &  Halske,  and  the 
Studiengeseilschaft  comments  on  them  in  a 
separate  report.  In  this  case  they  say  that 
the  high-speed  cars  have  proved  suitable  for 
their  work  as  tar  as  their  mechanical  and 
electrical  outfit  is  concerned,  but  their 
weight  is  too  great  and  the  proportion  of 
their  dead  weight  to  the  paying  load  is  not 
favorable.     The  trouble  with  the  permanent 


Fig.    12 — Proposed    Brake   Arrangement. 


not  very  great,  but  this  was  the  conse- 
quence of  the  generating  set  not  being  pow- 
erful enough  to  supply  more  energy. 
Compared  with  the  theoretical  amount 
of  energy  required  to  give  the  cars  the 
same  acceleration,  the  figures  of  the 
table  show  an  efficiency  of  about  45 
per  cent.,  due,  no  doubt,  to  the  losses  in  the 
starting  resistances;  but  for  long-distanco 
traveling  the  period  of  acceleration  is  almost 
negligible. 

In  Tables  2  and  3  the  results  of  these  ex- 
periments are  summarized,  and  diagrams  in 
Figs.  7,  8  and  9  give  some  details  of  runs 
with  and  without  trailers.     An  attempt  was 


between  the  indicated  turning  moment  and 
the  electrical  readings  is  thereby  prevented. 
Diagram  V.,  Fig.  11,  shows  the  turning  mo- 
ment during  a  run  of  car  "A"  on  November 
8.  About  the  measurements  made  to  ascer- 
tain the  loss  in  feeders  and  conductors,  noth- 
ing need  be  said,  as  no  novel  features  with 
regard  to  them  are  disclosed  in  the  report. 
Nor  need  the  brake  experiments  be  de- 
scribed, as  they  were  again  unsatisfactory, 
arid  eventually  it  was  considered  advisable 
to  alter  the  whole  of  the  braking  arrange- 
ments. A  good  opportunity  for  doing  this 
was  afforded  by  the  reconstruction  of  the 
bogies,    which   became   necessary   to   ensure 


Fig.    13 — Diagram    of    Connections    to    Air 

Pumps. 

Pumps  are  shown  at  L.  P. 

way  and  the  very  high  power  required  dur- 
ing the  acceleration  period  were  a  conse- 
quence of  this  weight,  and  for  economical 
high-speed  traffic  it  should,  if  possible,  be 
diminished  so  as  to  load  the  axles  only  suffi- 
ciently for  the  necessary  adhesion.  It  would 
not  be  possible  to  effect  this  object  by  alter- 
ing the  construction  of  the  car  or  by  light- 
ening its  mechanical  outfit  without  endan- 
gering its  safety,  it  is,  therefore,  neces- 
sary to  try  to  diminish  the  weight  of  the 
electrical  apparatus.  This  pay  be  done  by 
removing  the  transformers  from  the  car  and 
placing  them  along  the  line,  or  by  dispens- 
ing with  them  altogether.  In  the  first  case  a 
double  set  of  conductors  is  required,  increas- 
ing the  losses  and  the  capital  expenditure. 
It  is.  therefore,  preferable  to  employ  motors 
which  are  capable  of  utilizing  high-tension 
currents. 

With  a  view  of  trying  the  possibility  of 
using  such  motors  on  the  high-speed  cars, 
Messrs.  Siemens  &  Halske  built  two  motors 
of  approximately  the  same  outside  dimen- 
sions, but  suitable  for  working  with  10.000- 
volt  currents,  and  fitted  them  each  to  a  four- 
wheeled  bogie  with  a  wheel-base  of  3.25  m. 
The  car  body,  12.5  m.  long,  is  of  the  usual 
shape  for  electric  locomotives,  and  in  its 
center  is  a  driver's  cabin  4  m.  long  by  2.8 
m.  wide  by  2.3  m.  high.  In  the  iron  boxes 
on  either  side  of  it  are  the  starting  switches 
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and  resistances,  and  on  the  top  it  carries 
the  collecting  gear,  which  is  like  that  of  car 
"S."  The  motors  are  suspended  from  the 
bogle  frames  after  the  manner  of  tram  mo- 
tors, driving  the  axles  by  a  gearing  of  l::i. 
Between  the  car  body  and  the  wheels  are  two 
sets  of  springs,  and  provision  is  made  for  a 
slight  lateral  movement  relative  to  the  bogie. 
The  diagram  (Fig.  13)  of  the  connections 
shows  that  there  are  separate  switches, 
moved  by  compressed  air.  for  each  direction 
of  running,  a  small  transformer  to  supply 
low-tension  current  to  the  air-pump  motor, 


these  runs  are  given  in  Table  No.  4.  It 
is  at  once  apparent  that  the  efficiency  of 
the  locomotive  is  much  greater  than  that  of 
the  cars  at  the  trials  in  1901,  for  the  rea- 
son that  its  motors  were  working  nearer  to 
their  rated  output.  Another  reason  is  the 
absence  of  a  transformer,  so  that  a  compari- 
son at  an  output  of  400  h.-p.  shows  that  the 
locomotive  required  for  this  at  10.800  volts, 
and  an  average  current  of  19  amperes,  while 
the  cars  at  6,300  volts  consumed  about  53 
amperes.  The  losses  in  the  conductors  along 
the  line  are  therefore  2  k.w.  in  the  case  of 


ed  as  follows:  To  Prof.  Barkhausen,  of  Han- 
over, privy  government  councillor,  for  an 
improved  water  tank  for  water  stations;  to 
Prof.  Von  Borries,  of  Berlin,  likewise  a  privy 
government  councillor,  for  steam  valves  for 
compound  locomotives  to  secure  increased 
supply  to  the  low-pressure  cylinder;  to  Dr. 
Uebelacker.  of  Eger,  railroad  assessor  on 
the  Bavarian  State  Railroads,  for  a  treatise 
on  the  movement  on  curves  of  locomotives 
with  trucks.  Prizes  of  1,500  marks  each  are 
awarded  to  Railroad  Inspector  Leyffert,  of 
Halle,  for  an  apparatus  for  moving  switches; 


T.^BLE  II.— AVER.\GE  A'ALUE  OF  THE  ELECTRICAL  AND  MECHANICAL    MEASUREMENTS    TAKEN    DURING  ACCELERATION. 


At   Feeding   Point. 


.\t  ('oll'.Htors  of  Car. 


Car 

A 

i" 

^" 

- 

^" 

4- 

1^ 

Amp. 

Volts. 

K.  \Y. 

Amp. 

Volts. 

K.  \V. 

H.P. 

2 

S9..5 

4.430 

0.30 

0.08 

88.6 

20.6 

51.2 

5.662 



50.0 

5.376 

358 

487 

Car 

alone. 

2 

4 

89.5 

3,950 

0.84 

0.12 

97.5 

20.8 

— 

5.165 



74.2 

4,835 

446 

606 

(^ar 

alone. 

2 

89..J 

7,930 

0.54 

0.07 

106.0 

24.0 

51.1 

6.383 



50.1 

6,024 

407 

553 

Car 

alone. 

2 

4 

89.. 5 

4,.550 

0.57 

0.11 

102.5 

25.0 

6.740 



76.0 

6,360 

535 

727 

Car 

alone. 

:i 

4 

188.4 

8.700 

0.61 

0.07 

113.3 

25.0 

101.0 

C.253 

880 

813 

1,105 

Car 

drawing  three  passenger  ( 

fi 

2 

77.9 

2.744 

1.11 

0.13 

91.2 

20.8 

52.6 

5.472 



51. S 

5.257 

394 

535 

Car 

alone. 

9 

77.9 

4.294 

0.68 

0.12 

105.6 

24.0 

51.1 

6.290 



50.5 

5,950 

434 

590 

Car 

alone. 

•i 

4 

l.-)9.6 

5.583 

0.60 

0.11 

116.7 

25.0 

10S.2 

(i.237 

1.010 

105.6 

5,988 

928 

1,261 

Car 

and  two 

passenger  ( 

;ars. 

1 

4 

193.4 

— 

0.07 

115.0 

25.0 

110.0 

6.140 

988 

107.0 

5,450 

855 

1,160 

Car 

and  three  passenger 

cars. 

Ohscrrations  taken   in  Autumn,  1902. 


TABLE   III. 


-AVERAGE    VALUE    OF   THE    ELECTRICAL  AND   MECHANICAL    MEASUREMENTS    TAKEN    DURING 
PERIODS  OF  RUNNING  AT  CONSTANT  SPEED. 


At  Feeding  Point. 


y. 

y. 

— - 

<;  — 

Z" 

Amp. 

Volts 

Car  A. 

4 

■1 

89.5 

95 

20.6 

43.4 

5.835 

2 

4 

89.5 

96 

20.  S 

— 

5.4.50 

.> 

2 

89.5 

107 

24.0 

45.6 

6.460 

'Z 

4 

89.5 

113 

25.0 

— 

6,830 

'Z 

4 

188.4 

117 

25.0 

84.7 

6,647 

Car  S. 

8 

2 

77.9 

92 

20.8 

36.7 

5.781 

8 

2 

77.9 

106 

24.0 

39.2 

6.447 

4 

4 

159.6 

117 

25.0 

69.2 

6.937 

1 

4 

193.4 

118 

25.0 

81.5 

6,700 

At  Collect' 

ors  of  Cai 

o  " 

If. 

Power  exerted 
on  wheels. 

Pull 

Amp. 

Volts. 

K.  W. 

H.  P. 

H.  P. 

in  Kg. 

42.1 

5.543 

246 

335 

82.7 

277 

788 

64.0 

5.190 

247 

336 

69.7 

234 

660 

43.  S 

6.089 

302 

410 

86.4 

354 

892 

71.5 

6.390 

365 

496 

79.1 

392 

938 

— 

644 

875 

87.1 

762 

1,760 

34.5 

5,619 

197 

268 

84.0 

225 

660 

36.8 

6,162 

283 

385 

86.5 

333 

850 

65.0 

6,685 

499 

679 

85.5 

580 

1.3.30 

75.0 

6,425 

680 

925 

87.7 

810 

1,840 

566 
713 

Ohservations  taken  in  Autumn,  1902. 


Car  alone. 
Car  alone. 
Car  alone. 
Car  alone. 
Car     and     three     passenger     cars. 


TABLE   IV.— RUNS.    AT   CONSTANT   SPEED,    OF   THREE-PHASE   LOCOMOTIVE    WITH    ONE    TRAILER. 


II. 

III. 

IV. 

I. 

II. 
IIL 
IV. 


Average  at  Feeding-Point. 


o'l 

"its 

II 

i  c 

Z 

f 

^  *" 

'/." 

Amp. 

Volts. 

K.    W. 

<^ 

30 

52.25 

810 

70 

10 

7,250 

76 

0.60 

30 

52.25 

240 

70 

11 

7.200 

105 

0.75 

30 

57.68 

390 

65-70 

0.5 

7.200 

71 

0.59 

30 

57.68 

350 

65-70 

15 

7.150 

137 

0.74 

40 

52.25 

790 

86 

12 

8,200 

136 

0.79 

40 

52.25 

800 

86 

18 

8,100 

'>•>•> 

0.86 

40 

52.25 

760 

86-88 

13 

8.250 

150 

0.81 

40 

52.25 

820 

86 

18.6 

8,150 

226 

0.86 

47 

70.75 

410 

101-102 

20.5 

10,650 

322 

0.84 

47 

70.75 

390 

102 

18.5 

10.8.50 

286 

0.285 

47 

70.75 

340 

101.5-102 

18 

10,770 

270 

0.81 

47 

70.75 

360 

101.5-103 

19 

10,770 

290 

0.82 

wo 

< 

At  70  Km/hour           } 
91  K.  W. 
=  124  H.  P.                \ 

12.2.50 

17.680 

At   86   Kra/hour            ) 

184  K.   W.                '■ 

=   250   H.    P.              ^ 

12,250 

At  102  Km/ho\ir        ) 
293   K.    W. 
=  398  H.  P. 

30750 

and  mechanical  switches  for  the  resistances 
which  are  actuated  by  a  hand  wheel  in  the 
driver's  cabin,  geared  to  a  horizontal  shaft. 
Some  difficulties  were  experienced  in  ob- 
taining readings  of  the  measuring  instru- 
ments on  the  locomotive  of  sufficient  accu- 
racy, so  that  finally  only  the  measurements 
at  the  feeding  point  were  taken  into  con- 
sideration. The  trial  runs  were  started  on 
June  23,  1902,  with  7,250  volts,  and  this 
voltage  was  gradually  raised  until  the  loco- 
motive successfully  pulled  a  trailer  on  June 
26  with  just  over  10,000  volts.  Some  of  the 
details  of  the  measurements  taken   during 


the  locomotive,  and  17  k.w.  in  the  case  of  the 
cars.  In  conclusion,  the  report  considers  that 
the  trials  have  proved  the  possibility  of 
building  motors  for  three-phase  currents  of 
10,000  volts,  used  direct  without  transform- 
ers. It  is  mentioned  that  the  motors  and 
the  gearing  have  worked  without  giving  any 
trouble. 


The  German  Railroad  Union  announces 
the  prizes  awarded  as  offered  in  1902,  for  im- 
provements in  appliances,  and  valuable  treat- 
ises on  subjects  relating  to  railroads.  Three 
prizes  of  3,000  marks  (?714)  each  are  award- 


to  Dr.  Wiedenfeld,  a  university  instructor  in 
Posen,  for  his  treatise  on  the  economic  im- 
portance of  the  Siberian  Railroad  (a  sum- 
mary of  which  was  published  in  the  Rail- 
road Gazette);  to  Baron  Rinaldini,  of  Vien- 
na, for  a  commentary  on  the  regulations  for 
railroad  operation  of  the  countries  repre- 
sented in  the  Council  of  the  Empire,  and 
to  Dr.  Hilscher,  of  Vienna,  for  a  work  on 
the  Austrian^-Hungarian  and  international 
transportation  law.  Four  of  these  seven 
prizes  are  for  books,  while  two  of  the  others, 
for  inventions,  to  Professors  Barkhausen  and 
von  Borries,  are  to  men  who  are  authors 
of  important  engineering  works. 


August  12,  1904. 
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Four  Officers  of  the   International   Railway 
Congress. 


The  coming  of  the  International  Railway 
Congress  to  this  country  for  its  seventli  ses- 
sion, which  is  to  be  held  at  Washington  next 
May,  will  doubtless  bring  to  our  shores  many 
European  railroad  men  with  whose  faces  we 
are  not  familiar;  and  by  way  of  introducing 
to  our  readers  two  of  these  gentlemen  we 
give  herewith  the  portraits  of  the  President 
and  the  Secretary  of  the  Permanent  Inter- 
national Commission,  Messrs.  Dubois  and 
Weissenbruch.  Along  with  these  v/e  show 
the  portraits  of  the  President  and  the  Sec- 
retary of  the  American  section  of  the  Con- 
gress.   

Mr.  Arthur  Dubois,  President  of  the 
Permanent  International  Commission  of 
Railroads  (The  International  Railway  Con- 
gress), is  66  years  old,  and  has  all  his  life, 
until  a  year  ago,  been  connected  with 
the  state  railroads  of  Belgium.  He  was 
made  an  Honorary  Engineer  of  bridges  and 
roads  in  1859,  and  for  a  time  was  an  in- 
structor in  the  School  of  Civil  Engineering 
connected  with  the  University  of  Ghent.  His 
first  railroad  service  was  as  Engineer  in  the 
bridge  and  roadway  department,  and  his 
first   official   position    in    the   administration 


Arthur  Dubois. 

of  the  state  railroads  was  as  Chief  Engineer 
in  the  roadway  department.  He  was  for  a 
time  Director  of  Works  and  then  was  a 
member  of  the  Committee  of  Direction  for 
20  years.  He  was  put  on  the  retired  list 
on  the  first  of  last  October.  For  ten  years 
(18U9-79)  he  taught  the  course  of  railroud- 
ing  at  the  University  of  Ghent. 

Mr.  Dubois  is  President  of  the  Council 
of  Administration  of  the  Prince  Henry  Rail- 
road of  Luxemburg,  and  is  interested  in 
other  commercial  enterprises,  including  the 
International  Sleeping  Car  Company,  in 
which  he  is  a  member  of  the  Finance  Coni- 
mittee.  He  has  been  a  member  of  the  In- 
ternational Railway  Congress  since  its  or- 
ganization, and  President  since  1893. 


was  successively  promoted  to  be  Engineer, 
Chief  Engineer  in  the  traction  department; 
specialist  in  the  department  of  commercial 
administration,  chief  of  section  in  the  rail- 
road department,  and  (1901)  Director  of 
the  safety  appliances  department.  Mr.  Weis- 
senbruch has  been  with  the  International 
Railway  Congress  from  its  origin,  having 
begun  as  Private  Secretary.  He  has  been 
"Reporter"     on    various    technical    subjects. 


Louis    Weissenbruch. 

having  presented  papers  to  the  Congresses 
of  1885,  1887,  1889  and  1892.  He  is  also  the 
author  of  numerous  technical  articles  in  the 
Bulletin  of  the  Congress  and  in  other  pub- 
lications. He  was  one  of  the  editors  of  the 
French  edition  of  the  History  of  Russian 
Railroads  down  to  1892,  which  was  published 
by  the  Russian  Government. 


Mr.  Stuyvesant  Fish,  President  of  the 
American  section,  is  the  President  of  the 
Illinois  Central  Railroad  and  of  the  Amer- 
ican Railway  Association,  having  been 
elected  to  the  latter  position  last  April.  Mr. 
Fish's  career  is  already  well  known  to  our 


Mr.  Louis  Weissenbruch,  Secretary  Gen- 
eral of  the  Permanent  International  Com- 
mission of  Railroads  (The  International 
Railway  Congress)  is  47  years  old,  and  was 
born  at  Liege,  Belgium.  He  was  graduated 
from  Brussels  University  and  from  the  mili- 
tary school  of  Brussels  and  was  Brevetted 
Sub-Lieutenant  of  Engineering  in  1879.  Ho 
served  three  years  with  the  artificers  of  en- 
gineering at  Antwerp,  and  in  July,  1882,  was 
appointed  to  a  position  with  the  ministry 
of  railroads  at  Brussels.  In  a  short  time  he 
was  appointed  Railroad  Engineer  and  Pri- 
vate Secretary  to  the  Minister,  and  thence 


Stuyvesant    Fish. 

readers,  and  at  the  time  of  his  election  a 
sketch  of  his  life  was  published  in  the  Bail- 
road  Gazette    (April  29,  page  328). 


Mr.  William  F.  Allen,  Secretary  of  the 
American  section,  probably  stands  as  little 
in  need  of  an  introduction  to  our  readera 
as  any  railroad  man  who  could  be  named, 
his  long  service  as  Secretary  of  the  Amer- 
ican Railway  Association  having  made  his 
face  familiar  to  operating  officers  through- 
out the  country.    Mr.  Allen  was  born  at  Bor- 


dentown,  N.  J.,  Oct.  9,  1846,  the  son  of  Col. 
Joseph  Allen,  C.  E.,  who  lost  his  life  in  the 
Civil  War.  Mr.  Allen  was  Assistant  Engineer 
on  the  Camden  &  Amboy  at  the  age  of  14,  and 
in  1868,  at  the  age  of  22,  was  appointed 
Resident  Engineer  of  the  West  Jersey 
Railroad.  He  was  made  Editor  of  the 
Official  Railway  Guide  in  1873,  and  later  be- 
came Manager  of  the  company  which  pub- 
lishes it,  the  National  Railway  Publication 
Company.  He  nas  been  Secretary  of  the 
American  Railway  Association  from  its  birth 
in  1886,  having  been  Secretary  of  its  consti- 
tuent organizations,  the  General  and  South- 
ern Time  conventions  for  a  dozen  years  be- 
fore that.  The  distinction  which  has  made 
Mr.  Allen  best  known  to  the  world  is  that 
of  having  prepared  the  plan  which  finally 
resulted,  in  November,  1883,  in  the  adoption 
of  our  present  standards  of  time,  based  on 
even-hour  divisions  from  the  meridian  of 
Greenwich.  This  quiet  but  far-reaching  re- 
form did  away  with  a  diversity  of  time  stan- 
dards which  can  haidly  be  appreciated  by 
those  whose  experience  dates  from  1883  or 
later.  Standards  conforming  in  this  way  to 
Greenwich  time  have  since  been  adopted  by 
other  nations  in  all  parts  of  the  world,  and 
he  has  been  a  prominent  figure  in  all 
public  discussions  in  this  branch  of  science. 


William    F.   Allen. 

Mr.  Allen  is  best  known  to  the  younger  gen- 
eration of  railroad  men  by  reason  of  the 
intimate  relations  that  they  have  with  him 
in  connection  with  his  activities  in  the 
American  Railway  Association.  He  takes  au 
active  part  in  the  work  of  the  Committees, 
and  no  other  officer  of  the  Association  has 
served  so  many  years  as  he.  The  American 
Railway  Association  has  been  connected  with 
the  International  Railway  Congress  since 
1895,  and  Mr.  Allen  was  a  delegate  to  the 
London  and  the  Paris  meetings.  He  is  a 
member  of  the  American  Society  of  Civil 
Engineers  and  of  numerous  other  scientific 
societies.  * 


June  23  was  the  100th  anniversary  of  the 
birth  of  August  Borsig,  who  may  be  called 
the  Matthew  Baldwin  of  Germany.  Begin- 
ning as  a  carpenter,  he  as  a  man  learned 
drawing  and  mechanics  in  a  trade  school; 
became  foreman  of  a  foundry;  started  one 
himself;  developed  it  into  a  machine  shop; 
turned  out  his  first  locomotive  in  1841  and . 
his  500th  in  1854,  and  died  a  few  months 
later;  his  son  Albert  completed  the  1,000th 
engine  in  the  works  founded  by  his  father 
in  1858,  and  his  grandsons,  Ernst  and  Con- 
rad, the  5,000th  in  1902.  Some  of  the  most 
accomplished  engineers  of  his  time  have  tes- 
tified to  the  extraordinary  capacity  of  Au- 
gust Borsig. 
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The    Mexican    Central    Shops    at    Aguasca- 
lientes. — II. 


BY  C.   T.  BAVLESS. 

The  Power  House. — The  thtoretical  cen- 
ter of  distribution  from  the  standpoint  of 
electrical  power  consumption  was  taken  for 
the  location  of  the  generating  plant,  which 
has  ample  power  capacity  both  for  motors 
and  the  future  lighting  system.  The  cur- 
rent is  carried  by  overhead  conductors  to 
the  different  shop  buildings.  Steam  is  de- 
livered to  the  smith  and  hammer  shop  and 
the  rolling  mill  through  a  pipe  line  in  un- 
derground  conduits,   and   compre'ssed   air   is 


solid  walls  were  desired  they  were  made  by 
filling  in  between  these  piers  with  lime  con- 
crete. The  north  wall  is  temporary  to 
allow  for  future  extension,  and  is  built  of 
adobe,  faced  with  cement  in  imitation  of 
cut  stone,  and  reinforced  by  brick  piers.  In. 
the  boiler  room,  the  entire  east  side  is  open 
between  the  piers  clear  to  the  roof,  except 
in  one  bay  which  has  since  been  closed  in 
with  corrugated  galvanized  iron,  to  protect 
the  belting  of  the  mechanical  draft  appa- 
ratus from  rain. 

The  foundations  for  the  outside  engine 
room  walls  and  the  north  and  south  boiler 
room  walls  extend  2  ft.  below  the  grade  line 
and    rest    on    hard    tepetate.      The    concrete 


Power  House. 


delivered  to  all  the  shops  through  an  under- 
ground pipe  system  with  reservoirs  above 
ground  at  such  intervals  as  to  afford  little 
chance  of  the  local  pressure  bejng  materially 
diminished  by  a  sudden  or  unusual  demand 
at  any  place  on  the  line. 

The  power  house  is  built  of  concrete  and 
rubble  masonry.  Unlike  most  of  the  other 
buildings,  the  walls  are  carried  down  to  the 
ground.  In  this  locality  the  ground  never 
freezes,  the  average  temperature  being  about 
55  deg.  F.  throughout  the  year,  and  the 
rainfall  is  confined  to  a  short  season.  The 
£oil  is  of  a  peculiar  formation.  There  is  a 
surface  stratum  of  loose  structure  which 
varies  in  thickness  from  1  in.  to  3  ft.  Below 
this  is  "tepetate"  to  a  great  depth.  This 
tepetate  is  extremely  solid,  and  in  digging 
an  ordinary  pick  makes  almost  no  impres- 
sion. A  bar  and  heavy  sledge  is  the  regular 
equipment,  and  blasting  is  often  resorted  to. 
The  three  factors  which  rendered  solid  walls 
necessary  for  the  power  house  are  the  sand 
storms  which  prevail  from  January  till 
June,  the  rains  from  June  till  October,  and 
stealing.  This  last  is  fully  as  important  as 
either  of  the  former. 

A  skeleton  structure  of  solid  concrete 
piers  supports  the  roof  trusses  and  forms 
the     framework    of    the    building.     Where 


piers,  composed  of  one  part  Alsen  Portland 
cement  and  eight  parts  fine  broken  stone,  are 
2(;  in.  square  and  are  set  on  a  base  32  in. 
square  and  24  in.  deep.  These  piers  rise  to 
the  roof,  the  lower  chord  of  the  engine  room 
trusses  being  29  ft.  3  in.  and  of  the  boiler 
room  22  ft.  6  in.  above  the  ground.  The 
piers  between  the  boiler  and  engine  rooms 
are  heavier  and  their  foundations  are 
deeper,  as  they  support  the  roof  trusses  of 
both  rooms  and  reinforce  the  steel  columns 
which  carry  the  engine  room  crane. 

Between   the   concrete   piers  the  walls   of 


lime  concrete  are  carried  to  the  same  depth 
as  the  piers,  and  after  the  forms  were  re- 
moved the  entire  surface,  inside  and  out, 
was  finished  with  a  cement  wash.  All  the 
walls  are  16  in.  thick,  except  the  temporary 
adobe  wall,  which  is  20  in.  thick.  Between 
the  piers  on  the  open  side  of  the  boiler  room 
a  16  in.  rubble  wall  is  carried  up  to  within 
6  in.  of  the  floor  level,  and  a  coping  of  ce- 
ment concrete  finishes  it  even  with  the  floor. 

The  surface  drainage  is  excellent,  and  as 
water  is  not  found  in  the  regicm  of  the 
shop  yard  at  less  than  175  ft.  deep,  no  spe- 
cial preparation  for  a  floor  to  protect  it  from 
moisture  from  below  is  necessary.  The  loose 
surface  loam  was  cleared  off  to  the  tepetate, 
and  more  tepetate  filled  in  and  tamped  wet 
to  within  12  in.  of  floor  level.  Above  this 
is  concrete,  in  the  proportion  of  one  part 
Alsen  Portland  cement,  three  parts  clean, 
sharp  sand,  and  six  parts  of  broken  stone. 
A  cement  finish  1  in.  thick,  of  one  part  ce- 
ment and  one  part  sand  completed  the  floor. 
This  floor  Is  used  throughout  the  power 
house,  except  in  front  of  the  boilers.  Here 
tepetate  was  filled  in  and  tamped  wet  to 
within  6  in.  of  floor  level.  The  same  mix- 
ture of  concrete  extends  51^  in.  Twelve 
hours  was  allowed  for  partial  drying  and 
then  1/2  in.  cast-iron  plates  36  in.  square 
were  laid  and  set  with  a  slight  filling  of  neat 
cement. 

The  condenser  pit  is  35  ft.  x  15  ft.  x  15  ft. 
deep,  and  is  in  the  northeast  corner  of  the 
engine  room,  and  in  the  boiler  room  is  a 
pit  of  the  same  depth,  for  the  main  boiler 
feed  pump  and  the  centrifugal  pump  of  the 
boiler  test  apparatus.  A  door  in  the  parti- 
tion wall  between  engine  and  boiler  rooms 
connects  the  two  pits.  The  floors  are  of 
concrete  6  in.  thick  on  the  tepetate  in  its 
natural  state.  In  one  corner  of  the  con- 
denser pit  is  the  hot  well,  a  cement-lined 
pit  10  ft.  x  5  ft.  X  5  ft.  deep.  Another  small 
pit  in  the  center  of  the  condenser  pit,  direct- 
ly under  the  condenser,  is  for  a  small  pump, 
belonging  to  the  condensing  plant. 

Except  in  the  power  house  and  the  coach 
paint  shop  there  are  no  structural  steel 
roofs.  In  these  two  buildings  the  higher 
flre  risk  made  it  advisable  to  use  incombus- 
tible material.     The  trusses  are  of  light  tri-, 
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angular  form,  one-quarter  pitch,  built  up  of  fan  is  capable  of  maintaining  a  draft  pres- 

steel  angles.     The  purlins  are  Z  bars.     Cor-  sure  in   the  flue  connection   of   each   boiler 

rugated  galvanized  iron,  fastened  to  the  pur-  equal  to  %  in.  of  water,  when  handling  all 
lins  with  special  galvanized  clips,  completes 


the  roof. 

The  boilers  are  hand  fired  and  the  coal 
and  ashes  are  handled  manually.  The  coal 
and  ash  handlers  in  the  boiler  room  are  paid 
50  cents  Mexican  currency  (22  cents  U.  S.) 
per  day;  firemen,  75  cents  Mexican  (34  cents 
U.  S.):  and  head  firemen.  $1  Mexican  (44 
cents  U.  S.).  Coal  is  unloaded  from  the 
cars  at  $1.50  per  car  and  ashes  loaded  at  the 
same  cost.  At  the  present  shop  load  of 
about  175  k.w.,  all  the  coal  used  is  handled 
from  the  car,  through  the  bin,  boiler,  ash 
pits,  and  back  to  the  ash  car  for  $2.50  Mex- 
ican ($1.14  U.  S.)  per  day,  which  is  equal  to 
$0.00143  Mexican  ($0.00065  U.  S.)  per  kilo- 
watt hour.  Thus,  it  is  exceedingly  doubtful 
if  there  would  be  any  economy  in  installing 
coal-conveying  machinery  and  mechanical 
stokers,  or  even  elevated  coal  bunkers.  Ac- 
cordingly, a  coal  bin  was  built  on  the 
ground  abutting  the  north  wall  of  the  boiler 
room  and  fronting  the  track  east  of  the 
building.  An  arched  door  leads  directly 
from  the  bin  to  the  front  of  the  boilers.  The 
walls  of  the  bin  are  of  heavy  masonry  8  ft. 
high,  and  the  capacity  of  the  bin  is  200  tons. 
Water  is  never  over-plentiful,  and  during 
the  latter  part  of  the  dry  season  is  exceed- 
ingly scarce  at  times,  so 
that  every  possible  means 
and  mechanical  device 
has  been  utilized  for  re- 
claiming every  available 
pound  of  water.  The 
steam  plant  consists  of 
three  250-h.p.  Babcock  & 
Wilcox  wrought-steel  sec- 
tional water-tube  boiler^, 
set  in  one  and  one-half 
batteries.  Each  boiler  is 
equipped  with  a  Babcock 
&  Wilcox  superheater 
with  2t>4  sq.  ft.  heating 
surface,  which  superheats 
the  steam  100  to  120  deg. 
Fahr.  The  water  col- 
umns, also  Babcock  & 
Wilcox,  are  fitted  with  au- 
tomatic closing  valves 
and  safety  gage-glass 
valves  which  may  be 
closed  from  the  floor. 
The  total  heating  surface  of  each  boiler  is 
2,690  sq.  ft.  and  the  grate  area  52  sq. 
ft.,  giving  51.7  sq.  ft.  of  heating  surface 
and  5.08  sq.  ft.  of  superheating  surface  per 
square  foot  of  grate  area.  The  two  south 
boilers  are  equipped  with  thermometers, 
thermometer  wells,  draft  gages,  pyrometers, 
etc.,  for  coal  tests.  A  test  is  run  nearly 
every  working  day  on  one  boiler.  In  the 
north  boiler,  the  shavings  from  the  planing 
mill  are  burned. 

The  flue,  which  is  of  sufficient  capacity 
for  1.500  boiler  horse-power,  takes  the  gases 
of  all  the  boilers.  The  present  flue  will  be 
a  by-pass  to  a  future  economizer,  so  that 
access  may  be  had  to  the  economizer  without 
interfering  with  the  operation  of  the  plant. 
Space  has  been  left  for  the  economizer,  and 
outlets  have  been  left  in  the  feed  piping  for 
the  connfctions.  At  present  the  by-pass  con- 
nection constitutes  the  only  flue  and  leads 
directly  through  the  fans  of  the  induced 
draft  apparatus  to  the  stack,  which  is  5  ft. 
in  diameter  and  27  ft.  long  from  the  top  of 
the  fan  hoiising. 

The  induced  draft  equipment,  which  is 
Sturtevant,  consists  of  two  steel-plate  fans 
arranged  in  a  vertical  tandem  manner,  the 
iower  fan   i.s  three-quarters  housed   and  the 


the  gases  of  combustion  from  the  burning  of 
3,500  lbs.  of  coal  per  hour,  with  a  flue  tem- 
perature of  600  deg.  Fahr..  and  running  at 
a  peripheral  speed  of  fan  wheel  not  exceed- 
ing 7.000  linear  feet  per  miniite.  The  ring- 
oiled  fan  bearings  are  water  jacketed,  ex- 
cept the  outboard  bearings,  which  are  not 
subjected  to  external  heat.  A  counterbal- 
anced sliding  damper  enables  either  fan  to 
be  cut  off  from  the  flues,  or  both  at  the  same 
time.  Each  fan  is  operated  by  a  Sturtevant 
vertical  simple  engine  belted  to  the  fan." 
These  engines  will  operate  on  20  lbs.  of 
steam,  and  as  the  natural  draft  is  always 
sufllcient  to  develop  this  pressure,  the  draft 
can  always  be  started  and  maintained  inde- 
pendent of  the  electrical  apparatus,  or  the 
compressors  run  and  steam  supplied  for  out- 
side purposes  without  running  the  dynamos. 
There  are  three  independent  systems  of 
supplying  feed  water  to  the  boilers.  The 
main  feed  pump  is  a  Knowles  simple  duplex 
TYz  in.  X  5  in.  X  6  in.,  with  outside-packed 
plungers  and  heavy  pot  valves,  and  can 
handle  2,500  gals,  of  water  per  hour  against 
200  lbs.  boiler  pressure.  The  suction  is  sup- 
plied from  the  hot  well,  and  the  discharge  is 
passed  through  the  feed  water  heater  before 
entering    the     boilers.       The    heater     is    a 
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M'heeler  closed  type  with  straight  brass 
tubes  and  removable  heads;  the  capacity  is 
750  h.p.  with  250  sq.  ft.  of  heating  surface. 
A  by-pass  in  the  feed  piping  permits  the 
heater  being  cut  out  of  service  if  necessary. 
With  the  limited  amount  of  exhaust  steam 
from  pumps  and  air  compressors  available 
this  heater  gives  an  average  temperature 
within  forty  degrees  of  the  boiling  point. 

The  second  system  of  feed-water  supply  is 
the  boiler  test  system.  The  piping  is  inde- 
pendent of  the  main  system  and  the  valves 
controlling  the  water  of  the  two  systems  are 
located  on  the  front  of  the  boilers.  A  small 
motor-driven  centrifugal  pump  takes  water 
from  the  hot  well  and  delivers  it  to  two 
measuring  tanks  of  approximately  132  gals, 
capacity.  From  these  two  tanks  the  water 
gravitates  to  a  third  tank,  with  a  capacity 
equal  to  four  of  the  measuring  tanks.  A 
6  in.  X  Z%  in.  x  6  in.  Knowles  pump,  of  the 
same  type  as  the  main  feed  pump,  passes 
this  measured  water  through  a  smaller 
Wheeler  feed-water  heater  into  the  boilers. 
In  emergencies  the  measuring  tanks  may 
also  be  supplied  directly  from  the  water 
mains.  The  steam  supply  for  the  test  feed 
pump  is  taken  from  a  reduced-pressure 
header  leading  to  the  fan  engines.  This 
pper  one  full  housed.  The  wheels  are  of  header  may  be  fed  by  either  the  main  steam 
:  f  overhung  type  on  4  in.  shafts,  and  each    header  or  the  3  in.  saturated  steam  header. 


and  it  is  a  continuation  of  the  header  which 
supplies  the  air  compressors. 

A  third  system  of  feed  is  by  means  of  a 
No.  8  Friedman  injector,  which  takes  steam 
from  the  saturated  steam  header  at  full 
boiler  pressure  and  takes  water  directly 
from  the  mains. 

The  generating  equipment  consists  of 
three  300-h.p.  De  Laval  steam  turbines  fitted 
with  De  Laval  centrifugal  governors,  and 
each  direct-connected  by  gearing  to  two  100- 
k.w.  Milwaukee  multi-polar  direct-current 
dynamos,  the  whole  forming  a  200-k.w.  unit. 
Under  the  guarantee,  the  turbines  operate 
with  200  lbs.  steam  pressure  at  the  governor 
valve,  equivalent  to  27  in.  of  vacuum  at  this 
altitude  (6,200  ft.),  100  deg.  Fahr.  of  super- 
heat, and  at  10,500  r.p.m.  with  a  speed  regu- 
lation of  2  per  cent,  from  no  load  to  full 
load.  Two  spiral-tooth  pinions  made  solid 
with  the  flexible  turbine  shaft,  with  their 
teeth  set  in  two  rows  at  an  angle  of  90  deg. 
to  each  other,  mesh  with  gears  mounted  on 
the  two  main  shafts,  which  are  connected  to 
the  dynamo  shafts  by  flexible  couplings  and 
reduce  the  armature  speed  to  900  r.p.m. 
The  overload  guarantee  is  25  per  cent. 

The  steam  consumption  guarantees  per 
brake  horse-power  were:  Full  load,  14.6 
lbs.;  three-fourths  load,  15.1  lbs.;  one-half 
load,  16.1  lbs.;  one-fourth  load,  19.0  lbs. 
With  such  economy  on  the  lower  range  of 
loads  it  was  not  consid- 
ered necessary  to  install 
a  smaller  unit  to  care  for 
the  night  or  lighting 
loads. 

No  cylinder  oil  is  used 
and  there  is  no  oil  in  the 
exhaust  steam,  which 
makes  it  possible  to  use 
a  surface  condenser.  An 
A  1  b  e  r  g  e  r  condensing 
plant  was  installed  capa- 
ble of  condensing  20,000 
lbs.  of  steam  per  hour 
under  the  existing  atmos- 
pheric conditions,  with 
the  exception  of  the  cool- 
ing tower,  which  is  of 
sufficient  size  to  cool  the 
condensing  water  when 
condensing  40,000  lbs.  of 
steam  per  hour. 

The  circulating  water 
is  handled  by  a 
centrifugal  pump  with  10  in.  supply  and  dis- 
charge pipes,  built  by  the  Kingsford  Foun- 
dry &  Machine  Company,  Oswego,  N.  Y.,  and 
connected  by  a  flexible  shaft  coupling  to  a 
30-h.p.  Crocker-Wheeler  shunt-wound  motor. 
Thermometers  located  in  the  10  in.  dis- 
charge and  suction  pipes  show  at  a  glance 
whether  the  circulating  water  is  being  prop- 
erly cooled.  The  Alberger  cooling  tower  is 
located  just  south  of  the  power  house.  It 
is  32  ft.  high  and  19  ft.  in  diameter,  and  the 
walls  of  a  concrete  reservoir  5  ft.  deep  form 
its  foundation.  Two  8-ft.  fans  at  the  bot- 
tom drive  a  current  of  air  up  through  the 
4-in.  square  spaces  between  crossed  courses 
of  %  in.  cypress  boards  set  on  edge,  which 
constitute  the  cooling  surface.  The  10  in. 
discharge  pipe  from  the  condenser  ends  in  a 
sprinkler  head  about  5  ft.  below  the  top  of 
the  tower,  the  force  of  the  water  operating 
this  head,  which  revolves  slowly  and  gives 
an  even  distribution  of  the  discharged  water 
over  the  entire  area  of  the  tower.  The  shaft 
on  which,  the  fans  are  mounted  extends 
through  a  wall  bearing  into  the  engine 
room,  and  is  belted  to  a  30-h.p.  Crocker- 
Wheeler  shunt  motor  mounted  on  a  bracket 
on  the  wall  above.  Both  this  motor  and  the 
one  driving  the  circulating  pump  have  their 
panel  boards  on  the  walls  of  the  engine 
room,  so  that  they  can  be  started  up  again 
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quickly  in  case  the  main  circuit-breakers  are 
thrown  out.  The  condenser  with  its  auxil- 
iaries make  an  exceedingly  compact  group, 
as  the  900  h.p.  occupies  a  floor  space  15  ft.  x 
25  ft.,  excluding  the  cooling  tower. 

The  main  air  compressor  is  a  Laidlow- 
Dunn-Gordon  duplex,  two-stage,  horizontal, 
cross-compound,  direct-connected,  fly-wheel 
type  with  separate  intercooler  and  receiver. 
The  steam  cylinders  are  15  in.  and  24  in.  x 
18  in.,  and  the  air  cylinders  14  in.  and  14 
in.  X  18  in.  With  125  lbs.  steam  pressure 
and  120  r.p.m.  it  has  a  capacity  for  com- 
pressing to  100  lbs.  per  sq.  in.  at  an  altitude 
of  6,500  ft.,  a  weight  of  air  equivalent  to 
800  cu.  ft.  of  free  air  per  minute  at  ?ea  level. 
As  an  auxiliary  to  the  main  compressor  is  a 
straight-line  Class  A   Ingersoll-Sergeant  No. 

7  machine.  It  is  a  single-stage  type  with 
steam  cylinder  14  in.  x  18  in.  and  air  cylin- 
der 14 '4  in.  X  18  in.,  and  when  running  120 
r.p.m.  has  a  capacity  for  compressing  to  a 
pressure  of  100  lbs.  per  sq.  in.,  a  weight  of 
air  equivalent  to  382  cu.  ft.  01  free  air  per 
minute  at  sea  level. 

All  pipes  for  high-pressure  steam  is  extra- 
lieavy  wrought  iron  of  National  Tube  stand- 
ard, while  the  piping  for  exhaust  steam, 
water,  air,  oil  and  drips,  unless  otherwise 
specified,  is  of  full-weight  black  iron  pipe 
of  National  Tube  standard.  All  water  and 
air  pipes  which  are  run  underground  are 
cast  iron,  nowhere  less  than  %  in.  thick, 
with  bell  and  spigot  .connections  and  joints 
calked  with  lead. 

All  fittings  for  live  steam,  pressure  feed 
water  and  the  high-pressure  drip  piping  are 
extra-heavy  cast  iron,  flanged  or  screwed,  as 
best  suited  to  each  case.  Fittings  for  ex- 
haust steam,  water  and  air  pipes  are  of 
standard  weight  cast  iron,  flanged  or 
screwed  as  required,  except  where  located 
in  the  ground.  All  flanged  or  screwed  fit- 
tings and  valves  are  the  Eaton,  Cole  &  Burn- 
ham  Company  make.  The  valves  used  in  live 
steam,  pressure  feed  and  pressure  drip  re- 
turn lines  are  of  extra-heavy  pattern,  with 
cast-iron  bodies  and  hard  bronze  seats.  Sizes 

8  in.  and  above  are  fitted  with  a  by-pass  and 
valve.  Valves  on  other  lines  are  of  stand- 
ard weight  pattern  with  cast-iron  bodies  and 
hard  bronze  seats. 

Gaskets  for  live  steam  and  pressure  feed 
flanges  are  of  corrugated  copper,  in  no  case 
less  than  24  gage,  thoroughly  annealed  and 
of  proper  diameter  to  come  within  the  bolt 
circle.  Gaskets  for  exhaust  steam,  water 
and  air  pipe  flanges  are  of  "Rainbow"  sheet 
packing,  1/16  in.  thick.  Tlie  underground 
compressed  air  piping,  which  was  rated  for 
100  lbs.  air  pressure,  was  tested  and  mads 
thoroughly  tight  under  150  lbs.  hydraulic 
pressure. 

A  full  set  of  gages  are  mounted  on  a 
marble  panel  in  the  engine  room.  The  in- 
struments have  8V2  in-  dials  and  are  mount- 
ed in  heavy  brass  cases.  Two  high-grade 
Tagliabue  angle  thermometers  are  installed 
in  the  boiler  feed  line,  and  one  in  each  boiler 
feed  pipe  just  below  the  check  valve.  These 
thermometers  are  mounted  on  the  two  test 
boilers  and  give  the  temperature  of  the  en- 
tering water  either  from  the  main  feed  line 
or  the  test  feed  line.  A  third  thermometer 
is  located  near  the  discharge  from  the  test 
feed  pump,  so  that  the  actual  work  done  by 
the  feed  water  heater  may  be  noted  at  a 
glance. 

All  live  steam  piping  is  lagged  with  "fire 
felt"  material  made  by  the  H.  W.  Johns 
Manufacturing  Company.  All  such  piping 
6  in.  and  above  has  a  first  covering  of  fire 
felt  sheets  1  in.  thick,  closely  wired  to  pipes, 
and  is  finished  with  a  coat  of  asbestos  ce- 
ment 1/^  in.  thick,  troweled  hard.  Pipes 
less  than  6  in.  have  a  sectional  covering  of 
fire  felt  1   in.  thick   fitted  closely  and   held 


with  brass  bands,  all  joints  being  left  tight. 
After  all  the  covering  was  finished,  it  was 
given  a  coat  of  glue  sizing  and  two  coats 
of  first-class  lead  and  oil  paint. 

The  dynamos  are  the  double  armature  type 
built  by  the  IVIilwaukee  Electric  Company 
for  direct  connection  to  De  Laval  steam  tur- 
bines. A  flexible  bolted  coupling  connects 
the  armature  shafts  to  the  driving  shafts. 
Each  side  of  the  double  machine  is  a  com- 
pound-wound, four-pole,  direct-current  100- 
k.w.  generator,  over-compounded  10  per 
cent.,  with  a  working  range  of  e.m.f.  from 
250  volts  at  no  load  to  275  volts  at  full  load. 
This  rather  high  over-comiK)unding  was 
specified  on  account  of  several  comparative- 
ly long  lines  to  points  where  there  is  a  con- 
siderable cousumption  of  power.  The  cur- 
rent output  of  each  generator  set  is  800  am- 
peres at  250  volts,  or  400  amperes  at  500 
volts,  making  the  maximum  output  of  the 
station  at  25  per  cent,  overload,  1,500  am- 
peres at  500  volts. 

Traversing  the  entire  engine  room  is  a 
10-ton  crane  built  by  Maris  Brothers,,  Phila- 
delphia.    The   span   is  36   ft.   5   in.   between 
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centers  of  runway  rails  and  the  lift  is  22  ft. 
3  in.  The  load  is  carried  on  two  strands  of 
chain  and  is  held  at  all  points,  both  in 
hoisting  and  lowering,  by  an  automatic  fric- 
tion brake.  Hoisting  is  at  two  speeds,  one 
double  the  otlier,  the  change  being  effected 
by  a  shackle  on  the  lower  block.  All  the 
movements  are  by  hand,  and  the  gearing  is 
such  that  one  man  can  handle  the  full  load 
at  60  ft.  a  minute  on  the  trolley,  40  ft.  a 
minute  on  the  bridge,  and  three  men  can 
lift  full  load  1  ft.  a  minute,  or  one-half  loaQ 
2  ft.  a  minute. 

Distribution. — In  deciding  on  the  system 
of  electrical  disribution  and  control  as  re- 
lated to  tlie  driving  of  macliine  tools,  all 
due  consideration  was  given  to  the  manifold 
advantages  of  multiple  voltage  with  several 
available  voltages.  However,  to  obtain  the 
best  results  which  one  has  a  right  to  expect 
from  such  a  highly  developed  and  relatively 
complex  system,  it  is  preferable,  if  not  abso- 
lutely essential,  that  the  machinists  oper- 
ating the  tools  be  of  as  relatively  high  an 
order  as  the  apparatus.  In  a  shop  wliere 
probably  75  per  cent,  of  the  men  operating 
machines  are  necessarily  common  Mexican 
laborers — many  of  whom  cannot  write  their 
own  names  and  are  about  the  mental  equals 
of  the   uneducated    negro — it   is  exceedingly 


doubtful  if  it  would  be  advisable  to  install 
multiple  voltage  with  all  its  reilnement  of 
controlling  apparatus.  Induction  motors  in 
their  extreme  simplicity  seemed  ideal  and 
were  considered.  But  their  adaptability  to 
crane  and  other  variable  speed  work  was  a 
much  mooted  and  still  open  question.  After 
carefully  balancing  the  advantages  and  dis- 
advantages of  all  the  available  systems,  to- 
gether with  their  widely  differing  costs  of 
installation  and  maintenance,  it  was  finally 
decided  to  adopt  the  familiar  Edison  three- 
wire  system  with  250  and  500  volts  direct 
current.  De  Laval  turbine  generators  with 
their  two  armatures  driven  by  one  turbine 
shaft  are  admirably  adapted  for  this  work. 
On  all  individually-driven  tools  where  vari- 
able speed  was  desired,  compound  starting 
and  regulating  rheostats  were  used  in  addi- 
tion to  the  two  voltages,  and  the  motors 
were  so  connected  to  the  tools  as  to  pre- 
serve the  variable  speed  features  of  the  ma- 
chines themselves.  For  instance,  in  the  case 
of  a  48  in.  engine  lathe,  the  motor  is  geared 
to  the  countersliaft,  whose  five-step  cone  is 
belted  to  the  lathe.  With  the  two  voltages 
and  the  five  steps  of  resistance,  which  can 
be  cut  into  the  field  circuit  and  the  five-step 
cones,  this  machine  has  50  different  and 
easily-available  speeds.  The  change  from 
250  to  500  volts,  or  vice  versa,  is  made  by 
means  of  an  ingenious  switch  designed  by- 
Mr.  Leslie  Griscom  and  shown  in  Fig  6. 
The  field  resistance  is  controlled  by  the  reg- 
ular starting  lever. 

The  smaller  machines  are  driven  in  groups 
by  constant  speed  motors.  The  distance 
from  electrical  supply  houses  rendered  it 
advisable  to  have  the  fewest  possible  sizes 
of  motors  consistent,  in  order  that  the  stock 
of  repair  parts  be  as  small  as  possible. 

The  switchboard  is  2  in.  blue  Vermont 
marble.  There  are  six  panels  of  a  uniform 
height  of  6  ft.  6  in.,  surmounting  12  in. 
marble  pasteboard  panels.  There  are  three 
generator  panels,  30  in.  wide,  a  volt- 
meter panel  30  in.  wide,  and  two  feeder 
panels  36  in.  wide.  The  generator  panels 
each  carry  a  400-ampere  double-.pole  lami- 
nated type  IT-E  circuit  breaker,  a  500-amp. 
triple-pole,  quick-break  main  knife  switch, 
two  500-amp.  Weston  round-type  switchboard 
ammeters,  and  two  Wirt  field  rheostats.  The 
voltmeter  panel  contains  two  750-volt  Wes- 
ton round-type  voltmeters,  and  two  12-point 
\oltmeter  switches  for  connecting  the  volt- 
meters to  any  circuit  on  the  ground  as  de- 
sired. Thus  no  other  ground  detector  is 
needed.  On  this  panel  is  also  mounted  a 
2,500-ampere  Thompson  recording  wattmeter 
for  recording  the  total  station  output.  The 
next  panel  is  a  feeder  panel  and  contains 
four  500-amp.  triple-pole,  quiclv-break 
switches,  and  the  total  load  ammeter,  a 
3, 500-amp.  Weston  round  pattern.  These 
four  switches  control  all  the  shop  power  cir- 
cuits ^.nd  the  separate  circuit  for  the  60-ton 
cranes  in  the  erecting  shop.  The  last,  also 
a  feeder  panel,  was  added  later  and  contains 
two  500-amp.  triple-pole,  quick-break  knife 
switches,  one  75-amp.  double-pole,  carbon- 
break  knife  switch,  and  a  300-amp.  Thomp- 
son recording  wattmeter  for  recording  the 
consumption  of  power  by  the  timber  pre- 
serving plant.  The  75-amp.  switch  controls 
the  circuit  of  the  two  30-h.p.  motors  of  the 
condensing  plant:  one  of  the  500-amp. 
switches  is  for  the  line  to  the  timber  pre- 
serving plant,  and  the  other  is  for  the  fu- 
ture lighting  feeders. 

From  the  switchboard  five  lines  of  feeder 
cables  distribute  the  electrical  power.  The 
lighting  system,  to  be  installed  at  some  fu- 
ture time,  will  be  controlled  by  sei)arate 
feeders  leading  from  the  powder  bus  bars. 
The  only  exception  to  this  is  the  timbtM-  pre- 
serving plant,  which  has  its  lighting  .system, 
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fed  from  the  power  lines;  250-volt  enclosed 
arc  lamps  and  250-volt  incandescent  lamps 
burning  singly  are  to  be  used  throughout. 
Running  the  lighting  system  from  the 
power  bus  bars  will  not  result  in  flickering 
lamps  if  the  turbine  regulation  continues  in 
its  present  perfection,  for  lights  have  been 
tried  at  various  points  of  the  system  and  no 
flicker  was  noticeable. 

Following  is  a   table  covering  the  feeder 
system : 


^ 

_  .- 

_  = 

:  -ZcY. 

=  C3 

-  =-r  ^  a 

-K  S  C  0 

331 

350  ft. 

Hammer    and 

smith  shop 

135 

200   '• 

No.  000  B.  &  S . 

.  .Brass  foundry 

15 

300   " 

Kolling   mill 

20 

470    " 

500.000  cm. .  . 

.  .Iron  foundry 

50 

720   " 

Pattern  shop 

10 

1.140   " 

rianing:    mill 

175 

1.350   " 

I'aint  shop 

20 

1.600   '■ 

Xo.  2  B.  &.  S.. 

.  .Cranes  in  ma- 

chine shoo 

302  V. 

3.50  •' 

250,000    cm... 

.  .Truck,     wheel 

and  axle  shop 

35 

1,350   " 

Timber     pres. 

plant 

125 

3,200   " 

Double-braided  weatherproof  wire  is  used 
for  the  aerial  lines,  and  for  open  wiring 
in  the  buildings,  slow-burning,  double-braid- 
ed weatherproof  wire.  All  conduit  wiring 
is  done  with  double-braided  rubber-covereil 
■wire,  and  wjiere  run  in  tile  ducts^  paper- 
insulated  wire  covered  with  lead  is  em- 
ployed. All  conduit  work  is  installed  on  the 
single  tube  system  with  loricated  iron  con- 
duit. Porcelain  wall  bushings  are  used  at 
all  entrance  points,  and  the  wiring  is  all  in 
accordance  with  the  rules  and  requirements 
of  the  National  Board  of  Fire  Underwriters 
of  the  United  States.  Overhead  wires  are 
carried  on  iron  poles  at  a  height  of  20  to 
25  ft.  from  the  ground.  Poles  are  spaced 
about  80  ft.  apart  and  are  set  5  ft.  deep  in 
a  bed  of  cement  18  in.  in  diameter,  which  ex- 
tends above  the  ground  and  tapers  up  from 
the  circumference  toward  the  center  till  a 
tight  joint  is  made  with  the  pole  at  a  point 
about  8  in.  above  the  ground.  This  was  done 
to  prevent  the  rusting  away  of  the  pole  at 
the  ground  line.  Iron  brackets  and  No.  2 
Knox  glass  cable  insulators  carry  the  heavy 
cables.  All  sizes  above  No.  2  B.  &  S.  are  of 
stranded  wire.  Wurts  non-arching  lightning 
arresters  are  used  at  all  entrances  to  build- 
ings, and  a  thorough  ground  was  made  at  all 
points  where  needed  either  on  the  pipes  of 
the  water  system  or  with  heavy  ground 
plates  well  buried  in  coke. 

The  wiring  on  entering  the  buildings  is 
carried  to  a  fused  quick-break  knife  switch 
located  at  a  convenient  point,  and  from  this 
switch    the    branch    wiring   radiates    to    the 


various  motors.  The  machine  shop  is  typi- 
cal of  all  the  buildings  in  this  respect.  The 
mains  are  carried  to  the  entrance  board  and 
from  there  the  three-wire  branch  mains  are 
run  open  in  a  loop  around  the  shop,  being 
supported  by  the  lower  chord  of  the  roof 
trusses  of  the  side  bays.  Branches  to  the 
machines  are  carried  in  conduits  down  the 
columns  of  the  building  to  the  motor  panel 
boards.  Wires  are  then  run  in  conduit  to 
the  motor. 

Group  motors  are  all  run  at  constant 
speed  on  500  volts.  Individual  motors  are  in 
some  cases  run  on  either  250  or  500  volts. 
AJl  motors  for  machine  tools  are  Crocker- 
Wheeler,  open  frame,  shunt  or  compound 
wound  as  suited  to  each  case.  Starting 
boxes  and  compound  starting  and  regulating 
boxes  were  made  by  the  Cutler-Hammer 
Company,  and  the  circuit  breakers  which 
are  used  on  all  motors  above  15  h.p.  are  of 
the  Cutter  Company's  I-T-E  street  car  type. 
In  all  cases  the  motor-controlling  apparatus 
is  mounted  on  a  slate  panel  board.  The 
panel  boards  for  the  variable-speed  motors 
carry  an  auxiliary  interlocking  switch,  by 
means  of  which  the  voltage  impressed  on  the 
armature  may  be  changed  from  250  to  500, 
or  vice  versa.  A  non-inductive  resistance  is 
cut  into  the  motor  circuit  by  opening  the 
main  switch  so  that  the  motor  is  protected 
during  the  change  from  one  voltage  to  the 
other. 

(To  be  continued.) 


Permanent     Way     and     Structures    of     the 
San    Pedro,   Los  Angeles  &  Salt   Lake. 


The  San  Pedro,  Los  Angeles  &  Salt  Lake 
Railroad  is  expected  to  be  ready  for  opera- 
tion by  January  1st,  next.  Only  100  miles 
remain  to  be  laid  with  rails,  46  miles  of 
which  are  yet  to  be  graded.  The  contract 
for  the  grading  has  been  awarded  and  the 
rails  to  close  the  gap  are  on  hand,  so  that 
there  is  little  doubt  that  the  road  will  be 
finished  on  time.  Considerable  equipment 
has  been  ordered  and  should  be  in  readi- 
ness for  the  opening  of  the  completed  line. 

This  road,  which  will  be  777  miles  long, 
joins  Salt  Lake  and  Los  Angeles,  and  is 
of  special  interest  because  of  its  import- 
ance as  a  new  transcontinental  link.  When 
first  talked  of,  over  five  years  ago,  the  project 
was  ridiculed  as  being  not  at  all  practicable, 
and  the  obstacles  confronting  the  project- 
ors were  many.  Last  year,  however,  the 
Oregon  Short  Line  sold  to  the  San  Pedro  & 
Salt  Lake  the  trackage  rights  in  Utah  and 
Nevada,  which  were  needed  as  a  valuable 
part  of  the  new  road,  and  at  the  same 
lime  the  company  arranged  for  certain 
trackage  rights  in  California  with  the  South- 
ern Pacific  and  the  Santa  Fe.  With  mat- 
ters arranged  with  competitive  lines  on  this 
friendly  basis,  the  builders  were  in  a  posi- 
tion to  proceed  with  their  work. 

It  was  decided  at  the  outset  to  adopt 
high    standards    in    building   and    equipping 


Cut    Through     Stockton     Dyke     near     Stockton,     Utah. 


Station    at    Riverside,    California. 


Typical    Stretch   of  Track   Through    Southern   California. 
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the  line,  making  it  first  class  in  every  re- 
spect possible,  rather  than  to  leave  this  to 
a  subsequent  period  of  rebuilding.  The  ac- 
companying illustrations  from  photographs 
show  how  well  this  plan  was  carried  out  in 
the  construction.  The  sub-grade  is  18  ft.  on 
fills  and  20  ft.  in  cuts,  being  even  wider  in 
some  places  where  it  was  necessary.  The 
ties  are  standard  sawed  Oregon  fir,  laid 
throughout  with  heavy  tie  plates.  The  rails 
are  75-lb.  A.  S.  C.  B.  section,  and  the  wooden 
bridges  have  solid  floors  with  continuous 
ballast. 

There  is  a  great  deal  of  concrete  work 
along  the  line,  the  most  notable  example 
being  the  Santa  Ana  bridge  across  the  Santa 
Ana  River  in  California.  This  structure  is 
probably  the  largest  concrete  bridge  in  the 
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world,  it  contains  14,000  cu.  yds.  of  Port- 
land cement  concrete,  and  consists  of  eight 
main  arches  of  86  ft.  clear  span  and  two 
approach  arches  of  40  ft.  span.  The  height 
is  tiO  ft.  above  the  ground.  Many  of  the 
culverts  and  small  building  foundations  are 
concrete.  The  standard  water  tank  used 
along  the  line  is  steel  on  a  so'id  concrete 
foundation.  One  of  the  illustrations  shows 
the  one  at  Rowland,  Cal.,  which  has  a  capa- 
city of  72,000  gals. 

On  the  new  parts  of  the  line  there  are  a 
number  of  steel  bridges  on  masonry  abut- 
ments, the  one  shown  being  near  Los  An- 
geles. Later,  all  of  the  bridges  on  the  old 
line  in  Utah  are  to  be  rebuilt  and  this  part 
of  the  line  will  be  brought  up  to  standard. 
The  artistic  features  of  the  stations  in  Cali- 


24T 

fornia  will  not,  however,  be  duplicated  in 
the  desert  sections.  Wherever  possible, 
flowers  and  lawns  will  surround  the  stations 
and  all  along  the  right-of-way  the  perma- 
nent structures,  crossing  signs,  mile  po.sts. 
etc.,  will  be  of  a  standard  size  and  color. 
The  stations  in  California  are  of  the  Mis- 
sion style,  and  two  typical  ones  at  River- 
side and  Pomona  are  shown  in  the  illustra- 
tions. A  section  of  standard  track  in  Cali- 
fornia is  also  shown,  and  this  gives  a  good 
idea  of  the  ballast  and  string  stone  work. 

There  is  much  attractive  and  interesting 
scenery  along  the  route.  Leaving  Salt  Lake 
City  the  line  skirts  the  south  shore  of  Great 
Salt  Lake,  passing  through  Stockton  dyke, 
which  once  held  back  the  waters  of  the  lake, 
into  the  region  of  Stockton  and  Ophir  and 
thence  to  Tintic.  all  great  mining  camps. 
At  Lynn  Junction  the  new  line  joins  the 
old  line  acquired  from  the  Oregon  Short 
Ijine,  which  extended  to  Uvada.  on  the  State 
line,  where  new  track  begins  once  more.  The 
whole  line  through  the  State  of  Nevada  is 
new  construction.  Most  of  the  region  trav- 
ersed for  1.50  miles  is  a  waste,  although  rich 
in  mineral.  After  leaving  Nevada  the  road 
reaches  the  line  of  the  Santa  Fe  at  Daggett 
and  uses  its  track  to  Riverside.  San  Pedro, 
the  western  terminus  of  the  line,  is  on  the 
Pacific,  and  has  good  harbor  facilities. 


Foreign  Railroad  Notes. 


Santa    Ana   Viaduct   During    Construction. 


Last  Whitmonday  a  train  took  for  the 
first  time  a  party  of  excursionists,  mostly 
Germans,  from  the  Mediterranean  at  Haifa, 
past  Carmel,  over  the  Brook  Kishon.  by  Me 
giddo  and  the  foothills  of  the  mountains  of 
(Jalilee.  between  Mounts  Hermon  and  Gilboa 
to  the  Valley  of  the  Jordan,  800  ft.  below  sea 
level,  where,  under  the  basalt  arches  of  the 
new  bridge  over  the  river,  the  excursionists, 
scorched  by  the  burning  sun  on  the  plat- 
form cars,  were  (tell  it  not  in  Gath!)  re- 
freshed with  copious  draughts  of  Miinich 
beer  by  the  hospitable  German  engineer  who 
is  building  the  railroad. 


Santa    Ana    Viaduct. 


During  tha  Hungarian  railroad  strike  the 
employees  took  possession  of  the  railroad 
telearaph,  and  the  management  could  send 
no  messages  except  through  the  lines  open 
to  the  public  and  belonging  to  the  Post 
Office  Department.  To  avoid  the  re;urrenoe 
of  such  a  condition,  it  is  now  proposed  to 
turn  over  the  railroad  telegraphs  to  the  Post 
Ofllce  Department  permanently.  As  the  rail- 
road managemiCnt  needs  to  have  and  to  use 
employees  who  have  other  duties,  partly  in 
telegraphing,  this  would  seem  an  objection- 
able change.  In  a,  government  with  military 
habits  and  traditions  one  would  suppose  that 
the  most  obvious  remedy  would  be  to  pro- 
vide severe  penalties,  under  the  criminal 
law,  for  using  the  wires  except  in  strict  con- 
formity to  the  regulations. 


Standard   Water  Tank. 


Station  at  Pomona,  Cal. 


Bridge  near  Los  Angeles. 
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Disastrous   Wreck  at   Eden,   Colorado. 


On  the  evening  of  August  7  at  8:45  o'clock, 
near  Eden,  Colorado,  southbound  passenger 
train  No.  H,  of  the  Denver  &  Rio  Grande, 
broke  through  a  trestle  bridge  which  had 
been  weakened  by  a  flood,  and  the  engine, 
baggage  car  and  first  two  passenger  cars  fell 
intc  the  water;  and  the  cars  were  carried 
down  stream  by  the  powerful  current  that 
was  flowing.  Every  person  on  this  part  of 
the  train  went  down  with  the  wreck,  ami 
all  but  three  of  them  were  killed.  One  of 
those  who  escaped  was  Fireman  F.  Mayfield. 
Two  sleeping  cars  and  a  dining  car  (the  rear 
part  of  the  train)  remained  on  the  track. 
The  total  number  who  lost  their  lives  was 
estimated  on  Tuesday  at  100.  Seventy-four 
bodies  had  been  found  (three  unidentified) 
and  26  persons  were  missing.  Of  the  dead 
and  missing,  65  belonged  in  Pueblo,  and  four 
were  employees. 

Eden  is  36  miles  south  of  Colorado 
Springs,  111  miles  south  of  Denver,  and  eight 
miles  north  of  Pueblo.  The  scene  of  the 
wreck  is  the  crossing  of  Dry  creek,  an  ar- 
royo  which  is  usually  dry  and  rarely  flooded. 
The  trestle  bridge  spanning  it  was  about  100 
ft.  long  and  15  ft.  high.  The  flood  is  said 
to  have  been  the  result  of  a  "water  spout." 
Rain  had  been  falling  but  a  short  time  and 
no  report  had  been  received  at  the  despatch- 
er's  oflBce  of  damage  to  the  track  on  this 
or  any  other  part  of  the  road;  but  the  rain 
was  heavy  and  the  engineman  was  running 
slowly,  probably  about  15  or  20  miles  an 
hour.  The  fireman  was  standing  in  the 
gangway  between  the  engine  and  tender 
holding  a  torch  as  the  engine  entered  on  the 
bridge.  The  last  words  from  the  engineman 
were,  "Put  out  that  torch,"  shouted  to  the 
fireman  as  he  felt  the  cab  settle  when  the 
engine  had  nearly  crossed  the  bridge.  The 
fireman  was  thrown  out  of  the  engine  as  it 
fell  over  to  the  right,  and  managed  to  grasp 
a  piece  of  wreckage  from  the  bridge,  on 
which  he  floated  down  stream  to  a  curve  in 
the  bank,  where  he  succeeded  in  crawling 
ashore.  He  started  toward  Eden  to  give  the 
alarm  and  on  the  way  met  the  station  agent. 
The  reports  that  the  water  was  flowing  over 
the  track  when  the  train  ran  upon  the  bridge 
appear  to  be  erroneous;  but  the  flood  was 
a   furious  one,  as  is  evident  from  the  fact 


that  the  bodies  of  the  cars  floated  half  a  mile 
or  more  down  stream.  The  bodies  of  the 
persons  who  were  drowned  were  found  all 
along  down  stream  for  two  or  three  miles, 
and  some  even  further,  one  being  taken 
out  of  the  river  at  Pueblo,  eight  miles  away. 
Many  of  the  bodies  were  half  buried  in  sand. 
The  flood  lasted  but  a  short  time  and  it 
seems  likely  that  it  was  at  its  height  just 
at  the  time  that  the  passenger  train  reached 
the  bridge. 

The  track  was  washed  away  for  several 
hundred  feet  on  each  side  of  the  bridge. 
Train  No.  4,  northbound,  had  passed  over 
the  bridge  in  safety  about  45  minutes  before 
the  wreck.    The  train  was  in  charge  of  Con- 


ductor J.  H.  Smith  and  Engineman  Charles 
Hinman,  both  veteran  employees  of  marked 
trustworthiness;  and  a  traveling  engineer 
was  on  the  train,  probably  on  the  engine. 


Railroad  Shop  Tools. 

(Conlinued.) 


BORING     MILLS. 

The  66-in.  tire  boring  and  turning  mil!, 
shown  in  Fig.  1  is  made  by  the  Niles-Be- 
ment-Pond  Company,  New  York.  This  ma- 
chine is  designed  especially  for  turning 
steel  tires.  It  is  simpler  in  construction 
than  boring  mills  which  are  intended  for 
general  use.     When  fitted  with  a  fixed  cross 


Fig.  1 — The  Niles-Bement-Pond  66-in.  Tire   Mill. 


Fig.  2 — The  Sellers  84-in.  Turning  Mill. 


rail  this  machine  is  very  rigid,  so  that  a 
heavier  cut  can  be  taken  than  with  a  bor- 
ing mill  of  the  same  size  designed  for  gen- 
eral service.  This  makes  it  an  economical 
tool,  when  there  is  enough  tire  turning  to 
keep  the  machine  in  constant  use. 

The  machine  when  fitted  with  a  fixed 
cross-rail  will  take  work  68  in.  in  diameter, 
and  16  in.  high.  When  fitted  with  an  ad- 
justable cross-rail  the  machine  will  take 
work  30  in.  high.  The  face  plate  is  60  in. 
in  diameter  and  has  12  changes  of  speed. 
It  is  driven  by  a  cone  which  is  geared  to 
an  external  gear.  The  face  plate  has  a  wide 
bearing  on  the  bed,  and  is  mounted  on  a 
spindle  having  large  bearings  which  can  be 
adjusted  to  take  up  wear.  The  table  has  no 
opening  through  the  top.  A  trough  is  pro- 
vided around  its  edge  for  catching  the  lu- 
bricant used  on  the  tools.  The  tool  slides 
are  counterbalanced  and  have  a  traverse  of 
16  in.  They  have  large  flat  bearing  sur- 
faces which  bear  the  entire  length  of  the 
swivel.  The  tool  slides  are  fltted  with  tool 
holders  made  up  of  two  straps  and  four 
bolts.  The  cross-rail  has  a  large  flat  wear- 
ing surface,  deep  arches,  and  a  double 
walled  back.  When  an  adjustable  cross-rail 
is  used  it  is  elevated  by  power.  The  saddles 
are  fltted  with  taper  packings  and  are 
moved  by  steel  screws.  The  feed  of  each 
tool    is    independent  of   the    other   both    in 
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amount  and  direction.  The  feed  is  operated 
by  a  disc  driven  friction  wheel  and  can  be 
instantly  changed  from  O  in.  to  the  maxi- 
mum feed. 

The  84-in.  boring  and  turning  mill  shown 
in  Fig.  2  is  made  by  William  Sellers  &  Com- 
pany, Philadelphia,  Pa.,  and  was  especially 
designed  for  turning  locomotive  tires.  The 
table  is  84  in.  in  diameter  and  the  maximum 
clearance  under  the  cross  rail  is  39  in.  1  ne 
depth  of  the  cross-head  bar  is  30%  in.  The 
vertical  slides  have  a  26i/^  in.  adjustment 
and  are  furnished  with  detachable  tool  hold- 
ers. The  cross-head  is  raised  and  lowered 
by  power.  The  saddles  have  independent 
feed  and  can  be  operated  from  both  ends  of' 


Fig.  3 — The   Harrington   Vertical   Boring   Mill. 


pany,  Franklin,  Pa.  This  mill  is  known  as 
the  widened  pattern,  as  it  is  made  from  the 
60-in.  pattern,  excepting  the  bed,  which  is 
widened  sufficiently  to  give  the  required 
swing  between  housings.  This  machin*;  will 
swing  full  74  in.  and  is  451/2  in.  wider  un- 
der cross  rail.  The  table  is  58  in.  in  dia- 
meter and  is  geared  21  to  1  and  105  to  1, 
With  back  gears  in.  There  are  20  changes 
of  speed.  The  spindle  is  cast  iron,  having 
large  angular  babbitted  bearings  at  the  top 
and  straight  vertical  bearings  in  the  center. 
All  of  the  bearings  which  run  at  a  high 
speed  are  bushed  with  bronze.  The  heads  are 
independent  of  one  another  in  their  move- 
ments, and  can  be  set  any  angle  up  to  45  de- 
grees. The  tool  bars 
carried  in  the  heads 
have  a  movement  of  25 
in.  A  center  stop  deter- 
mines the  correct  posi- 
tion of  the  heads  when 
used  for  boring.  The 
cross-rail  Is  9  ft.  x  6  in. 
long  and  is  raised  and 
lowered  by  power.  The 
feeds  are  positive  gear 
driven  and  have  10 
changes  ranging  from 
V32  to  %  in.  horizontal- 
ly and  from  Va*  to  % 
in.  in  vertical  and  angu- 
lar directions.  The 
thread  cutting  arrange- 
ment is  fitted  to  the 
right-hand  side,  and  will 
cut  from  4  to  13  threads 
per  inch,  including  11  Vi 
per  in.  for  pipe  thread. 
The  machine  is  supplied 
with  a  five  step  cone  for 
a  3-in.  belt.  The  full 
range  of  speed  is  ob- 
tained by  changing  the 
countershaft  speed  be- 
tween each  successive 
step  of  cone  which  gives 
10  changes.  The  num- 
ber of  changes  in  speed 
is  doubled  by  throwing 
in  the  back  gears.  The 
floor  space  required  for 
this  machine  is  12  ft.  x 
7  ft.  10  in.  The  ex- 
treme height  of  the  ma- 


chine is  8  ft.  10  in.  The  cone  pulleys  are 
supported  on  both  sides  and  are  placed  be- 
tween the  housings.  The  net  weight  is  about 
21,000    lbs. 

(To  be  continued.) 


Alternating    Current    for    Heavy    Traction. 


A  contributor  to  the  New  York  Evening 
Post  of  Aug.  6  points  out  some  of  the  ad- 
vantages of  alternating  current  for  heavy 
traction.  The  writer  who  signs  himself  "An 
Old  Transportation  Man"  is  evidently  fa- 
miliar with  the  subject  so  that  the  rather 
liberal  extract  from  his  article  which  is 
given  beiow  will  no  doubt  interest  readers 
of  the  Hailroad  Oazette: 

Main  line  railroad  managements  have  dur- 
ing the  past  five  years  regarded  electricity 
as  a  means  of  transportation,  with  a  mix- 
ture of  admiration  and  suspicion.  They  have 
first  of  all  dealt  with  it  as  an  expensive  evil, 
but  necessary  to  provide  more  comfort  in 
tunnels  to  their  patrons.  Thus,  the  B.  &  O., 
to  improve  its  Washington  service  and  in 
competition  with  the  Pennsylvania,  made 
the  start.  The  New  York  Central,  warned 
by  serious  tunnel  accidents,  and  in  fear  of 
losing  its  suburban  travel  follows  suit,  and 
finally  the  Pennsylvania,  to  make  its  Hud- 
son River  tunnel  franchise  available,  could 
not  avoid  adopting  this  modern  motive 
power. 

While  the  last  two  improvements  for  ter- 
minal facilities  can  be  considered  a  step  in 
the  right  direction,  yet  their  effect  from  a 
financial  point  of  view  will  not  be  apparent 
for  many  years  to  come,  owing  to  the  ex- 
cessive capital  outlay  for  the  type  of  elec- 
trical apparatus  selected.  This  type  is  the 
direct  current  which  requires  expensive  sub- 
stations and  conductors  to  convey  the  large 
amount  of  current  needed  for  moving  the 
heavy  main  line  traffic. 

The  introduction  of  the  direct  current 
traction  for  this  heavy  traffic  not  only  in- 
creases by  about  40  per  cent,  the  capital 
outlay  over  that  required  for  the  equipment 
of  alternating  current  traction,  but  the  oper- 
ating expense  necessary  for  turning  the  high 
voltage  alternating  current,  as  generated  at 
the  central  station,  into  low  tension  direct 
current,  would  be  increased  over  10  per  cent. 
This  is  due  to  the  cost  of  power  for  chang- 


the  cross-head.  The  feed  mechanism  and 
the  driving-gear  are  provided  with  safety  de- 
vices to  prevent  breakage  by  overloading  the 
gearing.  The  cone  pulley  has  five  steps, 
and  there  are  two  changes  of  gearing,  with 
which  15  changes  of  speed  can  be  obtained. 
The  spur  gearing  for  the  table  is  all  cut 
from  the  solid.  The  pulleys  on  the  counter- 
shaft are  22  in.  in  diameter  with  a  5-in.  face, 
and  they  should  run  at  280  r.p.m. 

The  vertical  boring  mill.  Fig.  3,  is  made 
by  the  Edwin  Harrington,  Son  &  Company, 
Philadelphia,  Pa.  The  mill  is  made  in  two 
sizes,  29  in.  and  60  in.,  and  is  adapted  for 
boring  car  wheels,  pulleys,  and  general 
work.  The  spindles  are  crucible  steel.  They 
are  power  fed  and  are  equipped  with  auto- 
matic stop  and  quick  returns.  They  are 
also  counterbalanced  by  a  weight  and  chain. 
The  table  is  driven  by  a  cut  bevel  gear  and 
pinion,  the  gear  being  bolted  to  the  table. 
The  table  has  six-  T  slots  for  holding  the 
work.  There  is  an  opening  at  the  bottom 
of  the  mill  for  the  escape  of  chips.  The 
steps  of  the  driving  cone  have  a  414-in.  face. 
The  countershaft  has  two  22  in.  x  4y2-in.  pul- 
leys and  should  run  at  90  r.p.m.  The 
weight  of  the  39-in.  mill  is  4,000  lbs.  and 
the  weight  of  the  60-in.  mill  is  5,000  lbs. 

The  72-in.  boring  mill  shown  in  Fig.  4 
is  made  by  the  Colburn  Machine  Tool  Com- 


Fig.  4 — The  Colburn   72-in.   Boring   Mill. 
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lug  the  current  and  added  cost  of  supervis- 
lou  01  tlie  sub-stations  and  repairs. 

It  nas,  ttiererore,  oeen  ciear  lu  ine  miads 
ot  those  laminar  with  eiectnc  traction  tuat 
tne  uirect  cuireiit  system  now  in  use,  eituer 
wun  the  overuead  irouej-  or  tmrd  ran,  in 
moving  the  comparaiiveij'  light  units  at  ir..- 
queui  intervals  on  suriace,  suburban,  inter 
urDiiu,  ana  rapid  transit  Hues,  wouid  not  an- 
swer lor  tne  eieoirincation  oi  maiu-line 
raiiroaus;  where  heavy  uuiis  at  long  inter- 
vals nave  to  be  moved.  >»  hen,  however,  the 
direct  current  traction  has  been  decided  on 
for  the  equipping  oi  terminal  facilities  of 
main  unes,  covering  a  short  mileage,  the 
increased  capital  outiaj-  and  higher  operat- 
ing cost  were  not  considered  as  factors  in 
the  problem. 

in  liurope,  where  these  economic  questions 
receive  greater  attention,  the  designing  of 
an  alternating  current  traction  system  was 
started  nearly  eight  years  ago  by  one  of 
tne  most  competent  electric  construction 
firms.  Their  problem  was  not  to  create  an 
e.xtraordinary  high-speed  road,  which  eight 
mouths  ago  received  so  much  press  atten- 
tion, but  a  system  which  would  readily  adapt 
itself  to  the  existing  traffic  conditions  of 
any  main  line. 

This  system,  installable  at  lowest  cost,  re- 
sults in  a  great  saving  in  operating  expenses 
as  compared  with  the  cost  of  moving  the 
traffic  with  steam  locomotives. 

This  system,  after  having  been  carefully 
tried  on  a  specially  constructed  test  road, 
was  finally  placed  on  a  main  line  railroad' 
belonging  to  the  Italian  Government.  It  has 
now  been  in  daiiy  opei-ation  for  about  three 
years,  the  entire  equipment  and  plant  hav- 
ing been  officially  received  by  the  Italian 
Government  in  September,  1902. 

An  American  expert,  specially  versed  in 
electric  traction,  has  recently  secured  an  op- 
portunity to  make  a  most  careful  investiga- 
tion of  this  system  on  the  spot.  The  result 
of  this  investigation  proves  conclusively: 

(a.)  The  complete  development  of  an  ab- 
solutely practical  system  tor  the  moving 
of  all  heavy  traffic,  both  passenger  and 
freight,  on  main  line  roads. 

(b)  That  it  will  move  such  traffic  with 
a  high  degree  of  safety,  apd  with  far  more 
comfort  to  passengers  than  the  present 
steam  locomotives. 

(c)  That  the  cost  of  conducting  transpor- 
tation and  maintenance  of  equipment  as 
compared  with  the  present  cost  of  operating 
with  steam  locomotives  would  show  a  suf- 
ficient saving  to  allow  the  capital  outlay 
for  electrification  to  be  written  off  within 
a  reasonable  time,  and  still  leave  more  sur- 
plus than  at  present  so  that  the  distributable 
profit  could  be  increased. 

(dj  That  the  roads  adopting  electrification 
could  regain  a  pai-t  of  the  suburban  traffic 
now  carried  by  trolley  lines.  Such  increase, 
or  any  other  increase  of  traffic,  would  entail 
but  a  proportionately  slight  additional  cost 
in  conducting  transportation. 

(e)  That  the  installation  can  be  placed  on 
any  road  without  its  construction  interfer- 
ing with  the  traffic. 

Beyond  these  advantages  there  is  another 
important  one,  and  this  is  the  reduced  wear 
of  the  sub-struiture  owing  to  the  balanced 
rotating  motion  of  the  electric  motor  as  com- 
pared with  the  unbalanced  reciprocating  mo- 
tion of  the  steam  locomotive. 

The  above  statements  can  be  substantiated, 
and  the  only  reasons  to  explain  the  delay 
in  adopting  these  striking  advantages  on 
American  roads  might  be  the  prejudice  of 
Americans  to  follow  European  engineering, 
or  that  no  prior  opportunity   of  a   minute 


investigation  on  the  part  of  an  American 
engineer  of  recognized  standing  had  present- 
ed itself. 

Of  the  student  of  political  economy,  the 
question  might  be  asked  why  should  the 
principal  industries  of  the  country  battle 
with  semi-stagnation  when  through  a  saving 
in  the  cost  of  one  of  our  daily  principal  ex- 
penditures (cost  of  transportation)  the 
means  can  be  found  to  capitalize  a  great 
improvement  which  would  distribute  work 
to  them  all  for  many  years  to  come  and 
would,  furthermore,  enrich  the  country 
through  distribution  of  larger  profits  earned 
by  American  railroads. 


Pile    and    Timber    Trestle    Bridges    on    the 
Santa   Fe.* 


•The  railroad  referrfd  to  Is  the  Valtpllina.  in 
Italy,  whi'li  is  ci)u1i>I)pi1  with  the  (Jaiiz  s.vHtcm. 
Mr,  <;.  I.ivc.  114  l.lbprly  strpct.  New  York,  is  tlie 
Aiiii'i'icfln  nprt-sentalive  of  the  Oauz  Company. 


While  the  plans  of  pile  and  timber  trestles 
shown  here  differ  somewhat  from  the  pre- 
liminary plans  of  the  Association's  commit- 
tee on  wooden  bridges  and  trestles,  they  have 
been  based  on  several  years  of  investigation 
and  careful  study  of  the  problems  involved. 
It  is  a  difficult  matter  to  get  up  a  set  of 
plans  which  are  equally  adapted  to  the  local 
conditions  on  every  railroad,  and  these  are 
presented  merely  to  show  the  standard  prac- 
tice of  the  Santa  Pe  and  not  as  a  suggestion 
for  changes  in  the  preliminary  standard 
plans  of  the  committee.  In  making  up  the 
designs  here  shown  a  set  of  preliminary 
sketches  or  studies  was  first  made  up  and 
thoroughly  discussed,  after  which  came  the 
first  set  of  general  drawings.  When  these 
had  been  carefully  studied  by  the  Chief  En- 
gineer of  the  system,  they  were  sent  to  the 
chief  engineer  of  each  grand  division  with 
a  request  for  criticisms  and  suggestions  for 
improvement.  Three  of  the  best  bridge  and 
building  foremen  on  the  system  were  also 
called  in  and  asked  to  criticise  in  the  most 
severe  manner  possible,  every  part  and  de- 
tail shown  on  the  drawings.  After  all  of 
these  final  reports  had  been  received  and 
discussed,  the  present  set  of  plans  here 
shown  were  finished  up. 

The  reasons  for  adopting  the  various  de- 
tails shown  in  the  plans  may  be  briefly  sum- 
marized as.  follows: 

(a)  Guardrails. — The  timber  guardrails 
are  to  be  so  dapped  or  housed  over  the  ties 
that  the  upper  surface  of  the  traffic  rails 
and  the  guardrails  shall  be  in  the  same  hori- 
zontal plane. 

In  all  cases,  there  must  be  as  much  as 
1-in.  dap  in  order  to  guard  against  bunch- 
ing of  the  ties.  Dapping  guardrails  to  pre- 
vent bunching  of  the  ties  is  not  altogether 
successful,  no  matter  what  may  be  the  depth 
of  the  cut,  as  the  projecting  parts  split  off 
easily  under  derailments  and  in  weathering. 
This,  however,  has  been  the  universal  prac- 
tice and  the  writer  knows  of  no  econom- 
ical method  that  would  give  better  results. 
Usually  lap  splices  are  made,  but  they  are 
very  unsatisfactory  and  expensive.  A  butt 
splice  with  the  extra  bolt  required  will  cost 
less  than  the  half-and-half  lap  splice,  and 
will  give  better  service.  The  butt  splice  can 
also  be  made  by  any  ordinary  hatchet  car- 
penter, while  the  lap  splice  requires  a  skilled 
workman. 

(b)  Tics. — Ties  8  in.  in  depth  may  be  pre- 
ferred by  some,  but  it  was  considered  best  in 
the  present  plans  to  adhere  to  the  G-in.  depth 
previously  in  use  on  the  road.  One  derail- 
ment on  a  6-in.  soft-wood  tie  will  cut  it  so 
badly  where  the  wheel  flanges  roll  over  that 
it    must    be    removed.     An    8-in.    tie    would 


•ICxtracts  from  a  paper  by  A.  F.  Robinson,  HrHl(.'i' 
Engineer  of  the  Santa  Fc.  piiblislipd  in  linllclln 
No.  ^3,  of  the  American  Hailwuy  F.ngineeilng  and 
Maintenance  of  Way  Association  as  an  exhibit  to 
the  report  of  the  Committee  on  Wooden  Bridges 
and  Trestles. 


Vi 


'-  i^m. 


■m 


M. 


'Ill         ~TI 


ll 


i^r 


-an 


w^ 


S 


it 


3 


August  12,  1904. 


THE     RAILROAD     GAZETTE. 


1245 


stand  a  more  severe  derailment  without 
brealting  or  several  derailments  where  the 
wheel  flanges  only  cut  into  the  top  of  the 
tie.  On  the  Santa  Fe  we  have  not  been  able 
to  obtain  acceptable  oak  or  hardwood  ties 
for  some  years  past  at  a  cost  that  would 
warrant  their  use.  At  most  times  good  hard- 
wood ties  cannot  be  obtained  quickly,  no 
matter  what  the  cost  may  be.  As  to  length, 
many  engineers  prefer  a  12-ft.  tie,  while 
others  think  8  ft.  is  sufficient.  The  length 
of  tie  shown  on  accompanying  plans  has 
been  standard  on  the  Santa  Pe  for  many 
years.  It  has  given  good  results  in  service 
and  it  was  not  deemed  best  to  make  any 
variation. 

(c)    8trin(/ers. — Stringers    7    x    16    in.    in 
cross-section    have    been    almost    universally 


16  in.  in  depth.  Some  engineers  may 
consider  an  extreme  fiber  stress  of  from 
1,400  to  1,800  lbs.  per  sq.  in.  as  ex- 
cessive under  regular  fast  traffic,  and 
2,000  to  2,100  lbs.  as  altogether  too 
much  to  allow.  On  the  Santa  Fe  our  string- 
ers have  been  standing  for  many  years  under 
loading  that  causes  fiber  stresses  of  1,600 
to  1,800  lbs.  per  sq.  in.  On  our  branch  lines, 
where  engines  are  light  and  the  number  of 
trains  per  day  comparatively  small,  our 
stringers  last  little,  if  any,  longer  than  on 
main  lines.  In  the  above  unit  stresses,  im- 
pact effects  are  not  considered.  A  stringer 
may  be  considered  as  a  machine  which  is 
capable  of  doing  a  certain  amount  of  work, 
By  the  use  of  heavy  loading  and  the  accom- 
panying high  fiber  stress,  we  obtain  the  max- 


gines  reach  the  weight  shown  by  the  speci- 
fications above  mentioned,  if  the  percentage 
of  broken  stringers  should  be  increased  ma- 
terially, we  would  have  to  increase  the  num- 
ber of  pieces  used  or  increase  their  size. 

For  bearing  of  the  stringers  on  the  cats 
the  nominal  area  is  42  sq.  in.  per  stringer, 
although  actually  it  will  be,  in  service,  about 
381 -J  sq.  in.,  which  gives  a  maximum  load 
of  .330  lbs.  per  sq.  in.  on  the  caps.  So  long 
as  the  bearing  or  crushing  load  on  timbers 
such  as  are  used  in  all  ordinary  pile  and 
timber  trestle  bridges  is  not  more  than  500 
lbs.  per  sq.  in.,  there  should  be  no  trouble. 

(d)  Bents. — In  the  bents,  there  are  three 
fairly  well  defined  stresses  that  nlust  be 
provided  for.  First:  The  traasverse  or 
lateral  swinging  of  the  engines,  causing  the 


Plan  "A 


PLAN  "B" 


PLAN    C 


Cross-Sections  of  Standard  Solid  Floor  Trestles,  Atchison,  Topeka  &  Santa  Fe. 


r,-;.v.s-   Srrliini.  I.ul,flH»,l,ni. 

Standard   Bulkhead  and   Underpass,  Atchison,  Topeka  &  Santa   Fe. 


used  for  so  many  years  that  they  have  be- 
come a  regular  mill  size.  Under  these  con- 
ditions they  cost  no  more  per  M.  feet  B.  M. 
than  any  other  regular  sizes.  For  the  plans 
under  discussion  it  was  thought  best  to  ad- 
here to  the  regular  size  of  stick  already  in 
use  and  to  increase  the  number  of  pieces 
under  each  rail  if  necessary.  Long  leaf  yel- 
low and  white  pine  sticks  more  than  16  in. 
in  depth  are  expensive  and  hard  to  get;  Ore- 
gon or  Douglas  fir  will  also  be  equally  hard 
to  obtain  within  a  very  few  years.  Stringer 
timber  8  x  18  in.  costs  $2.00  per  M.,  and  S 
X  20  in.  $4.00  per  M.  ft.  B.  M.  more  than 
7  X  16  in.  Again,  as  the  size  of  the  stick 
increases  the  quality  of  the  timber  decieases, 
and  from  year  to  year  we  have  found  it 
more  and  more  difficult  to  obtain  the  high 
grade  of  material  desired  even   for  timbers 


imum  amount  of  work  the  stringer  is  capa- 
ble' of  performing  before  it  has  lost  very 
much  from  decay.  I  have  never  known  the 
three  or  more  pieces  that  make  up  a  stringer 
or  chord  supporting  one  rail  to  break  at 
the  same  time.  In  fact,  I  have  no  record 
of  more  than  one  piece  breaking  at  any  one 
time  under  traffic.  It  may  therefore  be  as- 
sumed that  so  long  as  the  percentage  of 
broken  stringers  is  small,  we  are  reasonably 
secure,  no  matter  whether  the  stringers  are 
six  years  old  or  12,  and  whether  the  fiber 
stress  is  1,200  or  2,000  lbs.  per  sq.  in.  While 
the  "Heavy  Grade  Loading"  of  our  specifica- 
tions for  metal  bridges  shows  extreme  fiber 
stresses  of  2,070  ll)s.  per  sq.  in.  in  stringers. 
it  sliouid  be  noted  that  1.800  lbs.  per  .sq.  in. 
is  the  highest  stress  shown  by  any  engine 
or   car  now   in   service.     Whenever   our  en- 


bents  to  vibrate  or  wave  from  side  to  side. 
Second:  The  longitudinal  movement  caused 
by  the  tractive  force  of  the  engines.  Third: 
The  direct  effects  of  vertical  loading.  The 
tendency  would  be  for  the  first  effect  above 
noted  to  increase  the  unit  stresses  in  string- 
ers and  bents. 

In  pile  bents  of  moderate  heights,  as  ordi- 
narily built,  no  special  provision  is  made 
for  this  twisting  from  the  transverse  and 
longitudinal  forces.  Where  the  bents  are 
high  the  horizontal  and  vertical  longitudi 
nal  bracing,  as  usually  designed,  is  so  loose 
that  small  movements  in  the  bents  will  al 
ways  occur,  and  under  heavy  or  fast  traf 
fie  these  movements  will  always  increase 
Under  our  standard  loading  the  piles  will 
carry  33,000  lbs.  each  in  four-pile  bents,  and 
22.000  lbs.  each  in  six-pile  bents.    For  heavy 
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grade  loading  the  piles  will  carry  48,300  to 
32,200  lbs.  each  in  four-pile  and  six-pile 
bents,  respectively.  In  both  cases  the  string- 
ers and  caps  have  been  considered  to  dis- 
tribute uniformly  the  vertical  loading  be- 
tween the  piles  in  any  bent,  which  in  actua! 
practice  is  doubtful.  In  timber  bridges  as 
usually  designed  the  vertical  loading  is  sel- 
dom, if  ever,  uniformly  distributed  over  all 
piles  making  up  the  bent.  For  average  con- 
ditions, piles  carrying  loads  of  from  1.5  to 
25  tons  each  will  probably  not  give  irregular 
settlement  under  traffic. 

In  the  plans  under  discussion  the  piles  are 
so  spaced  that  they  can  be  driven  (in  re- 
building) without  disturbing  the  stringers 
and  also  that  the  effects  of  loading  will  be 
uniformly    distributed.      As   a    result   there 


Elevation   of  High  Trestles. 

should  be  but  little,  if  any,  settlement  in 
the  piles,  and  no  irregular  settlement.  It 
should  be  remembered  that  settlement  of 
piles  under  traffic,  and  especially  irregular 
settlement  of  the  individual  piles  in  any 
bent,  is  one  of  the  most  fruitful  sources  of 
high  maintenance  charges. 

All  caps  and  stringers  have  their  upper 
surfaces  completely  covered  with  galvanized 
iron.  This  is  mainly  to  guard  against  fireis 
but  is  also  a  protection  from  weather  ef- 
fects. In  order  to  accomplish  these  objects, 
it  is  necessary  that  there  be  no  open  holes 
left  in  the  iron  where  moisture  could  col- 
lect and  start  decay  or  coals  start  a  fire. 
Our  plans  have  no  uncovered  holes  in  the 
galvanized  iron  except  where  upper  horizon- 
tal longitudinal  struts  are  fastened  to  caps 
and  for  the  passage  of  tie  to  stringer  bolts. 
The  latter  are  drained  and  covered  by  both 
the  tie  and  the  cast  washers,  while  the  for- 
mer is  covered  by  the  struts.  The  deck  an- 
chor bolts  are  secured  to  the  bents  by  eye- 
bolts  passing  horizontally  through  the  caps. 
Chuck  blocks  on  top  and  sides  of  caps  or 
spiked  to  the  under  side  of  the  stringers 
have  been  unsatisfactory  in  the  past  and 
hurry  decay.  If  the  eye-bolt  plan  does 
not  work  satisfactorily  we  will  have  to  adopt 
some  other  one  which  will. 

(e)  Bracing. — Sash  and  sway  bracing  is 
made  up  of  3  x  10-in.  material  fastened  to 
the  posts  and  piles  by  %-in.  bolts.  All  other 
bracing  is  of  6  x  10-in.  pieces  arranged,  as 


far  as  possible,  to  act  in  compression.  All 
their  connections  with  bents  a:e  forked  or 
crotched,  and  the  boat  spikes  or  drift  bolts 
are  merely  to  keep  the  pieces  from  jarring 
sideways  out  of  proper  position  to  act  to 
best  advantage. 

(t)  BoJts  and  Washers. — The  bolts  used 
are  all  %  in.  in  diameter  and  the  boat  spikes 
of  regular  stock  sizes.  Drift  bolts  have  chis- 
eled points  and  end  upset  only  enough  to 
permit  drawing  with  claw  bar.  The  cast 
washers  are  4  in.  in  diameter,  and  so  de- 
signed as  to  reduce  their  weight  to  the  least 
possible  limit  consistent  with  proper 
strength.  The  importance  of  this  item  wil! 
be  realized  when  it  is  remembered  that  the 
ordinary  O.  G.  washers  previously  in  use  on 
the  road  weighed  from  2%  to  3  lbs.  each, 
while  those  now  in  use  weigh  IV^  lbs.  each, 
and  that  during  the  past  few  years  an  aver- 
age of  about  10,000  washers  per  month  have 
been  used  on  the  system.  When  the  bolts 
have  a  stress  of  20,000  lbs.  per  sq.  in.  net, 
the  pressure  of  the  washers  against  the  tim- 
ber will  be  about  500  lbs.  per  sq.  in. 

(g)  Material  Bill. — No  set  of  plans  can  be 
considered  as  complete  without  a  fuU  bill 
of  material.  This  is  especially  the  case 
where  the  plans  are  to  be  used  over  such 
a  large  territory  and  where  the  climatic  and 
su;)ply  conditions  are  so  varied  as  on  the 
Santa  Fe. 

Conclusion. — While     timber     bridges     are 


tures,  the  designer  should  not  make  any 
more  radical  departures  from  the  plans  pre- 
viously in  use  than  are  absolutely  neces- 
sary. Structures  made  on  the  old  plans  will 
have  to  be  maintained  for  from  one  to  ten 
years  after  the  adoption  of  the  new  ones. 
Any  changes  in  the  sizes  of  material  will 
be  liable  to  cause  confusion  in  the  field,  and 
will  also  necessitate  the  Store  Department 
keeping  on  hand  a  supply  of  material  to 
agree  with  both  the  old  and  the  new  plans. 
The  bents  and  bracing  for  branch  line 
structures  are  lighter  than  those  for  main 
line  traffic.  On  many  of  our  branch  lines 
where  the  light  engines  are  used,  it  will  not 
be  necessary  for  the  heavy  stringer  chord 
to  be  used  for  some  years  to  come.     When- 
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properly  considered  as  temporary  structui'es. 
they  will  undoubtedly  be  used  by  the  raii- 
loads  of  this  country  for  many  years  to 
come.  It  is  therefore  important  that  they 
be  designed  with  due  reference  to  first  cost, 
probable  life  and  average  annual  cost  of 
maintenance.  The  writer  knows  of  only  one 
or  two  railroads  in  the  country  where  what 
may  bo  styled  as  the  old  time  br?dgo  car- 
penters are  still  letained,  men  of  this  grade 
requiring  from  one-third  to  one-half  more 
wages  than  are  usually  paid  to  bridge  car- 
penters on  most  lines.  In  designing  our 
bridges,  we  have  had  in  mind  at  all  times 
tixe  grade  of  labor  obtainable  or  that  it 
seemed  to  be  the  policy  of  the  company  to 
keep  in  their  service.  The  system  of  hori- 
zontal and  longitudinal  vertical  bracing  has 
been  so  designed  as  to  provide  as  far  as  pos- 
sible against  all  of  the  small  or  minor  move- 
ments of  the  structures.  Very  few  main- 
tenance engineers  appreciate  at  their  full 
value  the  eUezt  of  these  minute  movements 
in  their  structures.  The  writer's  attempt  has 
been  to  obtain  at  moderate  cost  structures 
that  would  be  as  nearly  rigid  in  every  par- 
ticular as  it  was.  possible  to  make  them. 
It  is  his  belief  that  the  small  or  minute 
movements  of  structures  under  traffic  are 
the  cause  of  the  major  portion  of  main- 
tenance expenses,  as  these  movements  will 
be  allowed  to  pass  unnoticed  from  month 
to  month  until  t^ey  have  become  so  marked 
that  the  structure  is  declared  unsafe,  thus 
causing  extensive  repairs,  which  could  easily 
have  been  avoided  had  proper  provision  be?n 
made  originally  to  i)revent  these  minuta 
movements.  Another  item  of  considerable 
importance  is  that  the  number  of  different 
sizes  of  material  required  should  be  kept  to 
the  lowest  possible  limit.  In  the  present 
plans,  there  are  eight  sizes  of  sawed  timber. 
Only  one  size  of  bolts  and  washers  is  used, 
and  in  other  particulars  care  has  been  taken 
to  keep  the  details  as  nearly  regular  as  pos- 
sible. 

In  getting  up  new  plans  for  timber  struc- 
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ever  traffic  requires,  the  extra  line  of  string- 
ers can  be  put  in  without  disturbing  the 
deck  and  at  a  very  moderate  cost. 

The  plans  for  creosoted  ballasted  deck 
trestle  are  shown  with  the  other  work  in 
order  to  present  the  whole  scheme  together. 


T^e   New   Fraser   River   Bridge. 


The  bridge  across  the  Fraser  River  at  New 
Westminster,  British  Columbia,  which  was 
described  in  the  Railroad  Gazette,  Aug.  29, 
1902,  was  opened  for  traffic  with  appropriate 
ceremonies  on  July  23.  It  was  built  by  the 
Provincial  Government  and  cost  about  $1,- 
000,000.  New  Westminster  is  situated  on  the 
north  bank  of  the  Fraser  river,  about  15 
miles  from  its  mouth.  The  Vancouver  line 
of  the  Great  Northern  runs  along  the  south 
bank  and  across  the  river  farther  up,  and  a 
branch  of  the  Canadian  Pacific  from  West- 
minster .lunction  on  the  main  line  runs 
along  the  river's  edge  into  the  town.  The 
new  bridge,  which  is  a  double-deck  struc- 
ture, carries  vehicles  and  foot  passengers  on 
the  upi>er  deck  and  has  one  track  for  steam 
and  electric  cars  on  the  lower  deck  connect- 
ing the  two  lines  of  railroad  on  both  sides 
of  the  river  and  giving  the  Great  Northern 
an  entrance  over  the  Canadian  Pacific  tracks 
into  the  heart  of  the  town. 

The  Fraser  river  at  this  point  is  2,100  ft. 
wide  at  a  mean  stage  of  water,  and  the  tidal 
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difference  is  about  14  feet  between  high  and 
low  water.  The  new  bridge  is  a  steel  struc- 
ture supported  on  masonry  piers,  and  con- 
sists of  one  through  truss  fixed  span  of  22.5 
ft.,  one  through  truss  fixed  span  of  380  ft.. 
one  through  truss  swing  span  of  380  ft.,  and 
five  through  truss  spans  of  159  ft.  each.  Thp 
five  short  spans  carry  the  carriage  roadway 
on  the  top  laterals,  the  trusses  being  made 
only  deep  enough  to  give  16  ft.  headroom, 
for  the  railroad  tracks  on  the  lower  deck. 
In  the  other  three  spans  th'^  loadway  deck 
is  16  ft.  below  the  top  laterals,  supported  on 
floorbeams  connected  to  the  posts  of  the 
trusses.  Beginning  at  the  first  pier  from  the 
north  shore  the  railroad  track  branches  out 
into  a  Y,  with  12  deg.  30  min.  curves,  to  con- 
nect with  the  tracks  of  the  Canadian  Pacific 
which  run  along  the  river's  edge,  and  the 
inshore  span  is  widened  out  to  135  ft.  6  in.  at 
the  shore  end  to  give  the  necessary  spread 
for  the  curves  of  the  Y.  The  railroad  ap- 
proaches at  this  end  consist  of  one  deck 
plate-girder  skew  span  of  90  ft.,  two  through 
plate-girder  skew  spans  of  53  ft.  6  in.  each, 
and  one  deck  plate-girder  skew  span  of  41 
ft.  for  the  east  approach,  and  one  deck  plate- 
girder  skew  span  of  71  ft.  6  in.,  one  through 
plate-girder  skew  span  of  43  ft.,  one  through 
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When  the  demand  was  made  for  a  car 
wheel  capable  of  withstanding  an  increase 
of  from  40  to  60  per  cent,  of  the  load  cal- 
culated for  it  to  bear,  the  thought  did  not 
simultaneously  occur  that  existing  standard 
designs  were  inadequate.  The  familiar  600- 
Ib.  chilled  iron  wheel  had  for  years  given 
the  best  of  service  as  regards  safety  and 
economy  of  operation,  and  a  departure  from 
the  regulation  design  of  tread,  flange,  brack- 
ets and  plates  appeared  radical  and  unneces- 
sary. Thus  when  the  30-ton  capacity  car 
grew  into  one  of  40,  and  then  into  one  of  50 
tons,  the  natural  and  guiding  Impulse  was 
to  simply  add  50  or  100  lbs.  to  the  weight 
of  the  cast-iron  car  wheel,  pains  being  taken 
at  the  same  time  to  systematically  distrib- 
ute this  additional  weight  to  such  parts  as 
would  seem  the  best  and  the  easiest  of  adapt- 
ation for  the  increase. 

In  some  cases  the  thickness  through  the 
tread  was  increased,  but  almost  without  ex- 
ception the  alterations  adopted  were  in  the 
thickness  of  the  plates,  in  the  dimensions  of 
Ihe  hub  and  in  the  number  of  the  brackets. 
Within  a  short  time  trouble  began  to  occur 
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plate-girder  skew  span  of  38  ft.,  and  one 
deck  plate-girder  skew  span  of  32  ft.  for  the 
west  approach.  The  wagon  approach  on  the 
north  side  is  from  a  high  earth  embankment 
over  short  plate-girder  spans  supported  on 
steel  bents  to  the  main  spans  of  the  bridge. 
On  the  south  side  a  wooden  trestle  carries 
the  roadway,  steam  and  electric  tracks  down 
to  their  respective  connections.  The  total 
length  of  the  steel  work  in  the  bridge  is 
2,400  ft.,  of  the  railroad  approaches  7,715  ft., 
of  the  roadway  approaches  1,870  ft.,  and  of 
the  bridge  and  all  approaches  11,985  ft. 
About  4,000  tons  of  steel  in  all  was  required. 

In  the  substructure  there  are  11  piers, 
12  pedestals  and  three  abutments.  Piers  1 
to  5  were  sunk  to  bed  rock  by  open  dredging, 
and  piers  6  to  11  are  concrete  and  masonry 
shafts  resting  on  timber  cribs  filled  with 
concrete  and  piles.  The  deepest  pier  was 
sunk  141  ft.  below  high  water  and  penetrates 
the  river  bed  69  ft.  The  draw  span  pivot 
pier  has  a  penetration  of  90  ft.  into  the 
river  bed. 

The  bridge  was  designed  and  built'  under 
the  supervision  of  Messrs.  Waddell  &  Hed- 
rick,  Kansas  City,  Mo.  Armstrong.  Morris 
&  Balfour,  Vancouver,  B.  C,  were  the  con- 
tractors for  the  substructure  and  ap- 
proaches, and  the  Dominion  Bridge  Co. 
(Ltd.),  Montreal,  was  the  contractor  for  the 
superstructure  and  erection.  Work  was 
started  in  August,  1902,  and  was  finished 
just  previous  to  the  opening. 


abundantly.  Particularly  on  mountain  roads, 
where  either  thenumber  of  grades  compelled 
frequent  action  of  the  brakes  or  where  there 
were  many  curves,  wheels  began  to  show 
signs  of  weakness  under  the  heavy  loads. 
Flanges  began  to  break  off  and  wheels  burst, 
and  in  both  cases  the  occurrences  were  gen- 
erally accompanied  with  much  damage.  This 
result,  which  was  perhaps  invited,  has  been 
the  subject  of  much  agitation,  not  only 
among  railroad  men  -in  general,  but  also 
among  wheel  makers,  and  the  resultant  co- 
operation has  been  productive  of  many  new 
designs  and  improvements  which,  if  adopt- 
ed, should  eliminate  much  of  the  trouble. 

It  is  assumed  that,  by  reason  of  an  active 
and  well  maintained  inspection  of  wheels 
previous  to  their  being  put  into  service, 
which  compels  the  rejection  outright  of  such 
lots  of  wheels  as  fail  to  stand  the  required 
tests,  that  only  those  entirely  free  from 
defects  are  allowed  to  be  used.  Moreover, 
it  is  assumed  that  a  vigorous  inspection  of 
wheels  under  cars  precludes  the  possibility 
of  further  use  of  defective  wheels  according 
to  the  Master  Car  Builders'  rules. 

Two  expressions  are  usually  employed  to 
describe  the  breaking  of  wheels  in  service, 
viz.,  "flanges  breaking"  and  "wheels  burst- 
ing." The  first  class  of  failures  has  its  ori- 
gin in  the  fracture  of  a  small  piece  of  the 
flange,  which  break  sometimes  occurs  a  long 
distance  from  the  scene  of  the  final  disaster. 
Then,  as  the  "wheel  continues  to  revolve,  the 


weakened  flange  often  creates  a  hammer 
blow  on  the  rail  with  the  continuing  effect 
that  with  each  revolution  the  break  is  in- 
creased until  finally  the  entire  wheel  is  more 
or  less  demolished.  The  reason  for  this  class 
of  failures,  that  is,  what  causes  a  piece  of 
the  flange  to  first  break  off,  has  been  various- 
ly explained;  but  where  no  inherent  defecr 
is  apparent  the  theory  is  that  a  combination 
of  the  heating  effects  produced  by  the  grind- 
ing action  of  the  flange  on  the  rail  and  by 
the  action  of  the  brakes  causes  an  uneven 
or  unequal  expansion  and  contraction  of  the 
metal,  which  ultimately  causes  cracks  run- 
ning longitudinally  around  the  wheel  in  the 
throat  and  which  so  weaken  the  metal  that 
failure  results. 

To  this  class  of  failures  is  closely  allie(> 
the  other,  that  of  wheels  bursting;  but  the 
cause  of  the  latter  is  not  supposed  to  origi- 
nate in  a  weakening  of  the  flange.  The  ac- 
tion of  the  brakes  in  continually  heating  the 
tread  of  the  wheel  and  the  subsequent  cool- 
ing that  ensues  is  regarded  more  than  the 
flange  action  on  the  rail  as  the  primary 
cause  of  a  crack  running  from  the  throat 
across  the  tread.  A  weakening  effect  thus 
spreads  through  the  tread  and  finally  into 
the  plates,  so  that  the  wheel  is  generally 
broken  clear  through,  as  in  the  thermal  test. 
The  production  of  heat  that  comes  from 
either  the  grinding  action  of  the  flange  on 
the  rail  head  or  the  continual  application 
of  the  brakes,  or  both,  is  regarded  as  the 
real  source  of  the  trouble.  This  heating 
effect  is  generally  indicated  afterward  by  a 
deep  bluish  color  given  to  the  metal  in  the 
broken  wheel.  As  insignificant  as  it  may 
be  considered,  it  constitutes  a  never-ceasing 
menace.  Some  idea  of  the  degree  of  heat 
produced  can  be  gathered  from  an  attempt 
to  hold  the  hand  on  the  flange  of  a  trolley 
car  wheel  after  it  has  rounded  several  curves, 
and,  while  this  heating  is  small  in  compar- 
ison to  that  produced  by  a  heavy  car  de- 
scending a  grade  on  a  curve,  the  effect  is 
Eufflciently  startling  to  convey  an  impression 
of  its  intensity. 

Highly  interesting  experiments  with 
wheels  subjected  to  a  process  slightly  differ- 
ing from  the  regular  thermal  test  have 
shown  that  the  action  of  heat  around  the 
periphery  of  a  cold  wheel  may  produce  a 
crack  in  the  chilled  iron  which,  by  not  ex- 
tending to  the  surface,  is  consequently  in- 
visible to  the  most  careful  surface  inspec- 
tion, but  which  by  its  very  existence  ma- 
terially weakens  the  value  of  metal  in  the 
throat.  It  is  a  fact  that  of  the  two  classes 
of  failures,  those  of  broken  flanges  have 
been  in  the  majority  with  the  use  of  heavy 
cars,  so  that  it  is  a  reasonable  supposition 
that  this  is  the  part  which  requires  the  most 
attention.  To  effect  a  correction  in  this  vital 
part  of  the  wheel  is  an  extremely  difficult 
problem;  for,  with  the  numberless  frogs  and 
switches  of  almost  universal  dimensions,  the 
prime  requisite,  which  seemed  to  be  to  in- 
crease the  thickness  through  the  flange  from 
the  throat,  was  obviously  impossible. 

Although  it  was  at  first  conceded  that  an 
increase  in  weight  of  a  car  wheel  of  16  per 
cent,  was  insufficient  to  withstand  an  in- 
crease in  its  loaded  rating  of  60  per  cent., 
the  makers  were  able,  in  a  measure,  to  meet 
this  objection  by  asserting  that,  if  properly 
paid  for  their  efforts,  they  could  produce  a 
wheel  of  such  quality  of  iron  that  its  effec- 
tiveness at  a  comparatively  small  increase 
in  weight  would  b°  thoroughly  satisfactory.  - 
Whether  doubt  of  their  ability  to  do  this  or 
unwillingness  to  pay  the  price  demanded, 
can  be  taken  for  the  reason,  it  is  known  that 
generally  their  offer  was  not  accepted.  At 
the  same  time  the  merits  of  steel-tired  wheels 
were  discussed,  and  although  their  large  fac- 
tor of  safety  as  shown  on  passenger  equip- 
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ment  was  an  argument  for  their  further 
use,  their  great  cost  necessarily  rejected 
them  for  freight  use.  As  a  matter  of  in- 
terest. It  has  been  shown  that  even  under 
passenger  equipment  the  use  of  steel-tired 
wheels  falls  to  show  primary  advantages. 
Perhaps  their  adoption  for  Pullman  cars 
has  been  their  best  recommendation,  for  the 
comparative  figures  of  various  companies 
show  no  decrease  in  cost  of  maintenance  over 
cast-iron  wheels,  and,  as  has  been  stated, 
the  first  cost  is  much  greater.  In  other  re- 
spects records  show  that  a  small  guarantee 
is  offered  by  the  use  of  steel-tired  wheels,  and 
it  is  quite  apparent  that  any  favor  for  their 
use  has  been  founded  on  tlie  fact  of  their 
being  steel   instead  of  iron. 

Improvements  in  designs  of  cast-iron 
wheels  have  been  almost  entirely  along  such 
lines  that  the  price  has  not  been  increased 
beyond  that  required  by  the  slight  addition 
of  weight.  In  almost  every  case  the  funda- 
mental idea  has  been  to  strengthen  the  flange 
and  in  this  direction  four  primarily  different 
styles  have  been  devised.  The  first  to  make 
its  appearance  consisted  of  simply  a  proje''- 
tion  on  the  inside  rim  of  the  wheel  back  of 
the  flange.  This  projection  was  so  shaped 
that  the  thickness  of  the  rim  back  of  the 
flange  was  increased,  the  projecting  form 
being  rounded  off  to  meet  the  rim  again  at 
a  point  back  of  the  throat.  Undoubtedly  a 
step  in  the  right  direction,  the  effect  of  this 
addition   was  not  spontaneously  proven,  for 


More  radical  than  either  of  these  designs 
has  been  that  of  a  proposed  single-plate 
wheel,  and  another  which  has  a  projecting 
ring  of  rib-like  section  placed  on  the  inside 
rim  in  such  a  position  that,  while  it  comes 
directly  over  any  guard  rail  or  switch  poiuc 
it  easily  clears,  'ihis  latter  wheel  is  sup- 
posed to  strengthen  by  reinforcing,  and  as 
the  idea  seems  to  possess  no  detrimental 
features  the  design  may  come  into  more  gen- 
eral use.  The  former  wheel  is  made  with 
a  single  plate  extending  with  a  reverse  curve 
from  the  outside  of  the  hub  to  the  inside  of 
the  flange.  Ribs,  alternately  placed  on  the 
outside  and  the  inside,  connect  the  plate  with 
the  rim  and  the  hub,  and  besides  the  feature 
of  strength  which  is  claimed  for  the  flange 
thus  connected,  the  wheel  should  offer  none 
of  the  defects  sometimes  found  in  those 
double-plate  wheels  made  with  cores. 

While  these  forms  of  wheels  have  been 
designed  with  a  view  to  reinforce  the  weak- 
est part  and  thus  to  eliminate  troubles  which 
have  occurred,  their  use  to  the  present  time 
has  been  limited  to  such  an  extent  that  any 
accurate  data  as  to  their  success  as  a  whole 
is  impossible  to  obtain,  and  the  adoption 
of  any  one  form  is  a  matter  largely  of  per- 
sonal favor.  While  these  forms  do  somewhat 
increase  the  actual  weight  of  the  wheels  be- 
yond that  which  are  customarily  used  for  tf-e 
various  capacities  of  cars,  still  this  increase 
is  hot  enough  to  make  it  a  very  important 
item  of  expense,  and  the  benefits  to  be  de- 


steel.  This  wheel  has  its  single  plate  formed 
like  a  folding  fan;  that  is,  the  folds  or  cor- 
rugations radiate  from  the  hub,  and  give 
an  appearance  of  much  strength  to  the  wheel. 
Wheels  produced  in  this  way  are  extremely 
hard,  as  proved  when  submitted  to  the  drop 
test,  and  that  this  hardening  does  not  in- 
dicate brittleness  is  shown  by  the  manner 
with  which  they  have  withstood  the  ther- 
mal tests. 

Within  the  last  year  experiments  have 
finally  succeeded  in  producing  a  wheel  made 
of  steel,  by  combined  pressing  and  rolling. 
In  this,  the  steel  ingot  is  first  pressed  into 
shape  and  then  successively  rolled  to  give 
it  the  required  finish. 

With  these  different  forms  available,  wheel 
makers  and  users  are  struggling  for  results, 
and  how  their  efforts  are  best  succeeding 
must  be  left  for  time  to  tell.  The  great  ques- 
tion is  whether  or  not  experience  will  dem- 
onstrate that  the  cast-iron  wheel  must  give 
way  to  steel,  and  the  matter  of  expense  will 
have  relatively  slight  influence  on  the  de- 
cision, if  other  requirements  demand  the 
change. 

Engineering    Office    Weather    Records. 


The  accompanying  cut  illustrates  a  form 
of  weather  record  which  is  prepared  with 
little  trouble  and  which  has  been  found  most 
satisfactory,  as  being  easily  referred  to,  and 


A   Graphic   Weather   Record   for   Engineering   Offices. 


the  difficulties  which  attended  making  such  a 
casting  with  the  necessary  chill,  led  to  some 
apprehension. 

A  change  more  generously  adopted  has 
been  to  increase  the  radius  in  the  throat 
of  the  wheel  and  at  the  same  time  maintain 
the  other  characteristic  dimensions.  This 
radius,  long  ago  set  by  the  Master  Car  Builfl- 
ers  at  five-eighths  of  an  inch,  has  been  in- 
creased to  as  much  as  fifteen-sixteenths  in 
the  wheels  of  such  weight  as  selected  for  the 
heaviest  cars.  By  this  alteration,  the  depth 
of  chill  can  easily  be  kept  at  the  desired 
amount,  and  the  wheel  thus  made  is  exactly 
according  to  the  best-known  standard  de- 
signs, excepting  that  the  metal  through  the 
throat  has  been  increased  about  one-eighth 
of  an  inch.  The  fact  that  the  greater  radiiM 
increases  the  tendency  for  the  wheel  to 
mount  the  rails  has  not  been  considered 
hazardous,  for  the  change  in  the  curve  of  the 
throat  outline  is  so  slight  that  the  design  is 
believed  to  be  still  well  within  the  limits 
of  safety. 


rived  are  believed  to  be  so  great  as  to  justify 
their  careful  consideration. 

Efforts  to  increase  the  efficiency  of  wheels 
have  also  been  made  with  the  use  of  cast 
steel  in  place  of  iron.  Several  years  ago 
there  was  put  on  the  market  a  single-plate 
wheel  made  from  a  steel  casting,  which  had 
the  regular  form  and  shape  of  standard 
wheels,  l>ut  was  deficient  in  not  having  a 
smooth  and  entirely  circular  tread.  This 
rough  casting  was  heated  and  revolved  with 
rollers  pressing  on  the  tread  and  flange,  so 
that  when  finally  finished  the  effect  was  a 
tread  and  fiango  as  neat  and  accurately 
formed  as  is  generally  found  with  cast-iron 
wheels.  These  wheels  are  reported  to  have 
given  first  class  results,  but  their  cost, 
though  not  quite  equal  to  that  of  the  usual 
rolled  steel  tired  wheel,  has  been  so  great 
as  lo  not  permit  of  their  extended  use. 

Another  form  has  been  made  which  has  for 
its  fundamental  principle  the  extreme  hard- 
ening of  the  metal  composing  the  flange  and 
tread  by  the  addition  of  manganese  to  the 


giving  at  a  glance  the  condition  for  each 
day.  While  it  is  not  supposed  that  offices 
are  as  a  rule  equipped  with  instruments  tor 
recording  the  various  phases  of  the  weather, 
it  is  customary  for  one  or  more  of  the  daily 
papers  to  publish  a  tabulated  weather  re- 
port, which  is  always  available  in  the  neigh- 
borhood of  large  cities.  These  newspaper 
reports  may  be  augmented  by  the  daily 
weather  bulletin  issued  by  the  United  States 
Government,  which  is  always  aecessible. 
When  the  work  is  at  tide  water,  the  tide  rec- 
ord may  be  supplied  from  the  nearest,  self- 
recording  tide  gage,  as  the  records  are  usu- 
ally available  at  the  office  of  the  depart- 
ment of  docks,  or  the  tide  may  be  plotted 
from  observations  by  the  inspector. 

The  scale  adopted  for  the  record  is  such 
that  extreme  refinemert  in  plotting  is  not 
warranted,  it  being  sufficient  to  plot  the  max- 
imum and  minimum  values  at  the  time  of 
occurrence  each  day.  The  record  is  plotted 
on  thin  profile  paper,  from  which  blue  prints 
may  be  taken. 


August  19,  1904. 


THE     RAILROAD     GAZETTE. 


249 


THE  NEW   YORK    CENTRAL 
SERVICE. 


ELECTRIC 


The  purchase  by  the  New  York  Central  of 
a  controlling  interest  in  th'?  Syracuse  Rapid 
Transit  and  the  Utica  &  Mohawk  Valley  elec- 
tric lines  was  discussed  in  the  Railroad  Ga- 
zette, July  22.  Announcement  has  now  been 
made  more  fully  in  regard  to  the  steps  which 
have  been  taken  to  make  the  trolley  lines 
across  New  York  State,  which  have  been 
such  formidable  competitors  of  the  steam 
road,  allies  and  feeders  to  the  main  line. 

Apart  from  the  short  haul  competition 
around  Utica,  which  was  taken  care  of  by 
the  Utica  &  Mohawk  Valley  purchase,  the 
most  threatening  competitive  territory  was 
that  lying  between  Syracuse  and  Rochester, 
anu  especially  the  strip  of  country  south  of 
the  main  line  served  bj--  the  old  Auburn  road 
of  the  New  York  Central.  The  immediate 
plans  of  the  steam  road  provide  for  the  elec- 
trification of  the  West  Shore  between  Utica 
and  Syracuse  and  of  the  Auburn  road  be- 
tween Syracuse  and  Rochester.  When  this 
is  accomplished  one  of  the  two  great  advan- 
tages possessed  by  electric  roads  in  their 
competition  with  steam  road.s  for  short  haul 
traffic  will  have  been  provided  for.  This  is 
the  economy  of  being  cMe  to  run  a  frequent 
service  in  small  units.  The  other  great  ad- 
vantage of  the  interurban  companies — that 
of  being  able  to  collect  their  traffic  in  the 
city  streets,  thus  affording  a  service  far  more 
convenient  to  short  distance  travelers  than 
that  provided  from  a  city  terminal — will  be 
gained  when  the  full  plans  are  carried  out, 
■  by  running  the  cars  singly  through  the 
streets  much  after  the  present  fashion  and 
then  assembling  them  in  multiple  unit  trains 
for  the  between-towns  part  of  the  trip.  Al- 
though this  system,  involving  the  use  of  the 
old  steam  line  between  cities,  precludes  the 
use  of  the  main  streets  of  the  intermediate 
towns  as  a  transportation  route,  it  is  not  ex- 
pected to  make  much  difference  in  this  spe- 
cific locality,  since  the  Auburn  road  runs  di- 
rectly through  the  small  places  along  the 
way  instead  of  a  mile  or  so  away  from  them, 
as  has  often  been  the  case  in  territory  where 
the  electric  roads  have  been  able  to  exert  the 
most  successful  competition.  The  Auburn 
road  will  be  rebuilt  for  the  traffic,  and  it  is 
thought  that  this  plan  will  combine  in  a 
highly  advantageous  manner  the  terminal 
convenience  and  small  unit  economy  of  the 
electric  roads  with  the  high  speed  possible 
on  a  solidly  built  line  running  on  private 
right  of  way.  Short-haul  traffic  from  Little 
Falls  all  the  way  to  Rochester  will  be  taken 
care  of  in  this  way  by  the  present  plan. 
Afterwards  it  seems  wholly  likely  that  the 
idea  thus  placed  in  experimentation  will  be 
extended  to  provide  an  electric  service  right 
across  New  York  State. 

This  principle  of  running  interurban  cars 
singly  through  city  streets  and  then  assem- 
bling them  into  multiple  unit  trains  worked 
on  private  right  of  way  between  short-haul 
terminals  is  such  an  admirable  solution  of 
the  electric  competition  problem  and  one 
which  can  be  so  readily  put  into  operation. 


that  it  must  be  a  matter  of  surprise  to  all 
who  have  studied  the  problem  that  it  should 
have  been  developed  so  late.  The  competi- 
tive points  in  the  country  where  some  plan 
similar  to  this  can  be  put  in  operation  are 
legion.  All  through  Massachusetts,  Connec- 
ticut, Ohio,  Indiana  and  Michigan,  to  cite 
only  the  most  striking  instances,  conditions 
exist  similar  to  the  one  now  being  met  by 
the  New  York  Central.  Whether  or  not  the 
New  Haven  road,  by  its  recent  purchase  of 
trolley  control,  intends  to  carry  out  a  similar 
plan  must  be  a  matter  of  conjecture,  but  it 
would  seem  highly  advantageous  for  that 
road  to  pick  up  shorl-haul  traffic  in  the 
streets  of  such  cities  as  New  Haven,  Bridge- 
port and  Hartford  in  its  interurban  cars  and 
then  assemble  them  in  multiple  unit  trains 
and  maintain  a  fast  local  service  to  points 
where  the  electric  competition  had  been 
severe. 

In  one  of  the  series  of  articles  which  have 
been  printed  in  the  Railroad  Oazctte  during 
the  last  two  or  three  years  discussing  elec- 
tric competition,  it  will  be  recollected  that 
a  manager  of  interurban  reads  was  quoted 
as  saying  that  there  should  be  three  distinct 
kinds  of  railroad  service:  that  for  through 
traffic;  a  purely  local  short-haul  service  at 
moderate  speed,  such  as  is  now  conductc;d  by 
interurban  lines,  and  a  service  midway  be- 
tween the  two  designed  to  combine  conveni- 
ence, rapid  transit  and  economy  in  hauling 
passengers  for  distances  of  forty  or  fifty 
miles.  By  control  of  the  interurban  lines  in 
New  York  State  the  New  York  Central  pro- 
vides for  the  local  short-haul  and  feeder 
traffic.  By  electrification  of  branch  lines  to 
be  worked  as  noted  above — by  interurban 
cars  assembled  in  multiple  unit — the  inter- 
mediary service  is  also  provided,  for  the  first 
time,  leaving  the  main  lines  to  perform  their 
own  function  of  through  traffic,  for  which 
they  are  best  adapted  and  equipped. 

The  possibilities  of  the  extension  cf  this 
development  seem  almost  boundless,  both 
from  the  standpoint  of  the  traveler,  who  will 
be  furnished  real  rapid  transit  on  short  jour- 
neys, and  from  the  standpoint  of  the  operat- 
ing companies,  who  have  only  to  look  at 
the  tremendous  new  business  created  by  the 
electric  roads  to  realize  the  profit  which 
goes  along  with  a  convenient  and  popular 
service.  The  intermediary  electrified  branch 
line  service  presents  many  new  problems  in 
electrical  traction,  for  it  is  in  its  essentia!.? 
quite  a  radically  new  proposition,  but  It  is 
reasonable  to  expect  that  in  the  present  stace 
of  the  art  of  electric  transportation  these 
problems  will  not  long  remain  unsolved.  It 
is  fair  to  say  that  the  lesson  just  taught  by 
the  New  York  Central  and  New  Haven  roads 
in  gathering  in  their  phort-haul  competitors 
to  form  a  systematic  and  centralized  trans- 
portation system  where  before  was  a  scattered 
and  half-met  competition,  is  the  most  import- 
ant event  in  the  history  of  short-haul  trans- 
portation since  first  the  local  city  and  village 
trolley  lines  began  to  join  hands  with  one  an- 
other and  to  create  the  word  "interurban"  in 
its  present  significance. 


DEVELOPING  MICHIGAN  FRUIT  TRAFFIC 


An  account  is  given  in  another  column  of 
an  interesting  decision  by  the  Interstate 
Commerce  Commission  holding  that  the 
charges  for  icing  the  refrigerator  cars  which 
are    used    in    shipping    fruit    from    Western 


Michigan  are  exoibitant,  the  evidence  show- 
ing that  since  the  two  roads — the  Pere  Mar- 
quette and  the  Michigan  Central — have  made 
exclusive  contracts  with  the  Armour  car 
lines  the  charges  for  refrigeration  have  been 
increased  from  50  to  150  per  cent.  On  the 
face  of  this  report  the  case  against  the  rail- 
roads would  seem  to  be  almost  conclusive; 
but  a  perusal  of  the  full  text  of  the  opinion 
shows  that  there  may  be  something  to  say  on 
the  other  side.  But  whether  there  is  or  is 
not,  the  full  report,  prepared  by  Commis- 
sioner Prouty,  who  is  always  lucid  and  for- 
cible, makes  very  interesting  reading.  It 
shows  the  present  condition  of  the  fruit 
shipping  business  in  Western  Michigan  in 
nearly  all  of  its  details.  The  industry  is 
quite  new,  however,  and  it  looks  as  though 
the  lower  rates  of  two  or  three  years  ago, 
with  which  the  present  high  rates  are  com- 
pared, had  been  made  by  the  railroads  ex- 
perimentally with  a  view  to  development  of 
the  traffic.  And,  indeed,  the  Commission 
evidently  recognizes  this  aspect  of  the  case, 
for  it  refrains  from  making  any  specific 
recommendation;  it  says  that  the  railroads 
and  the  refrigerator  company  can  adjust 
the  irregularities  much  better  than  can  the 
Commission,  and  therefore  the  matter  is  left 
open  until  October  1.  If,  by  that  time,  no 
readjustment  has  been  made,  the  Commis- 
sion will  take  further  action.  It  began  the 
present  investigation  on  its  own  motion. 

The  statement  of  facts  shows  that  peaches, 
pears,  plums  and  berries  of  all  kinds  grow 
in  great  abundance  between  Lake  Michigan 
and  the  Grand  Rapids  &  Indiana  Railroad. 
Fruit  growing  has  largely  increased  during 
the  last  15  years,  and  during  the  last  three 
or  four  years  the  railroads  have  stimulated 
it  by  furnishing  refrigerator  cars  for  ship- 
ments to  distant  cities.  In  1903  the  Pere 
Marquette  shipped  6,000  cars  and  the  Mich- 
igan Central  600.  Of  the  6,000  cars,  1,700 
were  iced;  and  of  the  600  about  three- 
fourths.  Shipments  are  made  to  Boston, 
Duluth,  Dubuque,  and  other  distant  places, 
and  a  car  is  usually  gone  four  weeks.  The 
traffic  manager  of  the  Pere  Marquette  says 
that  he  needs  2,500  refrigerator  cars  at  the 
beginning  of  the  season,  which  lasts  only 
three  months  and  which  is  active  only  about 
six  weeks;  but  Mr.  Prouty  thinks  that  1,000 
would  be  enough.  Until  1902  the  Pere 
Marquette  got  its  refrigerators  from  its 
neighbors,  but  this  was  not  satistactory.  as 
shippers  frequently  desire  to  change  desti- 
nations, and  railroad  companies  will  not 
allow  their  cars  to  be  diverted.  The  Pere 
Marquette  made  a  contract  with  Armour  at 
the  beginning  of  the  season  of  1902,  the  car 
company  furnishing  the  ice  and  taking  the 
responsibility  of  icing  through  to  destina- 
tion. The  railroad  company  pays  7ii  mills 
a  mile  for  the  cars  and  agrees  not  to  use 
other  refrigerators  for  foreign  shipments, 
while  the  car  company  has  the  privilege  of 
charging  the  shipper  for  its  services.  The 
Michigan  Central  has  a  similar  contract. 
The  Armour  lines  (a  consolidation  of  the 
Fruit  Growers'  Express,  the  Kansas  City 
Fruit  Express,  and  the  Armour  Refrigerator 
Lines)  owns  6,000  refrigerators  devoted  to 
the  fruit  traffic:  and  the  Continental  Fruit 
Express,  an  allied  concern,  owns  1,500.  The 
Continental  Fruit  Express  is  another  affili- 
ated company,  and  there  are  no  others  of 
consequence    in    the    country;    so   that   the 
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Michigan  roads  could  not  get  a  fair  supply 
of  refrigerator  cars  from  any  other  source 
and  could  not  satisfy  the  needs  of  their  ship- 
pers in  any  other  way  than  they  do  unless 
they  were  to  ha\e  refrigerators  made  for 
themselves.  Up  to  about  four  years  a.go  the 
railroads  furnished  the  ice  free;  in  1901  and 
1902  they  charged  for  it  at  cost,  and  con- 
necting roads  had  to  look  after  reicing. 
Now  the  car  company  does  this,  having  ice 
houses  and  agents  at  suitable  points,  and 
charges,  for  example,  $55  a  car  to  Boston, 
where  the  railroads,  v/hen  they  charged  cost, 
collected  only  $20.  To  Dubuque,  Iowa,  the 
freight  is  $110;  ice.  formerly  $7.50  to  $15, 
is  now  $37.50. 

Before  the  contract  was  made  the '  prin- 
cipal trouble  was  lack  of  a  reliable  supply  of 
cars,  though  at  Grand  Rapids,  where  com- 
petition was  active,  cars  were  always  in  good 
supply.  A  number  of  shippers  testified  that 
they  were  satisfied  with  the  present  ar- 
rangement. The  cost  is  increased  but  the 
service  is  much  better.  These  witnesses 
were  brought  to  the  hearings  without  ex- 
pense to  themselves,  but  "there  is  no  reason 
to  doubt  their  honesty."  One  reason  for  the 
increased  charge  is  that  the  cars  now  used 
carry  four  to  five  tons  of  ice,  about  60  per 
cent,  more  than  those  formerly  used.  Ice 
costs  $2.50  a  ton  and  the  quantity  used  ap- 
pears to  be  not  over  10  tons  to  the  car,  even 
on  long  journeys.  Comparing  this  with  the 
charges  made,  the  Commission  concludes 
that  the  Armour  Company  collects  very 
much  too  large  a  sum  for  superintendence. 
One  shipper,  Moseley,  of  Grand  Rapids,  own- 
ing 30  refrigerator  cars  for  his  own  use,  fur- 
nishes his  own  ice.  receives  7V-j  mills  for  his 
cars,  and  pays  the  railroad  for  reicing  on 
the  road  at  actual  cost.  The  cost  per  car 
for  refrigerating  is  invariably  much  less 
than  in  Armour  cars,  usually  about  one-half 
the  Armour  charges. 

In  view  of  all  these  facts,  the  Commis- 
sion, as  before  stated,  holds  that  the  charges 
for  refrigerating  service  in  Armour  cars 
ought  to  be  reduced.  As  a  preliminary  to 
this,  and  by  way  of  additional  justification 
of  its  action  in  taking  up  the  question,  the 
Commission  holds  that  the  furnishing  of 
refrigerated  cars  is  a  public  duty.  The  opin- 
ion says: 

We  think  that  it  is  the  dut.v  of  the  respondent 
railroad  companies  to  furnish  refrigerator  <'ars 
for  the  transportation  of  this  fruit.  While  it  is 
possible  that  these  rarriers  might  at  tlie  outset 
have  legally  declined  to  provide  this  special  kind 
'>f  equipment,  they  ought  not  to  he  permitted  to 
do  so  at  this  time.  F"or  years  they  have  volunta- 
rily made  such  provision,  and  this  industry  Ims 
grown  up  upon  the  strength  of  thai  arrangement. 
Such  cars  are  generally  furnished  in  all  parts  of 
the  country  when  required  for  this  species  of  traf- 
fic. While  a  refrigerator  car  costs  somewhat 
more  than  an  ordinary  box  or  flat  car.  the  -jddi- 
tional  expense  is  not  great.  Kailroads  at  this 
day  mieht  as  well  decline  to  provide  stock  cars 
for  the  transportation  of  live  stock  as  refrigera- 
tor cars  for  the  carriage  of  perishable  commodi- 
ties. But  this  duty  does  not  spring  from  the  Act 
to  reflate  commerce,  nor  has  this  Commission 
any  jurisdiction  of  that  matlei-.  It  arises  out  of 
the  common-law  liability  of  the  defendant  railroad 
companies  as  common  ciirrlers.  and  redress  for 
failure  to   fulfil   It    must    be  sought    in   the   courts. 

The  defendant  railroads  may  provide  sucli  curs 
either  by  purchase  on  their  f>wn  account  or  by 
lease  from  other  roads,  and  if  the  latter  plan  Is 
adopted  they  may  undoubtedly  enter  into  e.fclu- 
sive  contracts  like  that  Ipefore  us.  This  has 
been  settled  by  the  Supreme  Court  of  the  I'nifed 
States.  Whether  the  carrier  Is  legally  compella- 
ble to  furnish  Ice  for  the  refrigeration  of  sucit 
cars  Is  more  doubtful.  In  our  opinion  it  should 
be.  While  the  shipper  might  attend  to  the  in- 
itial icing,  he  could  not.  without  great  difficiiJiy. 
provide  for  reicing  en  route.  If  the  railroads 
were  to   Insist  that  it  should   be  done   l>y  the  ship- 


per in  each  instance,  it  would  result  in  throwing 
the  transportation  of  perishable  commodilies  into 
the  hands  of  s\  tew  large  shippers,  who  could  af- 
ford to  provide  the  necessary  icing  facilities. 
Tiiat  tlie  carriers  can.  without  great  inconvenience, 
furnisli  ice  Is  evidenced  by  the  fact  that  for  a 
long  time  they  have  and  in  many  cases  still  do  so. 
These  lines  provide  ice  for  the  shipment  from  Mich- 
igan points  of  dairy  products  and  all  other  com- 
modities excejit  fruits. 

So  much  for  the  Commission's  view  of  the 
duty  of  the  railroad  to  the  public.  As  to 
the  abstract  justice  of  a  law  compelling  a 
railroad  to  furnish  refrigerators,  where  there 
is  a  considerable  volume  of  perishable 
freight,  there  cannot  be  much  difference  of 
opinion,  and  probably  the  courts  would  quite 
readily  sustain  any  law  which  a  fair-minded 
legislature  might  pass.  Former  luxuries  are 
now  necessities,  and  the  courts  are  ready  to 
do  their  share  toward  keeping  our  civiliza- 
tion up  to  date.  The  practical  application 
of  such  a  statute  is,  however,  another  mat- 
ter. With  the  fluctuating  character  of  such 
a  traffic  as  that  in  fruit,  the  shortness  of 
the  season  and  other  risks,  a  railroad  may 
well  find  many  difficulties  in  deciding  how 
much  money  it  can  reasonably  expend  for 
stimulation  and  development,  or  even  for 
minimum  accommodations;  and  where  a 
railroad  company  deems  it  profitable  to  neg- 
lect the  traffic  it  will  be  difficult  for  the  State 
to  force  or  coerce  it  into  doing  otherwise. 
Difficult,  we  mean,  because  the  reasons  that 
actuate  the  railroad  officer  will  also  have 
their  effect  on  the  ofl5cer  of  the  State;  he 
will  find  it  hard  to  decide  what  is  equitable. 

The  immediate  question  with  the  railroads 
in  the  Michigan  case  would  seem  to  be,  not 
their  duty  to  the  State,  but  their  duty  to 
themselves.  They  gave  this  fruit  traffic  a 
good  start  by  furnishing  ice  at  cost.  Hav- 
ing after  a  time  decided,  apparently,  that 
they  were  giving  the  fruit  man  too  much 
for  his  money,  they  increased  the  charges; 
but  in  so  doing  they  took  in  a  partner — the 
refrigerator  car  company — which  may  have 
been  so  greedy  as  to  check  the  growth  of  the 
traffic,  or  even  have  caused  it  to  decline. 
An  increase  of  33  per  cent.,  or  even  a  much 
smaller  increase,  in  the  selling  price  of  a 
basket  of  peaches  at  Boston  or  Dubuque 
would,  we  should  think,  have  a  pronounced 
effect  on  the  total  quantity  sold,  and  there- 
fore on  the  traffic  of  the  railroads.  Com- 
missioner Prouty  may  have  to  study  the 
traffic  for  a  number  of  years  before  he  can 
decide  whether  the  time  of  the  icing-boss  at 
Buffalo,  or  Karner,  or  some  small  division 
terminus,  is  worth  ten  dollars  a  car,  or  one 
dollar  for  ten  cars,  or  some  figure  between 
these  two;  but  the  traffic  manager  of  the 
railroad  ought  to  be  able  to  decide  quite 
readily  whether  a  reduction  in  the  cost  of 
delivering  fruit  at  any  given  point  would 
increase  the  movement  to  that  point. 


directly,  Mr.  Newcomb  reviews  the  situation 
as  an  economist,  and  devotes  his  argument 
to  the  fundamental  principle,  often  over- 
looked, that  the  cost  of  any  commodity,  in 
the  broad  sense  of  the  word,  or  of  any  service 
rendered,  is  entirely  a  relative  thing,  and 
that  an  arbitrary  sum  in  dollars  and  cents 
is  quite  meaningless  unless  its  purchasing 
power  be  taken  into  account.  No  one  would 
deny,  for  example,  that  the  great  difference 
in  industrial  wages  here  and  in  Germany  is 
due  in  large  part  to  the  difference  in  the  cost 
of  living  in  the  two  countries,  yet  Mr. 
Prouty  neglects  to  apply  this  same  principle 
in  his  assertion  that  recent  increases  in  rail- 
road rates  are  a  mere  arbitrary  measure, 
carrying  with  them  an  increased  purchasing 
power  that  enriches  me  transportation  com- 
panies at  the  expense  of  their  customers. 
Money  is  only  useful  for  what  it  will  buy, 
and  Mr.  Newcomb  clearly  shows  that  the 
railroads  are  able  to  buy  less,  instead  of 
more,  with  the  recompense  received  for  a 
unit  of  service  rendered,  than  they  were  five, 
ten,  or  twenty  years  ago.  Railroad  rates, 
therefore,  when  viewed  from  their  purchas- 
ing power,  or  "control  over  commodities," 
as  the  author  expresses  it,  have  been  growing 
steadily  less,  rather  than  greater. 


The  paper  published  in  Ounton's  Maga- 
zine by  Mr.  H.  T.  Newcomb,  part  of  which  is 
reprinted  elsewhere  in  this  issue,  was  in- 
tended by  the  author  as  a  reply  to  a  recent 
magazine  article  published  by  Mr.  Prouty,  of 
the  Interstate  Commerce  Commission,  in 
which  it  was  alleged  that  the  railroads  were 
imposing  a  constantly  increasing  burden 
upon  the  public  at  large  by  increases  in  their 
rates.  Mr.  Prouty  is  well  known  as  an  advo- 
cate of  enlarged  powers  for  the  Commission, 
and  his  maxim  that  "the  only  way  to  regu- 
late rales  is  to  regulate  them"  has  been  wide- 
ly quoted.    Without  refuting  this  proposition 


July  Accidents. 


The  condensed  record  of  the  principal  train 
accidents  which  occurred  in  the  United 
States  in  the  month  of  July,  printed  in  an- 
other column,  contains  accounts  of  17  col- 
lisions and  37  derailments.  Those  which 
were  most  serious,  or  which  are  of  special 
interest  by  reason  of  their  causes  or  at- 
tending circumstances,  occurred  as  follows: 

Date.                                                              Killed,  Inj'd. 

1.  Laquin.    Pa 

2.  Tonv,   Wis 3  16 

Z.   Litchfield.   Ill 24  45 

•">.   Frankford.    Pa 2  1 

5.  Cameron,     Colo 3  60 

.5.   Oakford,  III 1  15 

6.  Woodbine.    Iowa    1  '^ 

10.  MIdvale.    N.    J 16  69 

13.  Glenwood.  Ill 18  25 

16.  Shippen.  Pa 2  3 

23.  Atglen,  Pa 0  0 

The  three  most  notable  cases  in  this  list 
have  been  noticed  in  former  issues.  In  a 
disaster  like  that  at  Litchfield  a  measure 
of  relief  is  felt  when  it  is  discovered  that 
the  misplacement  of  the  switch  is  not  charge- 
able to  the  negligence  of  an  employee;  but 
this  feeling  would  be  far  more  comfortable, 
and  less  qualified  by  regrets,  if  switches  on 
American  railroads  were  more  generally  con- 
nected with  cabins  and  protected  by  distant 
signals  or  electrical  indicators,  or  both.  We 
assume  that  in  this  case  the  switch  was  so 
situated  that  the  engin'eman  had  only  a  few 
seconds'  view  of  it  before  he  was  upon  it. 
This-  being  so,  the  safety  of  fast  trains  de- 
pends in  a  measure  on  the  incessant  vigi- 
lance of  the  engineman;  inattention  on  his 
part  for  a  second  or  two  may  make  the  dif- 
ference between  life  and  death  for  a  pas- 
senger or  a  trainman.  Such  a  requirement 
is  an  unreasonable  burden  to  put  upon  the 
engineman,  day  after  day  and  year  after 
year.  It  is  true  that  interlocking  and  dis- 
tant signals,  and  even  a  continuous  track 
circuit,  may  not  always  thwart  a  train- 
wrecker;  but  it  is  also  true  that  a  good  share 
of  the  persons  who  attempt  to  wreck  trains 
do  seem  to  be  half  hearted.  Many  of  them 
are  half  witted  or  worse.  They  do  not  pur- 
sue their  object  with  vigor,  intelligence  and 
persistency,  and  it  seems  quite  likely  that 
systematic  and  thorough  repressive  meas- 
ures would  be  effective  in  some  cases  where 
our  present  loose  protective  measures  are  not 
effective.     The  equipment  of  a  railroad  with 
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interlocking  and  block  signals  not  only 
makes  it  more  difficult  for  a  miscreant  to 
accomplish  the  breaking  or  physical  disturb- 
ance necessary  to  carry  out  his  purpose,  but 
also  aids  in  keeping  the  line  clear  of  law- 
less persons  by  the  increased  number  of  pa- 
trolmen employed.  The  presence  of  signal- 
men, repairmen  and  inspectors  tends  to  im- 
prove the  morale  of  the  roadway  force  as  a 
whole. 

The  Midvale  collision  occurred  under  the 
telegraph  block  system.  The  question 
whether  the  system  was  being  worked  at  its 
best — that  is,  whether  the  signalman  who 
was  at  fault  was  a  man  of  the  right  tempera- 
ment, working  under  favorable  conditions 
and  with  all  apparatus  and  accessories  in 
good  condition,  and  the  discipline  perfect — ■ 
are  questions  which  probably  will  not  be  an- 
swered, as  there  is  no  public  investigating 
body  in  New  Jersey.  However  this  may  be, 
such  a  serious  collision  is  likely  to  give  an 
impetus  to  the  movement  among  American 
railroads  to  increase  the  use  of  automatic 
block  signals.  At  Midvale  the  line  is  single 
track,  so  that  the  most  approved  provision 
against  collisions,  according  to  the  present 
view  of  signal  engineers,  would  be  the  elec- 
tric train  staff  or  controlled  manual  block 
signals,  though  automatic  track-circuit  sig- 
nals would  meet  every  requirement,  so  far 
as  rear  collisions  are  concerned.  The  Eri  ? 
has  a  considerable  mileage  of  its  double- 
track  road  equipped  with  controlled  manual 
signals,  but  we  do  not  hear  of  the  extension 
of  that  system  either  on  the  Erie  or  else- 
where. 

We  have  no  important  information  con- 
cerning the  Glenwood  collision  beyond  that 
given  in  our  issue  of  August  5,  page  220.  ex- 
cept that  Thornton  was  not  a  block-signal 
station  and  the  brakeman  on  the  freight  had 
been  in  the  service  only  six  months.  As  the 
Chicago  &  Eastern  Illinois  is  recorded  as 
a  block  signaled  line  it  is  of  interest  in  a 
case  like  this  to  know  just  how  and  to  -wchat 
extent  the  block  working  was  modified  or 
suspended.  To  run  a  train  against  the  cur- 
rent of  traffic,  on  double-track,  obviously  re- 
quires an  interruption  of  the  normal  proce- 
dure. This  appears  to  have  been  done  in 
this  case  by  the  direct  orders  of  the  train 
despatcher.  It  is  desirable,  of  course,  in  such 
movements  to  run  all  trains  from  block-sta- 
tion to  block-station;  and  running  from 
Thornton,  not  a  block  station,  or  using 
the  crossover  there,  was  objectionable. 
If  avoidable  it  was  more  than  objec- 
tionable. The  agent  at  such  a  station 
would  be  less  likely  to  use  all  precau- 
tions within  his  power  than  would  a  man 
more  familiar  with  space-interval  processes. 
The  existence  of  a  crossover  at  any  other 
place  than  a  block  station  is  also  objection- 
able, as  is  an  unprotected  switch  a  long  dis- 
tance from  a  station,  like  that  south  of 
Thornton,  connecting  the  west  siding  to  the 
southbound  track.  This  road  is  no  worse 
in  this  respect  than  many  others,  operating 
thousands  of  miles;  but  that  does  not  make 
the  practice  any  better.  Care  must  be  taken 
not  to  discredit  the  block  system  by  charg- 
ing it,  in  whole  or  in  part,  with  collisions 
which  occur  where  it  is  nominally  in  use 
but  where  the  appliances  and  the  practices 
are  admittedly  imperfect.  A  satisfactory 
telegraph  block  system  presupposes  the  pro- 
tection of  all  switches  and  crossovers  in  such 
a  way  as  to  make  sure  that  no  train  or  en- 
gine can  enter  any  part  of  any  block  sec- 
tion without  the  knowledge  and  consent  of 
the  signalman  at  one  end  of  the  section. 
This  implies,  of  course,  the  knowledge  and 
consent  of  the  man  at  the  other  end  also, 
as  free  communication  between  the  two  sig- 
nalmen is  a  fundamental  feature  of  the  sys- 
tem.     The    admission   of   two   trains   within 


a  single  section  at  the  same  time  is  admit- 
tedly a  suspension  of  the  space-interval  prin- 
ciple,  demanding   the  utmost  precaution. 

We  are  not  unmindful  of  the  fact  that 
Engineman  Hoxie  appears  to  have  been 
grossly  reckless  and  that  his  testimony  is 
unobtainable  because  he  has  disappeared;  the 
points  which  we  have  presented  need  to  be 
considered,  nevertheless,  by  reason  of  their 
bearing  on  the  general  discipline  of  engine- 
men.  Conductor  Cooper  appears  not  to  have 
given  Hoxie  any  very  clear  and  emphatic 
instructions  at  Thornton;  so  that  the  im- 
pression conveyed  by  the  first  reports,  that 
Hoxie  had  recklessly  disregarded  the  conduc- 
tor's orders,  may  not  be  correct. 

The  number  of  electric  car  accidents  re- 
ported in  the  newspapers  for  July  was  27; 
in  which  six  persons  were  killed  and  147 
injured. 


Railroad    Losses    from    the    Packing    House 
Strike. 


Figures  showing  the  receipts  and  ship- 
ments of  packing  house  products  at  Chicago 
since  the  beginning  of  the  strike  are  indic- 
ative of  the  immediate  loss  which  the  rail- 
roads have  suffered.  Provided  the  strike  is 
not  too  long  continued,  abnormal  movements 
of  livestock  and  provisions  at  its  conclusion 
should  in  considerable  part  make  up  for  this 
loss,  but,  unlike  the  situation  at  the  time 
of  the  anthracite  coal  strike,  it  is  evident 
that  much  of  the  meat  consumed  in  the  east- 
ern cities  is  being  supplied  locally.  It  Is 
hardly  to  be  expected,  therefore,  that  the  de- 
mand for  provisions  shipped  through  from 
the  west  after  the  strike  is  settled  will  com- 
pare in  proportionate  volume  to  the  heavy 
movement  of  coal  after  the  close  of  the  coal 
strike. 

Livestock  receipts  at  the  Chicago  market 
for  three  weeks  subsequent  to  the  inaugura- 
tion of  the  strike  numbered  9,710  cars,  and 
shipments  '  were  3.81.5  cars,  exclusive  of 
horses.  For  the  corresponding  period  last 
year  the  respective  figures  were  17,096  and 
4,585  cars,  the  decrease  amounting  in  the 
first  case  to  43  per  cent,  and  in  the  second, 
to  17  per  cent.  Shipments  of  packing  house 
products  between  the  first  of  July  and  the 
middle  of  August  had  fallen  off  from  one- 
quarter  to  one-half  on  different  commodities 
as  compared  with  the  similar  period  for  1903. 
the  percentages  being  as  follows:  Dressed 
beef  44  per  cent. ;  canned  meats  16  per  cent. ; 
other  meats  19  per  cent. ;  lard  30  per  cent. : 
barreled  pork  43  per  cent. ;  beef  packages  56 
per  cent.  There  is  also  more  or  less  inter- 
change of  products  between  the  packing  cen- 
ters, yielding  a  considerable  traffic  in  the 
aggregate,  which  has  shown  a  marked  de- 
crease. The  percentages  of  decrease  at  Cl\i- 
cago  for  the  several  commodities  listed 
above,  for  the  same  periods,  were  34.5  pei- 
cent,  for  dressed  beef,  33  per  cent,  for  canned 
meats,  37  per  cent,  for  lard,  21  per  cent,  for 
barreled  pork,  and  42  per  cent,  for  beef  pack- 
ages. The  items  of  "other  meats."  as  might 
have  been  expected,  increased  to  a  total  of 
21  per  cent. 

Another  strike  loss  is  that  sustained  by 
the  switching  roads  at  the  different  packing 
house  points.  At  Chicago  all  cars  into  and 
out  of  the  stock  yards  are  handled  by  a 
single  terminal  company,  whose  losses  dur- 
ing the  strike  will  be  proportional  to  the 
decrease  in  the  number  of  cars  received  and 
despatched.  But  the  net  current  losses  are 
probably  somewhat  less  than  the  foregoing 
figures  would  indicate,  due  to  the  efforts  of 
many  of  the  smaller,  and  so-called  independ- 
ent, packers  and  butchers,  whose  business  is 
not  included  in  the  market  reports,  to  meet 
the  demand  created  by  the  strike. 


TRADE   CATALOGUES. 

The  Wellman-Seaver-Morgan  Company, 
Cleveland.  Ohio,  sends  a  booklet  containing 
an  explanation  of  what  it  does.  This  com- 
pany carries  on  a  general  engineering  and 
manufacturing  business,  such  as  designing 
and  building  new  plants,  modernizing  old 
plants,  designing  and  building  special  equip- 
ments, etc.  In  fact,  anything  from  the  tak- 
ing of  the-ore  out  of  the  mine  to  turning  it 
into  completed  product.  The  booklet  is  illus- 
trated throughout  with  a  number  of  half- 
tones showing  various  installations  made  by 
the  company.  Illustrations  are  also  given 
of  the  Wellman-Street  steel  car  and  truck 
bolster. 


Rodger  Ballast  Car  Company,  Chicago,  has 
prepared  a  neat  little  pamphlet  entitled 
"Useful  Hints  About  Railway  Cars,"  the  type 
discussed  being  the  Rodger  ballast  Hart  con- 
vertible design.  The  discussion  is  presented 
under  seven  heads,  viz.,  adaptability,  econ- 
omy, simplicity,  durability,  practicability, 
special  work,  and  details.  It  is  followed  by 
views  and  cross-sections  of  the  different 
classes  of  cars,  which  include  the  World's 
Fair  type,  150  of  which  are  now  used  to  haul 
coal  to  the  Exposition.  Their  load  limit  is 
110,000  lbs.  and  their  cubic  capacity  2,300  cu. 
ft.  The  Rodger  double  plow  distributing  car 
is  also  shown. 


The  Kennicott  Water  Softener  Company, 
Chicago,  has  reprinted  and  issued  in  pam- 
phlet form  the  article  on  "Water  Softening 
on  the  Union  Pacific,"  by  A.  K.  Shurtleff, 
Assistant  Engineer  of  the  road,  printed  in 
the  llailroad  Gazette,  June  24.  1904.  The 
pamphlet  is  9x12  and  is  printed  in  two 
colors  on  heavy  cream-colored  paper.  A 
large,  half-tone  view  of  some  one  of  the 
Union  Pacific  softeners  faces  each  reading 
page,  and  the  front  cover  appropriately 
bears  the  Union  Pacific  emblem  in  colors. 


The  Gisholt  Machine  Company.  Madison, 
Wis.,  has  sent  us  the  first  five  pages  of 
its  new  bulletin.  Accompanying  these 
leaves  is  a  neat  cover  in  which  to  bind  them, 
as  well  as  future  leaves  which  the  company 
proposes  to  publish.  Illustrations  and  de- 
scriptions of  various  machines  made  by  the 
company  including  its  big  bore  turret 
lathes  are  shown.  A  detailed  description  of 
the  method  of  machining  different  pieces  of 
work,  as  well  as  illustrations  of  the  work 
done  on  these  machines,  is  also  given. 


Jenkins  Bros..  New  York  City,  have  just 
issued  a  booklet  bearing  the  title  "Valve 
Troubles  and  How  to  Avoid  Them."  The 
first  part  is  devoted  to  the  difficulties  en- 
countered in  the  installation  and  use  of 
valves,  and  suggestions  for  the  remedy  of 
these  difficulties.  The  balance  of  the  book 
is  devoted  to  illustrations  and  descriptions 
of  the  principal  valves  made  by  this  firm. 
including  a  transparent  half-tone  which 
shows  the  construction  of  the  "excelsior" 
straightway  back  pressure  valve. 


The  Abner  Doble  Company,  San  Francisco; 
Cal.,  sends  a  pamphlet  descriptive  of  its 
tangential  water  wheels.  These  wheels  are 
made  to  operate  under  high  heads  of  water 
and  are  provided  with  patented  ellipsoidal 
buckets.  A  detailed  description  and  illustra- 
tions of  the  different  parts  of  the  wheel  are 
given.  There  is  also  a  line  drawing  show- 
ing a  160  h.p.  water  wheel  direct  connected 
to    a    100    k.w.    Crocker-Wheeler    generator. 
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This  machine  runs  at  700  r.p.m.  under  a  pres- 
sure of  300  lbs.  per  sq.  in. 


cars.     A   full  page   half-tone   illustration   of 
the  device  is  shown. 


The  S.  Obermayer  Company,  Pittsburg,  is- 
sues its  August  bulletin.  It  contains  an  in- 
teresting article  on  "The  Locomotive  Indus- 
try," by  Frank  Fayant,  which  is  the  first  of 
a  series  to  appear,  and  the  paper  on  "Labor- 
Saving  Suggestions  for  the  Foundry,"  by  H. 
F.  Frohman.  read  at  the  Indianapolis  meet- 
ing of  the  American  Foundrymen's  Associa- 
tion. It  also  contains  other  miscellaneous 
matter  of  interest  to  foundrymen.  The  pub- 
lication of  the  Bulletin  at  Pittsburg  was 
begun  with  this  number. 


The  Ingersoll-Sargeavt  Drill  Company 
sends  an  illustrated  pamphlet  bearing  the 
title  "Before  and  After."  Two  illustrations 
are  given  showing  the  North  Amherst  quar- 
ry of  the  Cleveland  Stone  Co.  before  and 
after  the  installation  of  a  central  com- 
pressed air  plant.  Comparative  costs  are 
given  for  operating  the  machinery  in  this 
quarry  by  steam  and  by  compressed  air, 
which  shows  a  daily  saving  of  $164.95  ia 
favor  of  compressed  air. 


Ji.  D.  Wood  <£  Company,  Philadelphia,  Pa., 
have  issued  a  pamphlet  bearing  the  title 
"Gas  for  Power  and  Fuel."  A  description 
and  illustrations  of  Producer  gas  power 
plants  are  given.  Also  a  short  description 
of  "Mond  Gas"  and  of  gas  producers  for 
metallurgical  use. 

The  B.  F.  Sturtevant  Co.,  Boston,  has  is- 
sued a  new  economizer  catalogue.  This  con- 
tains the  details  of  the  Sturtevant  standard 
and  pony  types  of  economizers,  and  also 
treats  of  the  subject  of  mechanical  draft  and 
natural  draft.  It  should  be  of  interest  to  all 
steam  users. 


The  Baltimore  Gas  Machinery  Company, 
Baltimore,  Md.,  is  issuing  a  pamphlet  de- 
scriptive of  its  suction  gas  producers.  The 
pamphlet  contains  a  number  of  facts  which 
are  of  interest  to  those  who  use  gas  engines. 
A  complete  description  and  general  drawing 
of  the  machine  is  given.  An  itemized  com- 
parison of  the  cost  of  power  produced  by 
electricity,  city  gas,  gasoline,  steam  with  soft 
coal  and  Producer  with  anthracite  coal  are 
also  given. 


The  Engineering  Company  of  America. 
New  York  City,  issues  a  pamphlet  called 
"Concrete  Construction."  It  is  bound  in  an 
appropriate  colored  cover  and  contains  an 
interesting  preliminary  treatise  on  concrete 
and  concrete  construction.  Illustrations  of 
buildings  and  bridges  constructed  of  concrete 
are  given  as  well  as  line  drawings  showing 
the  different  methods  of  re-enforcing  con- 
crete with  steel. 


The  Steel  Car  Forge  Company,  Pittsburg. 
has  just  issued  a  new  illustrated  catalogue 
of  forgings  for  steel  and  wooden  freight  cars, 
mine  and  special  forgings,  and  chain  manu- 
factured at  its  works  at  Ellwood  City,  Pa. 
It  is  6  X  9  inches  in  size,  printed  on  plate 
paper  with  cover  stamped  in  gold.  There 
are  about  40  pages  of  illustrations  and  de- 
scriptive matter  conveniently  indexed  for 
reference. 


The  Worthington  steam-hydraulic  accumu- 
lator is  described  in  Bulletin  100  published 
by  Henry  R.  Worthington,  New  York  City. 
This  device  consists  of  an  ordinary  steam 
cylinder  combined  with  a  ram  cylinder  sim- 
ilar to  that  of  a  weighted  hydraulic  accumu- 
lator, and  is  applicable  to  all  purposes  re- 
quiring the  storage  of  water  under  high  pres- 
sure. , 


The  General  Construction  Company,  Seat- 
tle, Wash.,  has  issued  a  catalogue  descrip- 
tive of  the  Bewsher  sand  pumps  and  gold 
dredging  machinery.  This  catalogue  is  in- 
tended for  those  who  are  interested  in 
"placer  mining."  It  is  illustrated  through- 
out with  both  half-tone  and  line  drawings. 


The  Beits  Machine  Company,  Wilmington, 
Del.,  sends  a  catalogue  of  boring  and  turn- 
ing mills.  About  18  machines  of  this  type 
are  illustrated  and  described.  The  attach- 
ments used  on  these  machines  are  also 
shown  in  detail. 


CONTRIBUTIONS 


Collisions     Caused     by     Misreading      Train 
Orders. 


The  Barnett  Equipment  Company.  Newark, 
N.  J.,  sends  a  pamphlet  describing  the  "Bar- 
nett Connector."  This  is  a  device  which 
automatically  couples  the  air,  steam  and  sig- 
nal hose  and  the  safety  chains  between  the 


To    THE    EdITOU    of    THE    RaII.HO.^D    GAZETTE : 

I  have  read  your  note  of  August  5,  page 
207,  calling  attention  to  Government  Bulle- 
tin No.  11,  which  records  four  seemingly  un- 
necessary collisions  in  12  months  resulting 
from  failure  to  observe  the  word  "second" 
in  train  orders.  Before  I  can  bring  myself 
10  believe  that  all  of  these  orders  were  mis- 
read by  the  men  in  responsible  charge  of  the 
trains,  and  also  by  the  brakemen  and  fire- 
men, such  fact  will  have  to  be  positively 
asserted.  It  is  improbable  that  this  num- 
ber was  covered  by  the  thumb  of  every  jone 
of  these  men  while  scrutinizing  the  orders. 
In  a  former  communication  {Raiiroiul 
Gazette,  April  8,  page  26-5,)  I  called  atten- 
tion to  the  fact  that  many  officials  are  op- 
posed to  the  practice  of  one  man  reading 
an  order  to  another,  on  account  of  the  many 
disasters  that  have  resulted  from  so  doing. 
Many  men  have  omitted  words  or  read  or- 
ders in  a  way  that  would  give  the  listener 
an  impression  not  warranted  by  the  language 
of  the  orders;  wrong  impressions  which 
would  have  been  at  once  noticed  and,  no 
doubt,  corrected,  if  each  man  had  been  re- 
quired to  himself  carefully  scan  his  instruc- 
tions. Hearing  an  order  misread  often  lodges 
an  impression  in  the  mind  that  a  personal 
Inspection  may  not  efface.  Then  there  is  al- 
ways the  chance  that  after  hearing  an  order 
read  the  listener  may  pocket  it  without  tak- 
ing the  precaution  to  look  it  over.  It  is  re- 
grettai)le  that  we  have  not  the  facts  at  hand 
to  show  whether  or  not  in  cases  of  this  kind 
the  orders  complained  of  were  read  by  all 
of  the  men  employed  on  the  train,  or  whether 
some  of  them  were  only  told  of  the  contents 
of  the  orders.  Were  they  read  to  the  en- 
gineman  by  the  conductor  and  then  handed 
to  the  fireman,  or  did  the  fireman  content 
himself  with  hearing  the  orders  read  and 
allow  his  engineman  to  retain  them  with- 
out demanding  that  they  be  given  to  him  to 
read?  What  possible  objection  can  there  bo 
to  ea:;h  man  reading  orders,  instead  of  hav- 
ing them  read  to  him?  Quite  likely  the 
orders  would  be  afterward  discussed  and  any 
possible  misunderstanding  thus  corrected. 

The  writer  is  an  enthusiastic  supporter 
of  the  Revised  Code,  but  when  under  those 
rtiles  any  particular  kind  of  accident  becomes 
abnormal  and  it  can  be  shown  that  modifica- 
tion will  reduce  the  list  the  plain  lesson  is 


to  continue  revising  until  trains  can  be  safe- 
ly moved,  regardless  of  preconceived  opin- 
ions. Rules  theoretically  sound  are  execra- 
ble if  in  practice  it  be  demonstrated  that 
collisions  have  not  been  materially  checked 
by  their  use.  If  it  is  a  fact  that  some  known 
safe  practice  has  been  discontinued  merely 
to  economize  telegraphing  perhaps  it  would 
be  wise  to  take  a  little  more  time,  even  if 
here  and  there  an  extra  $300  or  $400  a  month 
must  be  expended  for  another  set  of  despatch- 
ers.  After  a  superintende,nt  has  cleared  up 
a  few  wrecks  which  have  resulted  from  strict 
adherence  to  Code  rules  he  cannot  be  blamed 
if  he  becomes  a  warm  advocate  of  revision. 
You  remember  the  story  of  the  Irishman  in 
jail:  To  him,  the  beautifully  logical  deduc- 
tions of  his  attorney,  showing  that  he 
could  not  be  placed  behind  the  bars  were 
of  no  comfoit;  he  was  in  durance  vile  not- 
withstanding, and  was  principally  concerned 
in  gaining  his  liberty. 

There  is  a  growing  conviction  that  a  mis- 
take was  made  when  the  word  "section" 
was  dropped  from  the  rules.  On  roads  that 
have  departed  from  the  former  practice  of 
spelling  figures  in  duplicate  there  would  be 
strong  opposition  to  the  suggestion  that  the 
custom  be  returned  to,  but  it  is  doubtful 
if  many  would  object  to  the  word  "section." 
If  a  train  order  were  to  Instruct  that  2d  No. 
1  (too  commonly  written  2d  1>  would  run 
one  hour  late,  the  section  named  is  often 
the  first  word  written  near  the  upper  left 
hand  corner  of  the  blank  and  is  so  situated 
that  it  may  be  easily  overlooked  or  hidden; 
there  is  not  so  great  likelihood  of  this  occur- 
ring if  the  word  "section"  follows  "2d."  As 
"section"  will  make  the  order  fully  as  clear 
As  if  the  number  of  the  section  were  to  be 
spelled  out,  and  is  a  word  that  will  be  gen-, 
erally  acceptable,  it  is  to  be  hoped  that,  be- 
ginning at  once,  it  will  hereafter  be  inserted 
in  orders. 

In  all  fairness,  it  must  be  admitted  that 
while  this  particular  phase  of  the  matter 
may  be  thus  substantially  remedied  there 
yet  remains  an  opening  for  error  if  a  3  is 
mistaken  for  a  5,  or  4  for  6,  when  trains  bear- 
ing these  numbers  are  on  a  district  at  the 
same  time.  Perhaps  the  rule  hardest  for 
hundreds  of  railroad  oflScers  to  accept  with 
equanimity  is  the  one  directing  that  time  be 
expressed  only  by  figures.  Yet  few  accidents 
have  occurred  through  overlooking  the  time 
in  orders,  or  because  the  figures  were  so 
badly  formed  that  they  were  misread.  It  is 
decidedly  safer  to  express  10  by  numerals 
only  than  to  also  spell  it  out,  (10  ten).  This 
sometimes  creates  the  impression  that  a  train 
has  until  ten  minutes  after  the  hour  to  make 
a  station'.  h.  w.  forman. 


Excessive    Charges    for    Icing     Refrigerator 
Cars. 

The  Interstate  Commerce  Commission,  in 
an  opinion  by  Commissioner  Prouty,  has  an- 
nounced its  decision  in  the  matter  of  charges 
for  the  transportation  and  refrigeration  of 
fruit  shipped  from  points  on  the  Pere  Mar- 
quette and  the  Michigan  Central,  a  case  in- 
volving refrigeration  charges  on  cars  fur- 
nished by  the  Armour  Car  Lines. 

The  Commission  holds  that  in  the  trans- 
portation of  fruit  from  points  in  Michigan 
it  is  the  common  law  duty  of  the  railroad 
companies  to  furnish  refrigerator  cars  for 
such  service;  that  they  may  provide  such 
cars  by  purchase  or  by  lease,  and  if  the 
latter  plan  is  adopted  they  may  make  con- 
tracts with  one  company  which  exclude  the 
use  of  cars  owned  by  other  companies;  that 
carriers  should,  in  the  opinion  of  the  Com- 
mission, be  legally  compellable  to  furnish 
ice  for  the  refrigeration  of  refrigerator  cars 
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used  upon  their  lines,  but  if  it  is  not  part 
of  the  obligation  of  a  common  earner  to 
provide  such  refrigeration,  when  the  carrier 
does  rurnish  it  and  at  the  same  time  pro- 
hibits the  shipper  from  obtaining  it  from 
any  other  source,  the  charge  for  refrigera- 
tion is  part  of  the  total  charge  for  transpor- 
tation furnished  by  the  carrier,  and  must  be 
reasonable;  and  that  when  charges  tor  re- 
frigeration are  applied  in  the  transportation 
of  perishable  freight,  such  charges  should  be 
published  and  adhered  to  exactly  as  all  other 
transportation  charges  are  published  and 
observed. 


Have    Railroad    Rates  Advanced?* 


No  one  denies  that  for  certain  specific 
freight  services  the  raiiroaas  now  coueci 
more  than  they  woum  nave  received  for 
carrying  the  same  tonnage  oi  the  same  arti- 
cles between  the  same  piaces  m  the  year 
1898.  That  this  tact  means  that  railroad 
charges  are  now  actually  higher  than  for- 
merly is,  however,  open  lo  serious  question. 
Kvery  one  knows  that  the  vaiue  or  money, 
no  less  than  that  oi  commodities  and  ser- 
vices, is  subject  to  fluctuation  and  compari- 
sons of  prices,  wages  or  rates  which  leave 
these  fluctuaiions  out  of  the  account  are  al- 
ways defective  and  may  be  seriously  mis- 
leading. Fluctuations  in  the  value  of  money 
are  measured  by  fluctuations  in  prices  which 
are  stated  in  terms  of  money.  Keduce  the 
prices  of  all  commodities  and  services,  giv- 
ing each  its  proper  weight,  to  general  aver- 
ages for  successive  years  and  these  will  ex- 
press with  precision  the  rise  or  fall  in  the 
value  of  the  standard.  The  United  States 
government  has  undertaken  to  do  this,  with- 
in practicable  limits,  through  the  Depart- 
ment of  Labor  and  the  movement  of  whole- 
sale prices  is  portrayed  by  a  series  of  index 
numbers  compiled  under  the  thoroughly  com- 
petent direction  of  Carroll  D.  Wright.  Com- 
paring the  yearly  averages  for  all  commodi- 
ties with  an  average  for  the  decade  from 
1890  to  1899  and  stating  the  results  as  per- 
centages the  Department  gives  the  following 
results: 

ALL,    COMMODITIES. 

Year.  Price. 

1898.  ..   93.4%  of  average  for  decade  1890  to  1899 

1899.  .  .101.7%  of  average  for  decade  1890  to  1899 

1900.  .  .110.5%  of  average  for  decade  1890  to  1899 

1901.  ..108.5%  of  average  for  decade  1890  to  1899 

1902.  .  .112.9%  of  average  for  decade  1890  to  1899 
In  other  words  the  purchasing  power,  with 

reference  to  commodities  in  general,  of  $1.12 
in  1902  was  no  more  than  that  of  93  cents 
in  1898.  One  million  dollars  of  railroad  rev- 
enue in  1898  would  have  purchased  as  much 
in  general  commodities  as  $1,208,779  in  1902. 
Of  course  the  reverse  of  this  would  be  true 
unless  railroad  rates,  as  stated  in  money, 
had  advanced;  that  is,  had  there  been  no 
changes  in  the  figures  of  the  rate  schedules 
the  average  quantity  of  commodities  required 
to  pay  for  a  given  transportation  service 
would  have  been  much  less  in  1902  than  in 
1898.  As  a  matter  of  fact  there  have  been 
changes  in  the  railroad  rate  schedules  and 
these  have  taken  up  a  part  of  the  reduction 
in  the  value  of  the  money  in  which  railroad 
charges  are  paid.  By  no  means  all  of  the 
reduction,  however,  has  been  offset  in  this 
manner.  In  1902  it  would  have  required  $1,- 
208,779  to  purchase  as  much  in  general  com- 
modities as  $1,000,000  would  have  bought  in 
1898,  but  for  $1,208,779  in  1902  the  railroads 
would  have  carried  159,680,185  tons  of  freight 
or  00,865,005  passengers  one  mile,  while  in 
1899  for  $1,000,000  they  would  have  carried 
138,121,547  tons  of  freight  or  51,948,052  pas- 
sengers the  same  distance.  If  these  figures 
are  clearly  apprehended  volumes  could  not 
tell  more.  They  mean  that  in  order  to  ob- 
tain the   same  command  over   commodities, 

♦Extract  from  a  paper  In  Gunton's  Magazine,  by 
H.   T.  Newcomb. 
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i.e.,  the  same  purcha,sing  power,  the  rail- 
roads had  to  perform  15.61  per  cent,  more 
freight  transportation  and  17.17  per  cent, 
more  passenger  transportation  in  1902  than 
in  1899. 

In  the  following  table  the  receipts  per  pas- 
senger-mile and  per  ton-mile  have  been  re- 
duced to  index  numbers  similar  to  those 
adopted  by  the  Department  of  Labor  and 
the  results  stated  in  parallel  columns  with 
the  index  numbers  to  which  the  Department 
has  reduced  wholesale  prices. 

Wlwhsale  Prices  and    Hatis   Compared    irith  Aver- 
ayes  for  the  Deeadc  from  1890  to  1899 — 
I'crccntayea. 
Railroad 
Kates.  Wholesale  Prices. 
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1890-99.  100.0  100.0  100.0  100.0  100.0  lOO.O 

1890...  105.7  112.2  112.4  113.5  104.7  112.9 

1801...  104.4  106.7  115.7  111.3  102.7  111.7 

1892...  103.7  107.0  103.(j  109.0  101.1  106.] 

1893...  102.8  104.6  110.2  107.2  100.0  105.6 

1894...  96.8  102.5  99.8  96.1  92.4  96.1 

1895.  .  .  99.5  100.0  94.6  92.7  98.1  93.6 

1896.  .  .  98.4  96.1  83.8  91.3  104.3  90.4 
1897...  98.6  95.1  87.7  91.1  96.4  89.7 
1898...  96.2  89.7  94.4  93.4  95.4  93.4 
1899...  93.9  86.3  98.3  96.7  105.0  101.7 
1900.  .  .  97.7  86.9  104.2  106.8  120.9  110.5 
1901...  98.1  89.4  105.9  101.0  119.5  108.5 
1902...  96.8  90.2  111.3  102.0  134.3  112.9 

The  foregoing  shows  that  while  the  aver- 
age price  of  each  group  of  commodities  was 
higher  in  1902  than  the  average  for  the  de- 
cade used  as  the  basis  both  the  passenger 
rates  and  the  freight  rates  of  the  railroads 
were  lower  than  the  basis. 

The  price  quotations  used  by  the  Depart- 
ment of  Labor  are  secured  from  all  sections 
of  the  country  and  are  in  260  series  repre- 
senting an  equal  number  of  commodities. 
Separate  comparisons  with  the  ten-year  aver- 
age are  given  for  each  commodity  and  thus 
the  price  of  every  one  of  the  260  articles 
may  be  compared  with  railroad  rates.  Such 
comparisons  show  that  the  prices  of  all  but 
20  of  the  articles  had  advanced  in  1902  to 
relatively  higher  figures  than  freight  rates 
and  those  of  all  but  45  to  relatively  higher 
figures  than  those  attained  by  passenger 
rates.  The  following  table  shows  for  each 
of  the  nine  different  classes  of  commodities 
the  volume  of  railroad  service  which  could 
have  been  purchased  in  1902  by  the  sum 
which  would  have  been  realized  in  that  year 
from  the  sale  of  a  quantity  sufficient,  at  the 
average  prices  and  rates  of  the  decade  from 
1890  to  1899,  to  have  paid  for,  respectively, 
1,000,000  passenger-miles  and  1,000,000 
freight-ton-miles. 

1. — Passenger  miles,  purchasable  In  1902  for 
quantitity  of  commodity  indicated  sufficient  to  have 
paid  for  1.000.000  passenger-miles  at  prices  and 
rates  of  1890-1899. 

2. — Freightton-miles  purchasable  in  1902  for 
quantity  of  commodity  indicated  sufficient  to  have 
paid  for  1.000,000  ton-miles  at  prices  and  rates 
of  1890-1899. 

Classes   of  commodities.  1.  2. 

Farm  products 1,348.140     1,446.78.". 

Food,  etc 1,149,793     1,23.8.925 

Cloths  and  clothing 1,053,719      1,130.820 

Fuel  and  lighting 1,387.397     1,488.914 

Metals  and  implements 1,210,744     1.299.335 

IjUmber    and    building    mate- 
rials        1,227,273     1,317.073 

Drugs  and  chemicals 1,179,752     1,266,075 

House   furnishing  goods 1,159,091      1,243,902 

Miscellaneous 1,178,719     1.264,967 

All  commodities 1,166,322     1,251,663 

The  foregoing  shows  that  the  same  quan- 
tity of  an  average  commodity  in  any  of  these 
groups  would  pay  for  from  5.37  to  48.89  per 
cent,  more  railroad  transportation  at  the 
prices  and  rates  in  force  during  1902  than 
at  the  average  prices  and  rates  of  the  years 
1890  to  1899.  These  figures  settle  the  ques- 
tion whether  there  has  been  an  actual  ad- 
vance in  railroad  charges  with  a  distinct 
and  unquestionable  negative. 

Among  the  heaviest  expenditures  of  the 
railroads,  aside  from  wages,  are  those  for 
fuel  and  rails.  In  the  fiscal  year  1902  the 
former  item   represented  an  expenditure  of 
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$120,074,192  and  the  latter  one  of  $16,952,102. 
Taking  prices  for  George's  Creek  coal  at  the 
mines  as  the  standard  it  appears  that  from 
1898  to  1902  bituminous  coal  advanced  132.88 
per  cent,  from  91.25  cents  to  $2,125  per  ton. 
During  the  same  time  steel  rails  increased  in 
price  58.87  per  cent,  from  $17,625  to  $28.00 
per  ton.  At  the  prices  of  1888  the  fuel  and 
ties  which  cost,  together,  $137,026,294  iu 
1902,  would  have  cost  but  $62,230,967.  If  the 
railroads  paid  for  these  two  items  of  their 
necessary  supplies  out  of  their  freight  rev- 
enues the  expenditures,  at  the  rates  and 
prices  of  1902,  represented  the  movement  of 
18,101,227,741  tons  of  freight  one  mile  while 
at  the  rates  of  the  fiscal  year  1899  and  the 
prices  of  the  calendar  year  1898  they  would 
have  represented  but  8,595,437,431  ton-miles. 
If  paid  for  out  of  passenger  revenues  the 
cost  in  service  in  1902  was  equal  to  carry- 
ing 6,899,611,984  passengers  one  mile  as 
against  3,232,777,506  passenger-miles  in  1890. 

So  far  this  paper  has  been  restricted  to 
the  brief  period  of  four  years  within  which 
Mr.  Prouty  asserts  that  railroad  exactions 
have  added  greatly  to  the  burdens  of  the 
people.  It  has  been  shown  that  not  only 
is  this  not  the  case  but  that  within  the  pe- 
riod in  question  producers  of  all  classes  have 
seen  their  products  increase  in  price  as  com- 
pared with  railroad  transportation  so  that 
the  latter  is  now  relatively  cheaper  than  in 
1898  or  1899,  which  is  equivalent  to  saying 
that  rates  are  lower  than  ever  before. 

The  only  criticism  of  the  statistics  and 
arguments  herein  presented  that  is  worthy 
of  consideration  is  based  upon  the  assertion 
that  the  passenger-mile  and  ton-mile  units 
have  been  so  modified  by  commercial  changes 
that  the  revenue  averages  related  to  them  no 
longer  constitute  a  reliable  indication  of  the 
changes  in  the  general  level  of  railroad 
charges.  This  criticism  is  as  unsound  as 
the  contention  which  it  is  Intended  to  sup- 
port. The  growing  geographical  concentra- 
tion of  industry  and  the  increased  import- 
ance of  domestic  manufactures,  together 
with  the  augmented  consuming  power  of  the 
masses  of  the  people  which  has  been  a  di- 
rect consequence  of  unparalleled  industrial 
activity,  has  given  to  the  railroads  an  in- 
creasing proportion  of  high-grade  traffic.  The 
same  causes  have  also  resulted  in  enhancing 
the  relative  importance  of  local  business. 
Westward-bound  freight  has  for  several  years 
been  far  heavier  in  proportion  to  eastward- 
bound  than  ever  before.  All  these  things 
mean  that  there  has  been  a  decided  rise  in 
the  quality  of  the  ton-mile  unit.  In  other 
words  the  payment  per  average  unit  is  for 
a  service  of  much  higher  and  better  quality 
than  it  was  in  the  earlier  years  for  which 
comparisons  have  been  presented.  Of  course 
no  one  questions  the  improvement  in  the 
average  unit  of  passenger  service. 


Compound    Locomotives    in    France. 


Mr.  A.  Mallet,  the  originator  of  a  type  of 
locomotive  bearing  his  name,  and  well  known 
the  world  over  as  a  locomotive  designer,  in 
discussing  the  recent  paper  of  M.  Sauvage 
(see  Railroad  Gazette.  April  8  and  May  20, 
1904.)  calls  attention  to  the  part  which  he 
has  had  in  the  development  of  the  modern 
four-cylinder  balanced  compound.  He  writes 
as  follows: 

He  said  that  25  years  ago  (June,  1879,)  he 
read  a  paper  on  the  compounding  of  locomo- 
tives, giving  the  results  obtained  in  that  way 
since  1876.  The  question  was  quite  new  at 
that  time,  and,  so  far  as  could  be  judged 
from  the  discussion  that  took  place,  the  gen- 
eral impression  amongst  the  members  pres- 
ent at  the  meeting,  save  Mr.  F.  W.  Webb, 
was  that  the  subject  offered  but  little  proba- 
bility of  a   definitive   success.     The  author, 
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on  the  contrary,  expressed  a  great  deal  of 
confidence  in  the  future  of  the  compound 
locomotive  and  the  results  have  fully  proved 
that  he  was  right  in  his  expectation.  In  1879, 
there  were  a  dozen  compound  locomotives,  all 
of  which  were  of  moderate  or  small  size. 
Their  number  to-day  is  more  than  18,000  and 
amongst  them  are  included  the  largest  en- 
gines ever  built.  In  Russia,  as  an  instance, 
compound  engines  constitute  one-half  the 
total   number  of  locomotives. 

Mr.  Mallet  was  delighted  at  the  success  of 
the  four-cylinder  locomotive  as  largely  used 
on  French  railroads.  In  fact,  he  believed 
he  was  in  some  measure  entitled  to  credit 
for  having  been  the  first  to  point  out  the 
essential  features  of  that  type  of  engine,  that 
is  to  say,  the  coupling  together  of  axles, 
one  being  worked  by  a  pair  of  h.p.  cylinders 
and  the  other  by  a  pair  of  l.p.  cylinders. 
Such  an  arrangement  was  described  by  him 
in  a  paper  read  in  1877  before  the  French 
Society  of  Civil  Engineers.  It  is  only  in 
1888-89  that  the  principle  was  put  into  prac- 
tice on  the  French  roads,  as  the  first  de 
Glehn  four-cylinder  locomotive  built  in  1889 
had  not  the  driving  axles  coupled  together 
and  thence  no  balancing  effect  could  be  ob- 
tained. It  was,  in  some  measure,  roughly 
speaking,  a  Webb  compound  engine  with  the 
l.p.  cylinder  divided  in  two.  otherwise  it  was 
an  improvement  as  regards  the  facility  of 
starting  and  the  regularity  of  the  turning 
moment.  At  that  time,  the  use  of  four  cylin- 
ders with  distinct  working  gears  was  yet 
considered  as  a  substitute  of  coupling  rods, 
as  shown  in  several  early  designs. 

Mr.  Mallet  did  not  claim  much  personal 
experience  about  quick  reversing  engines. 
He  has  worked  in  another  direction — the 
slow  speed,  high  traction  power  locomotives 
But  he  made  a  few  remarks  about  some  de- 
tails of  the  four-cylinder  engines,  to  which 
Mr.  de  Glehn  attaches  much  importance;  that 
is  to  say,  the  intercepting  valve  for  starting 
and  the  independent  reversing  gear.  Mr. 
Mallet  is  not  prejudiced  against  these  fea- 
tures that  he  was  the  first  to  use  in  two 
and  four-cylinder  locomotives,  but  he  thought 
that  if  these  details  are  suitable  for  two- 
cylinder  compound  locomotives,  they  intro- 
duce, without  any  necessity,  when  used  in 
four-cylinder  locomotives,  an  unavoidable 
complexity,  and,  what  is  more,  the  possibility 
of  mismanagement  on  the  part  of  the  engine 
driver,  etc. 

Mr.  Mallet  called  attention  to  a  paper  on 
the  development  of  the  compound  locomotive 
by  A.  Von  Borries  in  the  Transactions  of  the 
American  Society  of  Mechanical  Engineers. 
189.3.  which  said  that  "the  arrangement  of 
working  one  set  of  drivers  by  a  pair  of  h.p. 
cylinders  and  another  set  by  a  pair  of  l.p. 
cylinders,  the  two  sets  of  drivers  being  coup- 
led or  not,  placed  in  the  same  rigid  frame 
or  in  two  articulated  frames  was  first  men- 
tioned in  Mr.  Mallet's  memoir  of  1877,  p. 
958,  and  therefore  the  engines  should  be 
classed  under  the  head  of  Mallet's  system." 


The    Mexican    Central   Shops   at    Aguascal- 
ientes. — III. 


BY   C-    T.    BAVr.K.S.S. 

Machine,  Boiler  and  Erecling  Hhops. — The 
machine,  boiler  and  erecting  shops  occupy  a 
building  400  ft.  long  by  140  ft.  wide.  This 
building  has  a  center  bay  and  two  side  bays 
as  shown  in  the  illustration;  the  center  bay 
has  three  longitudinal  tracks  running 
through  it.  These  connect  at  each  end  to 
the  yard  tracks.  The  center  and  both  side 
bays  for  a  distance  of  fi /e  panels  or  100  ft. 
at  the  north  end  form  the  boiler  shop,  the 
erecting  shop  occupies  the  remaining  300  ft. 
of  the  center  bay,  and  the  machine  shop 
is  located  in  the  side  bays  on  each  side  of 
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Section  through    Machine  and   Boiler  Shop. 
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extend  the  full  length  of  the  center  bay. 
They  are  4  ft.  2  in.  wide,  with  side  walls 
of  nibble  masonry  faced  with  cement  and 
an  arched  bottom  of  concrete.  Three  drains 
are  provided,  one  at  each  end  and  one  at  the 
center,  the  depth  of  pits  at  drains  being  34 
in.  and  at  highest  point  between  drains  28 
in.  On  top  of  the  rubble  side  walls  are  laid 
7  in.  X  16  in.  creosoted  yellow  pine  stringers, 
lapped  at  the  ends  and  bolted  to  the  walls 
with  %  in.  anchor  bolts.  The  rails  are  spiked 
to  these  stringers  and  4  in.  x  10  in.  creosoted 
timbers  form  the  finish  between  the  bri.-k 
floor  and  the  rails.  Two  cross  tracks  are  pro- 
vided, one  in  the  second  panel  of  the  boiler 
shop  extending  from  the  center  pit  outside 
of  the  buildings  to  the  flue  rattlers,  and  the 
other  across  the  building  at  the  ninth  panel 
from  the  south  end.  This  latter  track  con- 
nects with  the  roundhouse  drop  pit,  so  that 


the  erecting  shop.  Provision  has  been  made 
for  an  extension  of  this  building  at  both 
ends. 

The  construction  of  this  building  is  quite 
different  from  any  that  has  been  illustrated 
recently,  and  is  only  possible  in  a  climate 
that  is  not  subject  to  cold.  Both  the  roof 
and  sides  of  the  building  are  made  of  cor- 
rugated galvanized  iron  nailed  directly  to  the 
purlins  in  the  first  case,  and  to  stringers 
let  into  the  columns  in  the  second.  Below 
this  galvanized  iron,  the  sides  of  the  build- 
ing are  entirely  open  for  7  ft.  4  in.  above 
the  ground.  The  ends  also  are  furnished 
with  large  door  openings.  These,  together 
with  the  space  between  the  roofs  of  side 
and  center  bays  furnish  a  great  deal  of  the 
natural  lighting  and  all  the  ventilation  that 
is  necessary,  and  do  away  with  the  question 
of  heating  and  ventilation  which  is  so  im- 
portant in  the  United  States.  Further  light- 
ing is  supplied  by  roof  skylights  of  ribbed 
glass  over  all  bays. 

The  ends  and  all  columns  of  this  build- 
ing supporting  the  roof  are  of  solid  concrete 
built  into  place  by  using  forms  which  were 
detached  as  rapidly  as  the  concrete  hardened. 
The  columns  supporting  the  runway  girders 
of  the  large  cranes  are  built  up  of  10  in. 
steel  Z  bars  and  anchored  to  the  concrete 
columns  at  two  different  heights.  The  roof 
trusses  are  all  of  yellow  pine.    The  machine 


Typical    Group    Drive    in    Machine    Shop. 


and  erecting  shop  has  a  floor  made  of  vitri- 
fied brick  laid  on  edge  on  top  of  a  3%  in. 
layer  of  sand;  the  boiler  shop  has  a  dirt  floor, 
tamped  hard. 

The  engine  pits  are  24  ft.  on  centers  and 
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wheels  may  be  brought  in  to  the  wheel  lathes. 

The  arrangement  of  machinery  in  the 
boiler  and  machine  shop  is  shown  in  the  il- 
lustration. The  light  machine  tools  are 
driven  in  groups  from  short  line  shafts  by 
motors  varying  in  size  from  30  h.p.  to  10  h.p. 
They  are  for  the  most  part  located  at  the 
south  end  of  the  shop  in  both  the  east  and 
west  bays,  but  there  is  also  a  group  of  light 
tools  in  the  extreme  northeast  corner  of 
boiler  shop  section,  and  the  water  service  re- 
pair and  tool  room  group.  The  heavy  tools 
are  all  individually  driven,  and  with  the  ex- 
ception of  the  84  in.  quartering  machine  and 
the  84  in.  boring  mill,  are  all  old  tools  ar- 
ranged for  motor  drive  by  the  railroad.  The 
four  largest  motors  driving  groups  of  tools, 
numbers  24.  2.5,  38  and  39  are  supported  on 
frames  7  ft.  6  in.  high  located  against  the 
columns  of  the  building.  By  this  arrange- 
ment the  motors  are  not  so  exposed  to  dirt 
and  injury  as  when  placed  on  the  floor,  and 
at  the  same  time  are  more  accessible  than  if 
they  were  placed  on  the  roof  trusses.  The 
smaller  motors  are  placed  overhead  on  the 
loof  trusses,  as  in  case  of  repairs  they  are 
lighter  and  can  easily  be  lowered  to  the  floor. 

There  are  two  tool  rooms,  one  for  boiler 
shop  tools  and  a  general  tool  room,  which 
together  with  the  room  for  the  making  Of 
small  brass  parts  and  the  air-brake  repair 
room,  are  enclosed  to  prevent  theft.  The 
enclosing  partitions  consist  of  matched" 
boards  for  a  height  of  4  ft.  0  in.  above  the 
floor,  and  wire  netting  of  No.  11  wire. 
1  in.  mesh,  above  the  netting,  while 
permitting  ventilation  and  entrance  of 
light,  effectually  prevents  stealing.  In 
all  the  contract  machine  shops  in  Mexico 
City      the     employees     are     systematically 
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searched  both  when  they  leave  at  noon  and 
night,  this  being  the  only  way  to  prevent 
petty  thieving,  ihe  railroad  shops  have  not 
followed  this  practice  and  suffer  in  conse- 
quence. Frequently  passenger  cars  are 
robbed  of  their  brass  journal  bearings  even 
when  standing  in  the  paint  shop.  Cast  and 
malleable  iron  shells  with  a  brass  crown 
and  heavy  babbitt  lining  have  been  used  on 
freight  equipment  for  a  good  many  years  in 
order  to  prevent  the  theft  of  solid  brass  bear- 
ings. 

The  accompanying  table  gives  a  list  of  the 
tools  that  are  electrically  driven  and  sizes  of 
motors  used. 

The  side  bays  are  spanned  by  five-ton  trav- 
eling cranes  made  by  Maris  Brothers,  the 
east  bay  having  one  crane  with  a  travel 
of  11  panels,  and  the  west  bay  two  cranes 
traveling  13  panels.  The  cranes  have  a  span 
of  27  ft.  11  in.  from  center  to  center  of  run- 
way rails,  with  bj-idges  built  of  two  15  in. 
I-beams.  The  hoist  is  provided  with  both 
mechanical  and  electric  brakes.  Hoisting 
speed  with  full  load  is  15  ft.  per  minute.  In 
addition  to  these  light  cranes  the  double 
punch  and  shear  No.  92  and  the  large  single 
punch  No.  275  are  each  provided  with  jib 
cranes  which  swing  under  the  traveling 
crane  and  are  operated  by  hand. 

Spanning  the  center  bay  are  two  60-ton,  4- 
motor  electric  traveling  cranes  made  by  the 
Niles-Bement-Pond  Company.  They  are  76 
ft.  from  center  to  center  of  runway  rails 
and  have  a  lift  of  main  hook  of  24  ft.  Each 
crane  is  provided  with  a  10-ton  auxiliary 
hoist. 

Along  both  sides  of  the  center  bay  are  com- 
pressed air  mains  of  2^^^  in.  pipe  for  half 
the  length  of  the  bay  and  reduced  to  2  in. 
for  the  remainder.  These  air  mains  rest  on 
the  top  anchors  which  hold  the  steel  columns 
of  crane  runways  to  the  concrete  piers,  and 
have  outlets  of  1  in.  pipe  extending  down 
the  side  of  each  column  in  the  boiler  shop 
section  and  every  other  column  in  the  erect- 
ing section.  These  outlets  end  in  a  standard 
Westinghouse  hose  coupling  with  an  angle 
cock  just  above  coupling.  This  permits  an 
easy  connection  for  hose  leading  to  air  ham- 
mers, drills,  etc. 

When  an  engine  is  brought  in  for  heavy 
repairs,  the  tender  is  first  disconnected  and 
run  in  on  the  tracks  leading  to  the  tank 
shop  and  the  engine  is  set  on  the  center  pit 
at  the  south  end  of  the  shop.  As  the  engine 
is  stripped  the  parts  are  placed  on  racks  just 
east  of  the  building.  After  stripping  the  60- 
ton  cranes  lift  the  engine  off  the  wheels  and 
set  it  down  on  blocks  on  any  one  of  the  three 
pits.  The  wheels  are  put  on  the  cross  track 
by  the  crane  and  either  run  out  east  of  the 
shop  for  storage  or  taken  in  at  once  to  the 
wheel  lathes.  An  engine  is  finished  as  much 
as  possible  at  the  place  where  it  was  origi- 
nally set  down  by  the  crane.  After  the 
wheels  are  run  under  and  c'onnected  up  the 
engine  is  removed  by  the  cranes  to  one  of 
the  side  pits  at  the  south  end  of  the  shop, 
receives  its  tender,  is  fired  up,  and  run  out 
on  the  yard  tracks  to  be  broken  in. 

The  Coach  Paint  Hhop. — This  building 
which  is  shown  in  Fig.  2,  was  designe'i 
to  be  used  as  a  coach  paint  shop  only,  but 
as  Ihe  coach  repair  shop,  located  to  the  north 
of  it,  has  not  yet  been  built,  it  is  at  present 
used  for  both  coach  repair  and  paint  shop. 
As  a  result,  the  capacity  of  the  shop  is  some- 
what overtaxed,  as  all  the  general  coach  re- 
pair and  painting  for  the  system  is  done 
here. 

This  building,  129  ft.  3  in.  wide  x  302  ft. 
long  outside,  is  closed  in  completely  to 
prevent  the  entrance  of  dust  and  is  provided 
with  a  saw-tooth  roof  to  get  the  necessary 
light,  which  enters  from  the  north.  The 
walls   are   of   adobe,    plastered,    with    brick 


Individual  Mqtobs. 


Tool 
No. 
49. 


58. 

59. 

73. 

75. 

S5. 

92. 

93. 

94. 
275. 

9S. 

99. 
102. 
103. 
104. 
168. 
106. 
107. 
109. 
ISO. 


.Motor  H.-P.  of 

Description.  Mettiod  of   Driving.  No.  Motor. 

42-in.   Engine  latiie .Motor   geared  to  countershaft.  ...  36  *2  V.      T) 

48-in.    l-:ngine  lathe .Motor  geared  to  countershaft.  ...  37  2  V. 

48-in.    Engine  lathe .Motor  geared  to  countershaft.  ...  34  2   V. 

48-in.   Engine  lathe .Motor  geared  to  countershaft.  ...  33  2  V. 

51-in.   borins  mill .Motor  geared  to  countershaft.  ..  .  85  2  V. 

48-in.   Engine  lathe .Motor  belted  to  countershaft 35  2   V. 

60-in.   Kadial  drill Motor  geared  to  countershaft.  ...        5 

No.  6  Sturtevant  blower Motor   belted  to   countershaft.  ...       8 

Flue  rattler Motor  geared  to  machine 12 

Double  punch  and  shear Motor  seared  to  machine 74 

No.  3  shear Motor  ::eared  to  machine 29 

10-ft.    bending    rolls Motor  geared  to  countershaft.  ...  26 

No.    7    punch Motor  geared  to  machine 28 

72-in.    X    72-in.   planer Motor  geared  to  countershaft.  ...  64  2  V. 

48;in.    X    48-in.    planer .Motor  geared  to  countershaft.  ...  23 

79-in.  driver  lathe Motor  geared  to  countershaft.  ...  11 

79-in.  driver  lathe Motor  geared  to  countershaft.  ...  15 

79-in.  driver  lathe Motor  geared  to  countershaft.  ...  13 

Car  wheel  lathe Motor  geared  to  countershaft.  ...       2 

84-in.  quartering  machine Silent  chain  drive 1  and  40      3  each 

Wheel  i>ress   Motor  geared  to  machine 17  5 

84-in.    boring    mill Motor  geared  to  machine. 94  2  V.  10 

Axle  lathe Motor  geared  to  countershaft.  ...  10  2  V.     5 

•2  V.  =  two  voltage. 


2  V. 
2  V. 
2  V. 
2  V. 

2   V. 


Group  Driven. 


Air-Brake   Kepair  Room,   Group  "A." 

ripe  cutter  

Air-brake    repair    machines    on    bench. 
17-in.  engine  lathe 


9. 
10. 
122. 


12. 
13. 
67. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
29 
23." 
24. 
25. 
26. 


27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
36. 
37. 
38. 
39. 


46. 
47. 
40. 


48. 
50. 


Motor  belted  to   lineshaft  "A"... 

Hrass  Room,  Group  "B." 

Fox    brass    lathe 

Brass  miller 

Fox  brass  lathe 1  »«   ^        ,,  ,*   j    ^      ,•        1,   *..    .m" 

Fox  brass  lathe [-Motor    belted   to    lineshaft    "B   .  . 

Fox  brass  lathe 

12-in.  sensitive  drill 

Group   "C"  and   "D." 

Grindstone ~| 

1 5-in.    shaper    

No.  3  milling  machine ! 

12-in.   shaper    

Guide  grinder ' 

18-in.  shaper I 

lf\^-  lli\ll  l^ll;! Motor     belted     to     lineshaft 


24-in.  engine  lathe. 
24-in.  engine  lathe. 
24-in.  engine  lathe. 
24-in.  engine  lathe. 
Forming  lathe   .  .  .  . 

Grindstone    

24-in.  engine  lathe. 
Guide  grinder  .  .  .  . 
16-in.  engine  lathe. 


which   is    connected    bv    belt 
lineshaft  "D." 


to  i-  25 


J 

Group   "E"    and    "F." 


Forming  lathe    

36-in.  engine  lathe  . 

Stud   lathe    

17-in.  engine  lathe.  . 
17-in.  engine  lathe.  . 
17-in.    engine    lathe. 
12-in.   engine  lathe.  . 
17-in.    engine    lathe. 
Centering  machine  .  . 
17-in.  engine  lathe.. 
16-in.   engine  lathe.. 
Emery  grinder   ...... 

36-in.  engine  lath^.  . 

Bolt  cutter    

Bolt  pointer 

36-in.  engine  lathe.  . 

Grindstone   

42-ln.   engine  lathe.  . 
Oil  separator 


Motor  belted  to  lineshaft  ": 
which  is  connected  b.v  belt 
lineshaft  "F" 


toS- 


Group   "G.' 


20-in 
32-in 
36-!n 
32-in, 
36-in 
CO-in, 
.3  in. 


,  shaper  . . . . 
.  drill  press.  . 
,  drill  press.  . 

drill  press.  . 

drill  press.  . 

radial  drill, 
spindle  drill. 


Motor    belted     to    lineshaft     "G,"~) 

which    is    carried    by    brackets  1  „f. 
*■     bolted  to  columns  and  is  below  f 
crane     .'. J 


Tool  Room,  Group  "11." 


Yankee   drill   grinder 

32-in.  drill  press 

Double  wet  emery  giinder.  .  . 
li,  &  S.   universal  grinder.... 

16-in.  tool  room  lathe 

B.    &    .S.    miller 

Water  Service  Rei)airs  : 

24in.  engine  lathe 

.■i21n.  drill  press 

1 2-in.   shaper    

ripe  cutter  


..Motor  belted  to   lineshaft   "H". 


Group  "J,"  "K"  and  "L. 


30-in.  drill  press. 
Flue  cutter 


Flue  welder   Motor     belted     to    linfshaft     ".T,"  j 

Flue  welder   >     which    is    connected    by   belt    to  V    4 

Three-head  bolt  cutter lineshafts  "K"  and  "L" 1 


One-head  bolt  cutter. 
Stay-bolt  swage  .... 


108. 

no. 

111. 


i:!7. 

121. 


Group    ".M"    and    ".N". 
1 


12  In.  slotter   

Grindstone    

<iO-ln.   radial  drill : 

iCi-in.  engine  lathe i  ,,,  ,,,„ 

1  C-ln.  engine  lathe !  "',';,',;! 

30-in.   X   30  In.   planer 

3(;  in.  X  36  in.  planer 

30  in.  X  36  In.  jjlaner 

Centering  machine   

Urlndstone 


belted      to      lineshaft  "> 
which    Is    connected    b.v    belt 
lineshaft    "M"    
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124. 
125. 
126. 
127. 
129. 
130. 
131. 
132. 
11. 


30-ln. 
36  In. 
16-in. 
IG-iu. 
l.^i-in. 
20  in. 
501n. 
15-ln. 
32-in. 


engine  lathe, 
engine  latlie. 
engine  latlie. 
engine   lathe. 

sliaper    

shaper    

drill  press. .  . 

slotter    

boring  mill    . 


Group  "O." 


> Motor  belted  to  lineshaft  "O" 


Horse  power  of  all  motors  driving  machine 

tools  is 341 

Horse  power  of  crane  motors 292% 

Total  horse  power  of  all  motors  in  building.    633% 
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center  with  a  pitch  of  1  in  12.  It  was  original- 
ly made  of  galvanized  iron  but  it  did  not  take 
long  for  the  gases  from  the  engines  to  destroy 
this  and  it  was  relaid  with  1  in.  pine  boards 
covered  with  asphalt  roofing  paper.  This  has 
given  complete  satisfaction.  Wood  smoke- 
jacks  are  used  and  all  the  engines  head  into 
the  house.  In  the  walls  just  below  eaves  of 
roof  are  openings  for  ventilation  and  8  ft. 
X  12  ft.  windows  are  put  in  the  outside  wall 
in  line  with  each  pit.  The  entrances  for 
engines  are  12  ft.  wide  and  17  ft.  4  in.  high. 
They  are  concrete  arches  resting  on  2  ft.  2 
in.  square  concrete  columns.  The  pits  are 
60  ft.  long  in  the  clear  with  12  in.  added 
at  each  end  for  a  step.  Their  side  walls 
are  of  concrete  with  7  in.  x  16  in.  stringers 
laid  on  top  and  anchored  to  them  with  %  in. 
bolts.  The  bottoms  are  brick  arches  and  slope 
towards  the  center.  The  house  is  served 
by  a  60  ft.  turntable,  designed  and  patented 
by  C.  L.  Strobel,  Chicago. 


Discipline.* 


A  Longitudinal    Section   Thnaugh  Pit. 

Part   Plan   of   Roundhouse   and   Section    through    Pit. 


On  most  of  our  railroads  to-day  the  Divi- 
sion Superintendent  is  charged  with  the  re- 
sponsibility of  conducting  investigations  and 
applying  discipline;  in  this  he  is  assisted  by 
the  Trainmaster.  "Blue  Monday"  or  "Court 
Day"  is  looked  upon  by  the  average  employee 
with  fear  and  trembling.  He  fears  the  re- 
sult if  he  tells  the  truth,  and  he  trembles, 
fearing  that  he  may  be  found  out  if  he  does 
not  tell  the  truth,  so  he  approaches  the  Su- 
perintendent with  the  full  determination  of 
consolidating  his  feelings  by  telling  as  little 
as  possible,  and  accepting  the  consequences. 
It  is  at  this  point  where  the  average  disci- 
plinarian fails;    not  because  he  is  not  con- 


*  Extracts  from  a  paper  by  .1.  B.  Yohe,  General 
Superintendent  of  the  Pittsburgh  &  Lake  Erie,  read 
before   the   Railway    Club   of    Pittsburg,    May    27. 


pilasters  and  brick  trimmings  around  the 
windows  and  doors.  The  roof  trusses  and 
interior  supporting  columns  are  made  of 
steel  angles.  The  roof  is  of  galvanized  iron 
the  same  as  all  the  other  buildings.  Five 
longitudinal  tracks,  spaced  20  ft.  center  to 
center,  traverse  the  building  and  connect  at 
both  ends  to  the  yard  tracks.  The  floor  is 
made  of  vitrified  brick,  set  on' edge  and  laid 
on  4  in.  of  sand.  Rooms  along  the  west  side 
of  the  building  are  used  for  the  Master  Car 
Builder's  office,  sash  washing,  varnishing, 
paint  storeroom,  and  for  buffing  and  clean- 
ing. These,  of  course,  are  at  present  used 
also  by  the  coach  carpenters,  who  will  go 
to  the  coach  repair  shop  as  soon  as  it  is  built. 
At  the  north  end  of  the  paint  store  room 
for  the  distance  of  one  panel,  or  20  ft,  a 
s'mall  room  devoted  to  the  manufacture  of 
mineral  brown  paint  is  partitioned  off.  The 
iron  ore  is  obtained  in  bulk,  and  is  crushed, 
ground,  sifted  and  mixed  up  into  mineral 
brown  paint  for  freight  cars.  This  paint 
machinery  is  driven 
by  a  10  h.p.  motor. 
No.  92. 

Roundhouse. — Pro- 
vision has  been 
made  for  a  round- 
house with  56  stalls 
and  one  with  25 
stalls,  but  at  pres- 
ent only  a  section  of 
the  former  contain- 
ing 12  stalls  has 
been  built.  The  con- 
struction of  this 
roundhouse  is  some- 
what novel,  all  the 
walls  being  of  con- 
crete. The  roof 
slopes     towards    the 


Section  through    Roundhouse. 
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scientious  in  his  efforts  to  do  justice,  not 
because  he  lacks  the  courage  of  his  convic 
tions.  but  rather  because  the  truth  is  with- 
held, and  he  must  render  his  decision  upon 
circumstantial  evidence.  Where  a  board  of 
inquiry  is  appointed  to  conduct  investiga- 
tions and  apply  discipline  it  usually  consists 
of  one  officer  from  each  department.  It  is 
thought  that  under  this  plan  more  facts  are 
gleaned,  and  under  the  intelligent  question- 
ing of  the  examining  board  the  employee  is 
made  to  feel  that  if  he  tells  the  truth,  the 
whole  truth  and  nothing  but  the  truth,  he 
will  receive  justice.  This  system  also  has 
some  objectionable  features,  the  most  notable 
being  the  disposition  on  the  part  of  heads 
of  departments  to  "saddle  it  onto  the  other 
fellow,"  and  many  a  "Blue  Monday"  has  been 
enlivened  by  a  struggle  between  representa- 
tives of  the  transportation,  mechanical  and 


then  imposes  discipline  by  actual  suspension 
or  dismissal,  obtains  the  best  results. 

The  greatest  care  should  be  exercised  by 
the  oTficial  charged  with  the  duty  of  conduct- 
ing investigations.  He  should  be  a  man  of 
wide  experience  in  railroad  service,  one  tire- 
less in  his  efforts  to  secure  all  the  facts  in 
the  case,  willing  to  go  over  the  ground  per- 
sonally, if  necessary,  so  as  to  "put  himself 
in  the  other  man's  place,"  and  if,  perchance 
he  should  discover  that  the  one  under  sus- 
picion has  performed  his  duty  to  the  best  of 
his  abijity  and  understanding,  he  should  not 
hesitate  to  overlook  the  offense,  but  first 
have  a  "heart  to  heart"  talk  with  his  man 
alone  in  his  office,  pointing  out  to  him  the 
effect  of  the  accident  on  the  reputation  of 
his  company,  and  on  his  own  reputation  as 
a  railroad  official.  On  the  other  hand,  if, 
after   a   careful   personal   investigation    it   is 


ing  how  he  showed  mercy  to  a  soldier  who 
had  been  sentenced  to  be  shot  for  sleeping 
at  his  post. 


100,000-lb.     Coke     Cars    for     the     Chicago, 
Lake    Shore   &    Eastern. 


The  Chicago,  Lake  Shore  &  Eastern  has 
had  in  service  for  about  a  year  a  number  of 
100,000-lb.  coke  cars,  which  in  design  are 
similar  in  many  ways  to  the  steel  coke  cars 
of  the  Pennsylvania  Lines  West  described  a 
year  ago  (Railroad  Gazette.  June  26,  1903). 
The  dimensions  of  these  cars  are  somewhat 
smaller  than  the  Pennsylvania  car,  being  40 
ft.  over  end  sills,  10  ft.  high  from  rail  to 
top  of  side,  39  ft.  10  in.  long  inside,  and  9 
ft.  3'<,  in.  wide  inside. 

A   distinguishing  feature  of  the  design   is 
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Self-Clearing  50-Ton  Coke  Car,  Chicago,   Lake  Shore  &   Eastern. 


maintenance  departments.  However,  the  re- 
sult is  usually  satisfactory  to  all  concerned, 
and  the  employee  generally  accepts  the  ae- 
cision  of  a  board  of  inquiry  with  better  grace 
than  he  would  that  rendered  by  any  single 
individual,  and  there  is  also  less  liability  of 
the  case  being  appealed  to^  a  higher  official. 

All  investigations,  whether  conducted  by 
individual  or  board,  should  be  fair  and  im- 
partial, the  decision  reached  should  be  based 
upon  the  evidence  produced,  and  the  sentence 
imposed  without  fear  or  favor,  always,  how- 
ever, tempering  justice  with  mercy. 

Mr.  Yohe  then  went  on  to  refer  to  the 
merits  of  Brown's  discipline,  quoting  from 
Mr.  Brown's  book  on  the  subject,  and  con- 
tinuing said: 

A  most  thorough  education  on  the  part  of 
employees  as  to  the  principle  involved  is  ab 
solutely  necessary  before  the  Brown  system 
could  be  effectually  introduced,  and  to  prop- 
erly educate  on  these  lines  railroad  com- 
panies should  have  the  training  of  their  sub- 
jects from  the  day  they  enter  railroad  ser- 
vice. On  roads  that  select  their  employees 
from  the  farm  hands  and  country  boys  liv- 
ing along  their  line,  the  matter  of  education 
le  comparatively  easy,  and'  any  form  of  dis- 
cipline, properly  understood,  could  be  intelli- 
gently enforced.  On  roads  that  are  compelled 
to  select  their  employees  from  those  who 
have  seen  service  on,  or  have  been  dismissed 
from  other  railroads,  and  who  are  also  com- 
pelled to  reinforce  their  numbers  from  the 
floating  element  of  railroad  men,  many  of 
whom  place  but  little  estimate  on  the  value 
of  their  positions,  the  question  of  education 
Is  far  more  serious,  and  experience  has  con- 
vinced me  that  in  dealing  with  this  latter 
class,  the  manager  who  insists  upon  his  men 
being  given  a  fair  and   impartial  trial,  and 


found  that  the  one  being  investigated  has 
misrepresented  his  case,  made  false  state- 
ments, or  withheld  facts,  he  should  be  pun- 
ished by  actual  suspension,  or,  if  the  circum- 
stances warrant  such  a  course,  be  dismissed. 
If  extreme  penalty  is  imposed  it  should  be 
final. 

The  speaker  ended  by  giving,  as  an  ex- 
ample to  be  emulated,  a  specimen  of  the  dis- 
cipline dealt  out  by  President  Lincoln,  tell- 


the  absence  of  continuous  center  sills.  The 
floor  supports  the  load  as  well,  as  transmit- 
ting all  buffing  and  pulling  stresses.  It  is 
composed  of  %-in.  web  plates  riveted  at  their 
adjoining  edges  to  a  4-in.  x  4-in.  x  %-in. 
angle,  and  to  triangular  frames  of  angles 
spaced  2  ft.  6  in.  apart.  The  base  member 
of  these  frames  is  a  3-in.  x  3-in.  x  Vie-in- 
angle,  and  the  sides,  which  extend  1  ft.  I'Via 
in.  beyond  the  base,  are  4-in.  x  3-in.  x  Vn.-in. 


Operating    End   of  Car,   Doors   Open. 
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angles.  Connection  to  the  side  girders  is 
made  by  gusset  plates,  three  on  each  side, 
formed  of  two  bent  plates  spaced  iVi  in. 
apart  to  provide  an  opening  for  the  door- 
operating  latch,  and  riveted  along  their  upper 
edge  to  the  top  gusset  which  is  a  single  plate. 

The  center  sills  are  12-in.,  30-lb.  channels, 
12  ft.  4  in.  long  with  flanges  out.  The  inner 
ends  are  cut  at  an  angle  to  conform  to  the 
slope  of  the  floor  and  are  tied  together  and 
to  the  floor  by  a  sill  plate  31  in.  x  Vi6  in.  x  '> 
ft.  31/2  in.  riveted  to  the  bottom  flanges  and 
to  the  floor  web  plates.  Bent  plates  are  also 
riveted  to  the  top  flanges  and  to  the  apex 
angle  of  the  floor.  Transverse  floor  girders 
at  each  end  of  the  door  openings,  formed  of 
12-in..  20-lb.  channels,  are  riveted  to  the  bot- 
tom flanges  of  the  center  sills. 

The  body  bolster  and  support  for  the  over- 
hang of  the  hopper  floor  are  combined  in 
a  deep  box  girder,  as  shown  in  the  drawings. 
The  web  plates  of  the  girder  are  bent  at  the 
top  to  fit  the  slope  of  the  hopper,  to  which 
they  are  riveted,  the  inner  plate  having  a 
bend  sufficient  to  overlap  the  bend  of  the 
outer  plate.  One  set  of  rivets  passes 
through  both  plates  and  the  hopper  floor. 
Holes  are  cut  through  the  webs  for  the  cen- 
ter sills,  to  which  the  bolster  is  secured  by 
bent  plates.  The  bolster  is  stiffened  over  its 
center  plate  by  two  vertical  Z-bars  riveted  to 
both  webs  and  having  two  of  their  legs  ad- 
joining.     Additional    vertical    stiffening    is 


Operatinq    End. 

End    Elevation   of   50-Ton   Coke  Car. 

provided  by  angles  spaced  2  ft.  4Vi  in.  each 
side  of  the  center. 

The  end  sills  are  12-in.,  20i/i>-lb.  channels, 
with  flanges  turned  in,  and  bent  backward 
at  a  point  2  ft.  7%  in.  from  each  end  to  give 
an  end  displacement  of  5  in.  A  top  cover 
plate  is  riveted  to  the  flange  and  is  bent 
up  5  in.  for  riveting  the  end  framing.  The 
end  sill  is  cut  out  at  the  bottom  to  a  depth 
of  614  in.  for  the  coupler  shank,  the  opening 
being  reinforced  with  straight  and  bent 
plates  securely  riveted  to  the  channel  web. 
Diagonal  braces  extend  from  the  outer  ends 
of  the  end  sill  to  a  connection  with  a  plate 
riveted  to  the  top  flanges  of  the  center  sills 
just  in  front  of  the  body  bolster. 

The  side  girders  are  tied  together  at  the 
top  with  three  channels,  the  one  at  the  center 
being  a  10-in.,  15-lb.  channel,  and  those  on 
each  side  0*  it  8-in.,  ll^/i-lb.  channels.  The 
doors  are  19  ft.  11  Vi  in-  long  and  2  ft.  10',% 
in.  deep.  The  operating  mechanism  consists 
of  a  central  shaft  running  the  length  of  the 
car  below  the  apex  of  the  floor,  with  two 
sheaves  on  it  near  the  center,  around  which 
chains  pass  to  smaller  sheaves  on  auxiliary 
shafts  on  opposite  sides  of  the  car  near  the 
bottoms  of  the  doors.  Fastened  to  each  of 
these  latter  shafts  are  flve  latches,  connected 
to  the  adjacent  door.  The  form  of  these 
latches  may  be  seen  in  the  cross-sections. 
At  one  end  of  the  car  there  is  an  arm  on  the 
central  shaft,  its  normal  position  being  hori- 
zontal. A  chain  passes  from  its  outer  end 
to  a  horizontal  chain-shaft  above  it  and  on 
the  opposite   side  of  the  car.     Turning  the 
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hand-wheel  on  this  shaft  winds  up  the  chain, 
lifts  the  lever  and  opens  the  doors.  A  run- 
way, made  of  a  7-in.,  9a4-lb.  channel,  with  the 
flanges  down,  is  placed  above  the  apex  of  the 
floor,  being  supported  by  bent  plates  riveted 
to  the  latter.  The  cars  have  Westinghoust' 
friction  draft  gear.  Simplex  bolsters  and  Bar- 
ber trucks,  and  weigh  approximately  47.500 
lbs.  Practically  all  of  the  material  used  is 
commercial  shapes.  There  are  265  of  the 
cars  in  service. 

Although  designed  primarily  for  coke  ser- 
vice, the  car  will  handle  coal,  stone,  iron  ore 


tion,  consisting  of  five  cars,  ran  to  Monroe- 
ton,  12  miles,  where  it  was  turned  on  to  a 
side  track  and  ditched,  notice  having  been 
sent  to  the  agent  by  telegraph.  The  middle 
portion,  consisting  of  12  cars,  was  thrown  off 
the  track  as  it  crossed  the  bridge  over 
Schrader's  Creek,  near  Barclay,  and  with  the 
bridge,  which  was  a  wooden  one,  fell  to  the 
creek  below.  The  engine  and  three  cars,  fol- 
lowing, approached  the  bridge  too  fast  to 
be  stopped,  and  plunged  into  the  wreck  at 
the  bottom  of  the  creek.  The  men  on  the 
engine  jumped  off  and  saved  themselves, 
be,  2nd,  Minneapolis,  St.  Paul  &  Sault  Ste. 


93%  Ouf  hOufo/Bo/sfer- -^ 


._L 


48'xi't9'3'Benfn 


JU- 


J 


^^rr--^-^-^^"^^^ 


t-^ 


Cnd  Elevation. 


I  i  Bent  nj   Jm^s,fe  z^ 


Detail  of  Body  Bolster  for  50-Ton  Coke  Car. 


and  other  similar  coarse  freight  to  advan- 
tage. For  capacity  loads  of  coke,  racks  24 
in.  high  are  provided.  In  testing  the  car  for 
time  of  unloading,  49  tons  of  coke  were 
dumped  in  45  seconds.  With  coal  and  stone, 
capacity  loads  were  dumped  in  one  to  one 
and  a  half  minutes.  Wet  ore,  which  adhered 
to  the  sides  of  the  car  and  was  heavy,  took 
a  maximum  time  of  eight  minutes.  One  of 
the  cars  was  in  an  accident  and  received  a 
blow  severe  enough  to  break  the  sills  at  the 
end  and  damage  the  draft  rigging.  The  floor 
stood  the  shock  without  apparent  injury. 


Train    Accidents    in    the    Unitea    States    In 
July.' 


dn,  1st,  Norfolk  &  Western,  Kenova,  W. 
Va.,  a  freight  train  became  uncontrollable  on 
a  steep  descending  grade  and  ran  off  the 
track,  demolishing  two  boarding  cars  and  in- 
juring 12  workmen  who  were  in  the  cars. 

dn,  1st,  Susquehanna  &  New  York,  Laquln, 
Pa.,  a  string  of  19  cars  of  logs  and  one  car 
containing  a  log  loader  were  bumped  by  a 
string  of  three  empty  cars,  and,  becoming  un- 
controllable on  the  steep  grade,  ran  at  high 
speed  toward  Towanda.  After  running  a 
short  distance  the  string  of  car.s  broke  into 
three  parts  and  the  last  part,  consisting  of 
the  three  empty  cars,  was  overtaken  by  an 
engine  which  pursued  them.    The  front  por- 


'Accldents  In  which  InJurlpR  are  few  or  slight 
and  the  money  loss  is  apparently  small,  will  as  a 
rule  be  omitted  from  this  list.  The  official  accident 
rpcord  published  by  the  Interstate  Commerce  Com- 
mission fjuarteriy  Is  regiilarlv  reorinted  In  the 
Rnilro'iS  dnzctU-.  The  classifleation  of  the  acci- 
denis  in  the  present  list  Is  indicated  by  the  use 
of  the  following 

AliBnEVIATIONS. 

re         Rear  collisions, 
be        Butting  collisions, 
xc        Mlsffllaneriis   foliisions. 
dr        Derailments  ;  defect   of    roadway. 
Herallments  ;   defect  tt  equipment. 
Derailments:   negligence   in    operating. 
Derailments:  unforeseen   obslruction. 
Derailments  :   uncxTilained. 
.Miscellaneous    accidents. 
.\n  asterisk  at  the  beginning  of  a  paragraph  In- 
caics    a    wreck    wholly    or    partly    destroyed    by 
'• ;    a   dagger   Indicates   an   accident   causing    the 
:ith  of  one  or   more  passengers. . 
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Marie,  Tony,  Wis.,  westbound  passenger 
train  No.  7  ran  into  an  eastbound  freight 
train,  badly  damaging  both  engines,  three 
freight  cars,  one  baggage  car  and  one  mail 
car.  A  postal  clerk  and  two  tramps  were 
killed,  and  the  engineman,  three  trainmen 
and  12  passengers  were  injured. 

eq,  2nd,  Pennsylvania  road,  Roxburg,  N. 
J.,  a  freight  train  was  derailed  by  a  broken 
axlo  and  20  cars  were  thrown  down  a  bank 
and  wrecked.     Two  trainmen  were  killed. 

be,  3rd,  8  p.m.,  Chicago,  Burlington  & 
Quincy,  Lytles,  Wis.,  butting  collision  be- 
tween a  stock  train  and  a  switching  engine, 
wrecking  both  engines  and  several  cars. 
The  engineman  of  the  switching  engine  was 
killed.  It  is  said  that  this  engine  had  run 
past  a  train  order  signal  set  against  it. 

unf,  3rd,  5.36  p.m.,  Wabash  road,  Litch- 
field, 111.,  a  southbound  passenger  train  run- 
ning at  full  speed  was  derailed  at  a  mis- 
placed switch,  and  the  engine,  baggage  car 
and  first  three  passenger  cars  were  wrecked. 
The  engine  was  turned  completely  around, 
and  the  combination  baggage  and  smoking 
car  was  stood  upon  end.  A  number  of 
freight  cars  on  a  side  track  were  knocked 
over  and  demolished.  The  wreck  took  fire 
at  once  and  seven  of  the  nine  cars  in  the 
train  were  burnt  up.  Twenty-one  passengers 
and  three  employees  were  killed  and  45  pas- 
sengers were  injured,  the  bodies  of  some  of 
the  killed  being  destroyed  by  fire.  The  coro- 
ner's jury  which  investigated  the  wreck  re- 
ported that  the  switch  had  been  disconnected 
from  its  stand,  and  the  officers  of  the  road 
have  no  doubt  that  it  had  been  tampered 
with.  The  last  preceding  tiain  (a  passenger 
train)  had  passed  it  only  about  40  minutes 
before  the  disaster,  and  the  switch  had  not 
been  used  in  the  intervening  time. 

re,  5th,  Ruffin,  N.  C,  fast  mail  train  No. 
97  ran  into  the  rear  of  a  preceding  work 
train,  damaging  the  engine  and  wrecking 
two  freight  cars.     The  fireman  was  injured. 

be,  5th,  Wisconsin  Central,  Rugby  Junc- 
tion, Wis.,  butting  collision  between  a  freight 
train  and  an  empty  engine,  wrecking  both 
engines  and  several  cars.  One  trainman  was 
killed  and  four  other  trainmen  were  injured. 

tbc,  5th,  Philadelphia  &  Reading,  Frank- 
ford,  Pa.,  butting  collision  of  passenger 
trains,  wrecking  both  engines  and  damaging 


two  cars.  One  passenger  was  killed  and  two 
were  injured,  one  of  them  fatally.  The  south- 
bound train  had  run  only  about  a  quarter 
of  a  mile  from  its  starting  point.  The  north- 
bound train  had  disregarded  a  telegraphic 
meeting  order.  At  the  inquest  the  engine- 
man  admitted  that  he  confused  two  orders. 
"He  said  he  merely  glanced  at  them,  think- 
ing the  customary  instructions  regarding 
train  901  were  in  the  order."  When  nearing 
Frankford,  however,  the  brakeman  asked  to 
see  the  orders  and  pointed  out  the  mistake. 
The  air-brakes  were  then  put  on,  but  it  was 
too  late.  Another  witness  at  the  inquest  said 
the  two  men  would  not  have  lost  their  lives 
if  they  had  not  jumped  from  the  car.  The 
jury  refrained  from  censuring  the  conductor 
and  engineer,  who  had  already  been  punished 
by  dismissal. 

toth,  Colorado  Springs  &  Cripple  Creek 
District,  Cameron,  Colo.,  the  rear  car  of  a 
passenger  train,  which  became  uncontrollable 
while  being  switched,  ran  some  distance  to 
a  curve,  where  it  was  overturned  and 
wrecked.  Three  passengers  were  killed  and 
60  were  injured. 

unf,  Bth,  Chicago,  Peoria  &  St.  Louis,  Oak- 
ford,  111.,  a  passenger  train  was  struck  by  a 
cyclone  and  the  cars  were  lifted  off  the  track 
and  tumbled  down  a  bank.  The  baggage- 
man was  killed  and  12  passengers  and  three 
employees  were  injured. 

*eq,  6th,  Chicago  &  North  Western,  Wood- 
bine, Iowa,  a  freight  train  was  suddenly 
stopped  by  an  automatic  application  of  the 
air-brakes,  due  to  some  defect,  and  two  cars 
were  thrown  off  the  track  and  feU  across  the 
rails  of  the  adjacent  track.  A  freight  train 
on  the  latter  track  ran  into  the  wreck.  The 
broken  cars  at  once  took  fire  and  17  of  them, 
with  their  contents,  were  burnt  up.  One 
man  was  killed  and  two  others  were  injured. 

unf,  7th,  Ohio  Central,  Bellefontaine,  Ohio, 
a  freight  train  was  derailed  by  running  into 
a  washout,  a'nd  the  engine  and  five  cars  fell 
into  a  creek.     Five  trainmen  were  injured. 

xc,  8th,  11  p.m.,  Wabash  road.  Detroit, 
Mich.,  collision  of  passenger  trains  running 
at  low  speed,  one  of  the  trains  running  back- 
ward. One  sleeping  car  was  overturned. 
Two  passengers  were  injured. 

8th,  Atchison,  Topeka  &  Santa  Fe,  Men- 
don,  Mo.,  mail  train  No.  ,.7  was  derailed  at 
a  point  where  the  track  had  been  weakened 
by  rain,  and  the  tender,  fotir  baggage  cars 
and  one  mail  car  fell  down  a  bank.  Two 
trainmen  and  one  trespasser  were  injured. 

unx,  9th,  Raleigh  &  Cape  Fear,  Raleigh,  N. 
C,  a  passenger  train  was  derailed  and  one 
car  was  overturned.  Forty  passengers  were 
injured,  most  of  them  slightly. 

trc,  10th,  10  a.m.,  Erie  road,  Midvale,  N. 
J.,  a  special  excursion  train  standing  at  the 
tank  was  run  into  at  the  rear  by  a  following 
regular  passenger  train,  crushing  the  rear 
car  of  the  standing  train  and  damaging 
the  engine  and  several  other  cars.  Sixteen 
passengers  were  killed  and  more  than  60 
wei-e  inj,ured.  The  point  at  which  the  col- 
lision occurred  was  only  470  ft.  beyond 
a  block  signal  which,  it  appears,  had  not 
been  thrown  to  the  stop  position  after  the 
passage  of  the  special  train  and  therefore 
indicated  "all  clear"  to  the  following  train. 
The  investigation  developed  the  fact  that  the 
flagman  of  the  standing  train  was  out  only 
a  very  few  car  lengths.  He  had  an  oppor- 
tunity to  go  back  a  much  greater  distance. 

10th,  Missouri  Pacific,  Labadie,  Mo.,  an 
excursion  passenger  train  was  derailed  and 
two  passenger  cars  were  thrown  down  a  bank, 
tnining  ovei'  twice  before  they  reached  the 
bottom.  Two  other  cars  were  also  derailed 
and  17  passengers  wei-e  injured.  It  is  said 
that  a  wheel  of  the  tender  rode  the  point  of 
a  switch. 

nnx,  12th,  Cincinnati,  New  Orleans  &  Texas 
Pacific.  Oakdale,  Tenn.,  passenger  train  No. 
3  was  derailed  and  one  trainman  was  killed. 

tl3th,8  p.m.,  Chicago  &  Eastern  Illinois, 
Glenwood,  111.,  d  northbound  excursion  pas- 
senger train,  running  on  the  southbound 
tra<:k  to  get  around  an  obstruction,  collided 
with  a  part  of  a  freight  train  whi^h  had 
been  moved  southward  on  the  southbound 
track,  contrary  to  orders,  and  the  first  three 
cars  of  the  excursion  train  were  crushed. 
Eighteen  passengers  were  killed   and   25  or 
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more  injured,  most  of  them  being  members 
of  a  Sunday  school,  for  which  the  excur- 
sion was  run.  This  collision  was  reported 
in  the  Railroad  Oazelte  of  July  22  and 
August  5.  At  last  accounts  Engineman 
Hoxie,  who  moved  the  freight  cars,  could 
not  be  found.  He  disappeared  within  a  day 
or  two  after  the  collision. 

13th,  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis,  Sharon,  Ohio,  the  engine  and  several 
cars  of  a  freight  train,  while  crossing  a 
bridge  on  a  side  track,  broke  through  the 
bridge  and  were  wrecked.  The  fireman  and 
one  brakeman  were  killed  and  the  engineman 
was  severely  scalded. 

13th,  Louisville  &  Nashville,  Crestview, 
Fla.,  a  freight  train  which  had  become  un- 
controllable on  a  steep  descending  grade  was 
derailed,  apparently  by  the  breaking  of  the 
flange  of  a  wheel  of  the  engine,  and  the 
whole  train,  consisting  of  the  engine,  nine 
cars  of  lumber,  and  a  caboose,  was  ditched 
and  wrecked.  One  brakeman  was  killed  and 
the  engineman,  fireman  and  conductor  were 
injured. 

13th,  Chicago,  Rock  Island  &  Pacific, 
Havana,  Ark.,  eastbound  passenger  train  No. 
2  was  derailed  and  broke  through  a  bridge, 
the  mail  ear  and  smoking  car  falling  to  the 
creek  below.  Eight  passengers  and  four 
trainmen  were  injured. 

unx,  14th,  Grand  Trunk,  Gorham,  N.  H.. 
an  eastbound  passenger  train  was  derailed 
and  the  engine  and  four  cars  fell  down  a 
high  bank.  One  passenger,  three  trainmen 
and  a  mail  agent  were  injured,  the  latter 
fatally. 

unx,  14th,  Southern  Railway,  Fayette,  Ala., 
a  passenger  train  was  derailed  and  broke 
through  a  trestle  bridge,  the  engine  and  first 
two  cars  being  overturned.  The  engineman 
and  fireman,  mail  clerk  and  express  mes- 
senger were  injured. 

re,  15th,  Bessemer  &  Lake  Erie,  Predonia, 
Pa.,  a  special  train  ran  into  the  rear  of  a 
preceding  freight  train;  the  superintendent 
of  the  road  and  two  other  men  were  injured. 

unx,  15th,  Atlantic  Coast  Line,  La  Pine, 
Ala.,  a  pay  car  train  was  derailed,  and  one 
employee  was  killed. 

be,  15th,  5  a.m.,  Pennsylvania  road,  Ship- 
pen,  Pa.,  butting  collision  between  north- 
bound passenger  train  No.  107  and  south- 
bound freight  train  No.  152,  badly  damaging 
three  locomotives  and  wrecking  the  baggage 
car.  Two  firemen  were  killed  and  several 
other  trainmen  were  injured.  The  freight 
had  passed  from  double-track  to  single-track 
without  right,  the  engineman  having  failed, 
in  a  dense  fog,  to  keep  a  good  lookout  for 
the  stopping  place.  He  stopped  soon  after 
passing  the  switch  but  not  soon  enough  to 
prevent  the  collision. 

tunf,  16th,  Eastern  Texas,  Druso,  Tex.,  a 
passenger  train  was  derailed  at  a  point  where 
the  track  had  been  weakened  by  heavy  rains, 
and  two  passenger  cars  were  overturned. 
One  passenger  was  killed  and  two  were  in- 
jured, one  of  them  fatally. 

unx,  17th,  Pennsylvania  road.  Portageville, 
N.  Y.,  an  excursion  train  was  derailed  and  a 
tool  house  near  the  track  was  demolished  by 
the  derailed  engine.  Pour  passengers  were 
injured. 

unx,  17th,  Southern  Railway,  Edmunds, 
S.  C,  a  freight  train  running  at  high  speed 
was  derailed  and  several  cars  of  fruit  were 
wrecked.  One  brakeman  was  killed  and  an- 
other injured. 

unx,  17th,  Gulf,  Colorado  &  Santa  Pe,  Dal- 
las, Tex.,  passenger  train  No.  67  was  de- 
railed and  eight  of  the  nine  cars  in  the  train 
were  ditched,  two  of  them  being  wrecked. 
Of  the  400  passengers  on  the  train,  only 
six  were  injured.  The  brakeman  in  the  bag- 
gage car  was  crushed  by  an  iron  safe. 

tunx,  18th,  Illinois  Central,  Cold  Springs, 
Miss.,  southbound  passenger  train  No.  1  was 
derailed  and  four  of  the  five  passenger  cars 
were  overturned  and  fell  down  a  bank.  The 
conductor  and  10  passengers  were  injured, 
one  of  them  fatally. 

dn,  18th,  Boston  &  Maine,  Portsmouth,  N. 
H.,  an  engine  and  five  freight  cars  ran  off 
the  track  at  an  open  drawbridge  and  fell 
into  Piscataqua  river.  Pour  trainmen  fell 
into  the  stream  and  one  of  them  was  injured. 

dn,  19th,  Chicago  &  North  Western,  Stan- 


wood,  Iowa,  an  eastbound  passenger  train 
was  derailed  by  a  misplaced  switch,  badly 
damaging  the  engine  and  tour  cars  and  a 
building  near  the  track.  The  engineman 
and  fireman  were  killed  and  four  other  per- 
sons were  injured. 

be,  22nd,  Baltimore  &  Ohio  Southwestern, 
North  Vernon,  Ind.,  a  passenger  train  ran 
over  a  misplaced  switch  and  into  the  head 
of  a  freight  train  standing  on  the  side  track, 
damaging  both  engines.  One  fireman  was 
killed  and  three  other  trainmen  were  injured. 

unf,  22nd,  Central  of  Georgia,  Statesboro, 
Ga.,  a  freight  train  was  derailed  by  sand 
which  had  been  washed  upon  the  track  at  a 
crossing -and  three  train  men  were  injured. 

be,  22nd,  Chesapeake  &  Ohio,  Blue  Sulphur 
Springs,  W.  Va.,  rear  collision  of  freight 
trains,  damaging  the  engine  and  four  cars. 
Three  trainmen  were  injured.  The  leading 
train  had  been  suddenly  stopped,  and  the  fol- 
lowing section,  ordered  to  run  at  cautionary 
speed,  appears  to  have  been  following  too 
closely. 

unf,  22nd,  Southern  Railway,  Pranklin, 
Va.,  passenger  train  No.  9  was  derailed  by 
a  car  door  which  had  fallen  from  a  freight 
train  and  lay  across  the  track.  The  engine- 
man  and  fireman  and  a  flagman  riding  on 
the  engine  were  killed  and  the  baggageman 
was  injured. 

eq,  23rd,  Atchison,  Topeka  &  Santa  Pe, 
Kinsley,  Kan.,  eastbound  passenger  train  No. 
G  was  derailed  by  a  brake-beam  of  the  mail 
car  which  feil  to  the  track.  Tne  express  car 
and  one  passenger  car  were  ditched.  The 
express  messenger  was  killed  and  several 
other  persons  were  injured. 

23rd,  11  p.m.,  Pennsylvania  road,  Atglen, 
Pa.,  an  eastbound  freight  train  on  track  No. 
1  collided  with  a  part  of  a  westbound  freight 
train  which  was  switching  on  the  main  track, 
damaging  both  engines  and  several  cars.  A 
moment  later  a  second  eastbound  freight 
train  on  track  No.  2  ran  into  the  wreck. 
Altogether  three  engines  and  15  cars  were 
spread  across  the  four  main  tracks. 

DC,  25th,  Pennsylvania  road,  Delavan,  N. 
y.,  butting  collision  of  freight  trains,  wreck- 
ing both  engines  and  20  cars.  One  engine- 
man,  one  fireman  and  one  brakeman  were 
killed,  and  one  engineman  was  injured. 

26th,  3  a.m.,  Southern  Railway^  Boydton, 
Va.,  a  passenger  train  was  derailed  by 
spreading  of  rails,  and  the  tender,  baggage 
car  and  iwo  passenger  cars  were  overturned. 
Ten  passengers  were  slightly  injured. 

dr,  26th,  Southern  Railway,  Jonesboro, 
Tenn.,  a  freight  train  was  derailed  by  spread- 
ing of  rails  and  ten  cars  and  two  new  "dead" 
locomotives  were  badly  damaged.  The  man 
in  charge  of  the  new  locomotives  was  badly 
injured  and  four  trainmen  less  severely  hurt. 

26th,  Baltimore  &  Ohio,  Banning,  Pa.,  a 
passenger  train  was  derailed  by  a  defective 
rail  or  switch  and  the  dining  car  was  over- 
turned. Three  passengers  and  two  employees 
were  injured. 

eq,  27th,  Chicago.  Rock  Island  &  Pacific, 
Godfrey,  Colo.,  passenger  train  No.  5  was 
derailed  by  the  breaking  of  an  axle  of  the 
baggage  car,  and  four  passenger  cars  were 
overturned.  Although  the  train  was  running 
at  35  miles  an  hour,  it  is  said  that  the  pas- 
sengers in  the  overturned  cars  did  not  go 
into  a  panic,  and  only  six  of  them  were 
seriously  injured. 

trc,  28th,  St.  Louis.  Kansas  City  &  Col- 
orado, Jeffriesburg,  Mo.,  rear  collision  of  pas- 
senger trains:  one  passenger  was  killed  and 
two  were  injured. 

unf,  28th,  Great  Northern,  Leavenworth. 
Wash.,  a  freight  train  was  derailed  by  a  rock 
which  had  fallen  upon  the  track,  and  the 
engine  was  ditched.  The  engineman  was 
killed. 

be,  29th,  Pennsylvania  road,  Sharpsville, 
Pa.,  butting  collision  between  a  passenger 
train  and  an  empty  engine.  wre3king  both 
engines  and  the  foremost  passenger  car, 
which  was  next  to  the  tender.  The  engine- 
man  of  the  passenger  train  was  killed  and 
the  fireman  fatally  injured.  Three  other 
trainmen  were  injured.  The  empty  engine 
was  running  on  the  time  of  the  passenger 
without  orders. 

re,  30th,  Cincinnati,  Hamilton  &  Dayton, 
Russellville,  Ind.,  a  heavy  freight  train  as- 


cending a  grade  was  run  into  at  the  rear 
by  a  following  light  freight  train.  A  fire- 
man (off  duty)  was  killed. 

re,  30th,  St.  Louis  &  San  Francisco,  Beau- 
mont, Kan.,  a  freight  train  ran  into  the  rear 
of  a  preceding  freight,  wrecking  the  engine, 
caboose  and  two  cars.  The  engineman  was 
injured. 

xc,  31st,  11  p.m..  New  York,  New  Haven 
&  Hartford,  New  Haven,  Conn.,  an  eastbound 
passenger  train  collided  with  a  freight  train 
which  was  backing  onto  a  side  track,  dam- 
aging the  engine  and  several  freight  cars 
and  throwing  the  passenger  engine  down  a 
bank.  The  engineman  was  killed  and  the 
fireman  injured. 

31st,  Glover,  111.,  a  freight  train  of  the  Chi- 
cago &  Eastern  Illinois  ran  into  a  freight  of 
the  Peoria  &  Eastern  at  the  crossing  of  the 
two  roads,  wrecking  several  cars  and  ditch- 
ing the  engine. 

unx,  31st,  Louisville  &  Nashville,  Boyles, 
Ala.,  a  freight  train  was  derailed  and  nine 
cars  were  ditched.    One  brakeman  was  killed. 


A    Third-Raii    Electric    Heating    System. 


BY    WILLI.41M    OREENOW,    JR. 

The  formation  of  ice  on  the  third  rail  is 
due  to  the  difference  in  temperatures  be- 
tween the  third  rail  and  the  atmosphere. 
As  all  metals  are  slow  to  respond  or  con- 
form to  these  sudden  changes,  it  is  but  nat- 
ural that  rain  or  moisture  falling  upon  a 
thoroughly  chilled  rail,  will  quickly  freeze 
and  form  a  hard  coating  of  ice,  which  is  dif- 
ficult to  remove  mechanically.  This  coating 
of  ice,  being  an  insulation  of  high  resist- 
ance, effectively  prevents  the  current  from 
flowing  to  the  collectors  or  shoes  of  the  mo- 
tor car,  until  the  temperature  of  the  rail 
rises  above  the   freezing  point. 

To  remove  this  coating  of  ice,  many  me- 
chanical appliances,  such  as  wire  brushes 
and  scrapers,  liave  been  employed,  but  with- 
out complete  success,  except  in  such  in- 
stances where  specially  constructed  scrapers 
or  blades  were  brought  to  bear  with  enor- 
mous pressure  upon  the  third  rail.  These 
pressures  have  been  found  to  be  prohibitive, 
however,  as  they  not  only  damage  the  third 
rail  by  repeated  cuttings,  but  also  impair 
the  stability  of  the  insulator  mountings. 

The  only  effectual  way  to  remove  and  even 
pi'event  these  ice  coatings  is  to  heat  the 
third  rail  by  means  of  electricity.  Plans 
have  been  suggested  requiring  a  special 
form  of  rail  section  or  a  complication  of  con- 
nections and  apparatus  for  the  conversion 
of  the  electric  current.  No  regard,  however, 
has  been  given  to  the  cost  of  these  electric 
heating  systems  nor  to  their  applicability  to 
the  T  sections  of  third  rail  now  in  use. 

The  writer  has  devised  a  method  which  is 
applicable  to  the  T  rails  now  in  use,  where- 
by the  temperature  of  the  third  rail  can 
be  quickly  raised  a  number  of  degrees  above 
the  surrounding  air,  with  an  economical  use 
of  current. 

The  steel  heating  wire  extends  along  the 
length  of  the  third  rail,  from  which  it  is 
insulated  by  porcelain  bushings.  It  is  se- 
curely held  in  position  close  under  the  rail 
head  by  wood  strips,  which  also  extend  along 
both  opposite  sides  of  the  rail,  enclosing  it. 
One  end  of  the  heating  wire  is  directly  con- 
nected to  the  third  rail,  while  the  other 
end  is  connected  to  the  ground  by  a  switch 
provided  with  a  magnetic  blow-out  break 
and  whi^h  may  be  operated  electrically  from 
any  point  to  close  and  open  the  heating  cir- 
cuit. This  beating  wire  is  also  provided  at 
intervals  with  tubular,  telescoping  joints, 
which  permit  of  its  expansion  and  contrac- 
tion, when  heating  and  cooling.  The  wood 
strips  serve  to  shield  the  rail  from  the  wind 
and  also  to  maintain  the  temperature  of  the 
rail  when  raised  for  a  greater  length  of  time. 

The  following  data,  proving  the  feasibility 
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of  this  system,  was  obtained  from  a  series  of 
tests  made  in  the  car  yards  of  the  Connecti- 
cut Railway  &  Lighting  Company  at  Bridge- 
port, Conn.,  on  different  days  during  Feb- 
ruary and  March,  1904,  on  a  70-lb.  T  rail,  30 
ft.  long,  to  which  one  heating  wire  was 
mounted  in  the  manner  already  described. 
This  wire  was  connected  in  series  with 
a  water  barrel  rheostat  for  purposes 
of  test,  showing  clearly  that  the  amount 
of  current  consumed  by  the  rheostat 
and  wire  is  equivalent  to  the  amount  of 
current  consumed  by  a  similar  wire,  ha'f  a 
mile  long,  heating  a  half  mile  of  third  rail. 


slabs  of  loose  ice  placed  upon  the  rail  would 
quickly  melt  and  drop  away. 

It  is  safe  to  assume  that,  by  employing 
two  heating  wires,  one  each  side  under  the 
rail  head,  requiring,  however,  twice  the 
amount  of  current,  the  above  results  can 
be  obtained  in  nearly  half  this  time.  After 
the  current  was  cut  off  from  the  heating  wire 
the  temperature  of  the  rail  would  continue  to 
rise,  after  which  it  would  be  very  slow  in 
dropping  back  to  its  former  normal  condi- 
tion, due  no  doubt  to  the  protection  afforded 
by  the  wood  strips  enclosing  its  web  or 
sides.     For  obtaining  correct  rail  tempera- 


an  approximate  current  consumption  of  45 
to  90  k.w.,  respectively,  and  which,  at  two 
cents  pe-  k.w.  per  hour,  for,  say,  15  minutes, 
will  represent  an  approximate  cost  of  23 
cents  for  the  removal  of  ice  from  one-half 
mile  of  third  rail,  and  46  cents  for  one  mile. 
Greater  unit  lengths  of  heating  wire  than 
one  mile  would  not  be  well  or  safe  to  rec- 
ommend, the  size  or  diameter  of  the  wire 
reaching  its  maximum  for  that  length  owing 
to  the  limited  space  wherein  it  can  be  in- 
sulated and  enclosed  under  the  rail  head. 

This  system  may  be  applied  and  mounted 
to  any  T  rail  section  without  drilling  holes 
in  rail.  The  present  rail-joint  plates  in  use 
can  be  exchanged  or  replaced  by  a  special 
form  having  a  channel  or  groove  for  the  re- 
ception and  enclosure  of  the  heating  wire. 
The  heat  radiating  from  the  wire  is  not  so 
great  as  to  char  or  discolor  the  wood  groove, 
though  in  practice  this  groove  could  be  lined 
with  asbestos  cement,  which  can  be  thickly 
applied"  with  a  brush  before  placing  and 
securing  the  wood  strips  in  position. 


Railroad   Shop  Tools. 
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Fig.    1 — The    Fosdick    Horizontal    Boring    and    Milling    Machine. 


This  rail  was  kept  outdoors,  where  it  was 
exposed  to  the  weather  under  conditions 
similar  to  ai^y  in&talled  third  rail.  The 
temperature  of  the  air  ranged  from  15 
deg.  to  31  deg.  F.  during  the  tests. 
At  times  water  was  poured  over  the 
rail  the  night  before  to  produce  a  thick 
coating  of  ice,  for  purposes  of  demonstra- 
tion the  following  morning.  I  was  assisted 
in  making  these  tests  by  Messrs.  W.  T.  Ovi- 
att,  Electrical  Superintendent,  and  R.  B. 
Davis,  both  engineers  of  the  above  railway 
company.  The  averages  taken  from  all  tests 
give:  Temperature  of  air,  23  deg.  F. ;  cur- 
rent consumed,  90  amperes  at  500  volts 
pressure;  time  in  which  lie  was  melted,  12 
to  15  minutes;  rise  in  temperature  of  rail 
above  32  deg.  F.,  2  deg.  to  19  deg. 

When  the  temperature  of  the  air  was  15 
deg.  P\  the  temperature  of  the  rail  would 
in  15  minutes  be  raised  to  34  deg.  F.,  and  2 
deg.  above  freezing,  when  melting  of  the 
ice  would  occur.  This  condition,  however, 
is  not  a  natural  one  and  will  not  occur  in 
practice,  but  serves  to  demonstrate  the  effi- 
ciency of  the  system  and  to  what  extent  the 
temperature  of  the  rail  can  be  raised  within 
the  stated  time.  Again,  when  the  tempera- 
ture of  the  air  was  31  deg.  F.,  the  tempera- 
ture of  the  rail  would  be  raised  in  12  min- 
utes to  50  deg.  F.,  or  18  deg.  above  freez- 
ing. The  temperature  of  the  one  heating 
wire  employed  in  these  lests  was  about  475 
deg.  F.,  according  to  calculations,  consuming 
an  electrical  energy  of  45,000  watts. 

It  was  noticed  that  almost  regularly 
within  eight  minutes  after  the  heater  circuit 
was  closed  the  ice  would  crack  and  loosen 
from  the  rail,  when  it  could  be  readily 
pushed  off,  and,  four  to  seven  minutes  later 
at  the  end  of  12  or  15  minutes'  closed  circuit, 
the  ice  would  entirely  disappear.  Even  thick 


HORIZONTAL    DRILLING     AND    BORING    MACHINES. 

This  type  of  machine  is  considered  by 
many  to  be  next  to  the  lathe  in  usefulness. 
It  is  used  for  horizontally  boring,  drilling 
and  facing,  and  is  adapted  to  a  great  variety 
of  work.  Cylinders  may  be  bored,  faced  on 
the  flanges,  drilled  and  tapped  for  studs  with 
but  one  setting.  Valve  seats  can  be  milled 
off  and  the  ports  cut  out,  while  for  driving 
boxes  and  other  bearings  a  machine  of  this 
kind  is  very  useful.  The  construction  of 
these  machines  is  such  that  work  can  be  set 
rapidly  and  with  ease.  Owing  to  the  differ- 
ent uses  that  these  machines  are   put  to  it 


Fig.   3 — The    Espen-Lucas    Horizontal    Boring,    Milling    and    Drilling    Machine. 


ture  readings,  the  thermometer  bulb  was 
inserted  in  a  hole  drilled  in  the  rail  head; 
this  hole  was  filled  with  quicksilver,  to  af- 
ford good  metallic  conductance  to  the  bulb 
A  test  tube  was  then  flipped  over  the  ther 
mometer  to  exclude  it  from  the  air. 

With  this  system  I  propose  to  heat  half 
mile  and  single  mile  lengths  of  third  rail 
with  a  continuous  heating  wire  of  corre- 
sponding unit  length  and  resistance,  where- 
by the  temperature  of  the  wire  may  be 
maintained    between   450  and   500   deg.   with 


is  important  that  they  should  have  a  wide 
range  of  speed  and  feeds.  Although  a  num- 
ber of  builders  make  this  type  of  machine, 
the  general  design  is  about  the  same,  the  sev- 
eral designs  differing  principally  in  size  and 
in   I  he  details  of  construction. 

The  horizontal  boring,  drilling  and  milling 
macliine.  shown  in  Figs.  1  and  2,  is  made 
by  -the  Fosdick  Machine  Tool  Company,  Cin- 
cinnati, Ohio,  and  is  used  for  boring,  drill- 
ing, reaming,  facing,  milling,  etc.  The  ma- 
chine is  driven  by  a  splined  shaft  which  trav- 
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erses  the  driving  cone  on  the  rear  of  the 
bed.  The  column  carrying  the  spindle  head 
has  a  horizontal  movement  on  the  bed  by 
hand  or  power  in  both  directions;  also  a 
quick  forward  and  return  motion  by  power 
operated  by  the  handwheel  on  the  front  of 
the  bed.  The  spindle  head,  which  is  coun- 
terbalanced and  fitted  with  a  safety  chain, 
has  a  vertical  movement  on  the  column  by 
hand  or  power  in  both  directions,  and  for 
auick  adjustment  is  operated  by  means  of 
the  pilot  wheel  on  the  front  of  the  spindle 
head.  The  spindle  runs  in  adjustable 
bronze  bearings  and  has  a  thread  cut  in 
its  front  part  to  receive  chucks,  large 
milling  cutters,  facing  heads,  etc.  It  re- 
volves in  right  or  left  hand  directions 
and  can  be  started,  stopped  or  reversed 
instantly.  The  spindle  bar,  which 
passes  through  the  spindle,  is  4  in.  in  : 
diameter,  has  22  in.  traverse  and  is 
fitted  with  a  No.  5  Morse  taper.  It  has 
power  and  hand  feed  in  both  directions, 
is  operated  from  the  pilot  wheel  for 
quick   adjustment   and    can   be   securely 


table  in  which  the  T  slots  are  planed  is  sta- 
tionary and  bolted  to  the  bed  and  base,  in- 
suring perfect  alinement  of  the  work.  The 
horizontal  feed  of  the  column  and  of  the 
spindle  bar  and  the  vertical  feed  of  spindle 
head,  are  taken  from  the  spindle.  The  feeds 
are  positive  geared  and  are  eight  in  number. 
All  feeds  are  reversible  and  can  be  operated 
by  either  hand  or  power,  and  are  arranged 
in  geometrical  progression  from  .007  in.  to 
V4,    in.    per   revolution    of   the   spindle.      The 


the  end  of  the  spindle  to  the  end  of  the  bed 
is  12  ft.  6  in.  The  total  height  of  the  ma- 
chine is  8  ft.  and  the  net  weight  is  12,000  lbs. 

The  accompanying  illustration  (Pig.  3) 
shows  the  horizontal  floor  boring,  milling 
and  drilling  machine  made  by  the  Espen- 
Lucas  Machine  Works,  Philadelphia.  This 
tool,  while  it  conforms  in  its  principal  fea- 
tures to  the  more  expensive  and  larger  ma- 
chines, is  able  to  do  the  boring  and  a  large 
amount  of  the  milling  heretofore  necessarily 
done  on  the  long  milling  machine.  It  covers 
a  wide  range  and  a  great  variety  of  work, 
being  applicable  to  all  kinds  of  boring,  tap- 
ping, reaming  and  milling,  such  as  key-seat- 
ing long,  heavy  shafting  in  short  places, 
which  operation  otherwise  requires  a  larger 
machine.  It  can  be  used  for  face  milling, 
with  a  rotary  cutter  head  like  a  rotary 
planer,  and  will  do  all  kinds  of  end  milling 
and  can  be  used  for  cotter  drilling  and  cut- 
ting key-seats  with  end  mill.  Large  castings 
can  be  placed  on  the  platen  and  all  work  fin- 
ished with  but  one  setting. 

The  spindle,  which  is  made  of  hammered 
crucible  steel,  is  4  in.  in  diameter  and  feeds 
through  a  gun  metal  sleeve.  The  boring  bar 
has  24  in.  feed,  and  has  a  No.  6  Morse  taper 
hole  in  the  end,  also  a  pin  hole  for  retaining 
the  bars  and  milling  tools  in  place.  The 
head  has  a  vertical  adjustment  of  30  in.  and 
can  be  clamped  in  any  position  for  milling. 
The  column  carrying  the  spindle  head  has 
automatic  feed  and  quick  return  in  both 
directions,  giving  a  42  in.  horizontal  move- 
ment to  the  spindle  head  for  milling.  The 
spindle  has  feed  in  either  direction  for  bor- 
ing and  counterboring  both  ends  of  cylinders. 
The  spindle  is  geared  for  heavy  work  and 
has  a  five-step  cone,  which  gives  80  changes 


Fig.  2 — The  Fosdick   Horizontal   Boring  and   Milling   Machine. 


clamped  for  face  milling  purposes.  The 
back  gears  are  on  the  spindle  head,  bring- 
ing the  power  direct  to  the  work,  thus 
relieving  the  outer  shafts  from  unnec- 
essary strain,  and  also  reducing  the  vibra- 
tion of  the  cutting  tools  to  the  minimum. 
The  lever  for  operating  the  back  gears  is  on 
the  spindle  head.  These  gears  can  be  en- 
gaged or  disengaged  while  the  machine  is 
running.  The  outer  support  for  the  boring 
bar  can  be  clamped  securely  to  the  table  and 
has  horizontal  and  vertical  adjustment.  It 
is  provided  with  graduated  steel  rules,  as  is 
also  the  face  of  the  column  and  the  bed,  and 
the   spindle    sleeve   is   also   graduated.      The 


spindle  speeds  are  ten  in  number,  arranged 
in  geometrical  progression  from  4  to  260  r. 
p.m.  The  gear  ratio  from  the  cone  driving 
shaft  to  spindle  is  2%:1:  that  is,  when  the 
driving  shaft  makes  2%  revolutions,  the 
spindle  makes  1.  The  ratio  of  back  gears  is 
13.6:1.  All  of  the  bearings  are  bushed  with 
bronze.  The  bevel  and  miter  gears  are  all 
planed  from  the  solid.  The  maximum  dis- 
tance from  the  table  to  the  center  of  the 
spindle  is  44  in.  The  minimum  distance  is 
8  in.  The  table  is  31  in.  x  72  in.,  and  the 
distance  from  the  top  of  the  table  to  the  floor 
is  22  in.  The  column  has  a  horizontal  adjust- 
ment on  the  bed  of  32  in.    The  distance  from 


of  feed  and  20  changes  of  speed.  The  gearing 
is  made  of  steel,  cut  from  the  solid,  and  tht 
bearings  are  all  lined  with  bronze.  The  ma- 
chine can  be  built  with  plain  or  compound 
table,  or  with  both.  The  platen  is  42  in.  x 
84  in.  The  tail  support  is  built  with  "or 
without  a  horizontal  adjustment.  Adjusting 
screws  and  micrometer  adjusting  dials  are 
also  attached,  if  required.  The  countershaft 
is  arranged  so  that  the  spindle  can  be  run 
in  either  direction.  The  length  and  width 
of  the  table  and  also  the  length  of  move- 
ments in  all  directions  can  be  increased  to 
suit  requirements. 

(To  be  Continued.) 
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The    Growth    of    the    Missouri    Pacific. — II. 


(Continued  from  page  189.) 
The  preceding  article  outlined  the  early 
history  of  the  Missouri  Pacific  System  from 
the  time  of  its  acquisition  by  Jay  Gould  up 
to  the  present  period  of  expansion,  which 
began  six  years  ago.  This  article  will  briefly 
describe  the  reconstruction  work  which  has 
been  done  and  the  new  lines  which  have 
been  built,  all  of  which  is  a  part  of  a  well 
defined  plan  of  improvements  made  before 
any  of  the  work  was  started.  In  a  subse- 
quent issue,  the  purposes  of  the  work  whioh 
has  already  been  done  and  the  ultimate  aim 
of  the  management  will  be  pointed  out. 

The  first  extensive  piece  of  work  which 
was  undertaken  was  the  change  of  grade  and 
alinement  on  the  main  line  of  the  Iron  Moun- 
tain through  Arkansas.  This  part  of  the 
system  had  always  carried  a  heavy  traffic 
both  in  freight  and  passengers  and  had  a 
large  earning  capacity,  although  in  many 
ways  it  was  one  of  the  worst  lines  to  oper- 
ate economically  because  of  its  adverse  phy- 
sical conditions.  From  St.  Louis  south  to 
De  Soto,  Mo.,  the  road  follows  the  Missis- 
sippi for  much  of  the  way  and  has  no  grades 
of  any  consequence,  but  between  De  Soto 
and  Piedmont  it  crosses  the  range  of  hills 
known  as  the  Iron  Mountain,  from  which  it 


charge  and  was  thus  enabled  to  handle  it 
with  the  least  possible  interruption  and  de- 
lay of  trafiic.  No  serious  accidents  or  con- 
gestion which  might  have  been  directly  at- 
tributed to  this  reconstruction  occurred 
while  it  was  going  on  and  the  benefits  de- 
rived from  the  increase  in  train  load  which 
was  made  possible  were  felt  almost  from  the 
beginning.  Where  trains  had  formerly  been 
limited  to  1,390  tons  between  Newport  and 
Little  Rock,  they  were  increased  to  1,600 
tons,  and  south  of  Little  Rock  to  Texarkana, 
the  increase  was  from  890  tons  to  1,600  tons. 
The  heavy  grade  over  the  summit  between 
De  Soto  and  Piedmont  was  also  materially 
reduced  and  the  entire  line  was  reballasted 
with  rock  and  gravel,  many  of  the  lifts 
through  the  swamp  lands  being  made  with 
gravel  alone  to  a  depth  of  4  ft.  and  even 
more.  New  75-lb.  rail  was  laid,  permanent 
culverts  put  in  to  replace  timber  trestles 
and  all  of  the  bridges  put  in  good  condition 
for  carrying  heavy  engines.  Yards  were  in- 
creased and  sidings  lengthened  at  the  same 
time  so  that  when  the  improvements  were 
entirely  completed,  the  line  from  St.  Louis 
to  Texarkana,  some  490  miles,  was  in  fine 
shape  to  handle  any  amount  of  business  with- 
in the  restricted  limits  of  a  single-track  road. 
The  total  cost  of  the  work  north  of  Little 
Rock  was  approximately  $230,000,  and  about 


The  general  plans  for  grade  improvements 
and  reconstruction  also  included  some  heavy 
work  at  both  ends  of  the  line  from  Kansas 
City  to  Little  Rock.  This  part  of  the  sys- 
tem had  been  growing  in  importance  rapidly 
with  the  development  of  southeastern  Kan- 
sas and  Indian  Territory,  and  it  was  essen- 
tial in  order  to  hold  the  territory  which  it 
traversed  from  the  inroads  of  active  competi- 
tors, to  place  the  entire  line  in  satisfactory 
shape  for  economical  operation.  Surveys 
were  made  for  a  .75  per  cent,  grade  line  from 
Qsawatomie,  Kan.,  south  to  Coffeyville,  which 
included  three  important  detours  from  the 
old  right-of-way,  the  most  important  being 
one  about  8.5  miles  along  around  Yates  Cen- 
ter which  eliminated  much  curvature  and 
was  made  without  heavy  cutting.  The  Je- 
tour  around  Mt.  Ida,  3.5  miles  long,  reduced 
the  grade  from  1.5  per  cent,  and  was  made 
to  avoid  the  heavy  expense  of  cutting  down 
the  main  line  at  that  point  which  it  was 
estimated  would  cost  about  $130,000  more 
than  the  detour.  South  of  Coffeyville,  the 
Kansas  &  Arkansas  Valley,  which  is  oper- 
ated by  the  Iron  Mountain,  has  no  grades 
heavier  than  .75  per  cent.,  and  it  needed 
little  extra  work  aside  from  laying  heavy 
rail,  ballasting  and  lengthening  sidings,  to 
put  it  on  a  par  with  the  north  end  of  the 
line. 
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Condensed   Profiles  of  Little  Rock  &  Fort  Smith   Line   Before  and  After   Grade  Adjustments. 


takes  its  name,  and  over  the  summit  of  these 
hills  there  was  a  2  per  cent,  grade.  From 
Piedmont  south  through  Arkansas  to  Texar- 
kana, grades  of  1  per  cent,  were  quite  fre- 
quent and  in  a  number  of  places  bad  curves 
had  been  located  in  the  original  survey. 
Plans  were  mad.?  to  cut  down  all  grades  be- 
tween Newport.  Ark.,  and  Texarkana  to  a 
maximum  of  .6  per  cent.,  and  to  improve 
the  alinement  also,  at  the  same  time  taking 
out  the  numerous  sags  and  filling  in  the  low 
spots  through  the  swamps.  The  work  was 
begun  early  in  1898  and  wan  stretched  out 
over  about  75  miles  of  track  north  of  Little 
Rock  and  at  a  number  of  the  worst  hills 
south  of  Little  Rock.  Steam  shovels  were 
put  to  work  in  the  heaviest  cuts  and  although 
delayed  by  unfavorable  weather  and  other 
causes,  the  preparation  of  the  subgrade  and 
shifting  of  the  tracks  to  the  new  alinement 
was  practically  completed  by  the  end  of  1900 
on  the  line  north  of  Little  Rock.  South  of 
that  point,  the  improvements  were  not  com- 
pleted until  the  end  of  1902.  for  the  work  on 
that  section  while  not  spread  out  over  so 
much  ground  was  much  heavier  and  more 
difficult  to  complete. 

During  the  time  that  these  improvements 
were  being  made,  the  trafiic  on  the  Iron 
Mountain  increased  tremendously  in  volume 
and  made  any  rapid  completion  of  the  grade 
adjustment  impos.^ible.  The  operating  de- 
partment   had    all    o;    the    work    under    its 


$840,000  for  the  improvements  south  of  that 
point. 

While  these  changes  were  being  made  on 
the  main  line  of  the  Iron  Mountain,  a  re- 
duction of  grades  was  also  being  made  on 
the  Valley  Division  between  Little  Rock  and 
Arkansas  City,  114  miles.  The  grades  be- 
tween Pine  Bluff  and  Little  Rock  were  re- 
duced from  a  maximum  of  79  ft.  per  mile  to 
26  ft.  per  mile.  Grades  of  42  ft.  per  mile 
were  used  indiscriminately  on  the  old  line 
and  this  kept  the  train  load  down  to  about 
900  tons  for  the  10-wheel  engines  which  were 
used  over  this  division.  After  the  grade  re- 
dudion  the  train  load  for  the  same  class  of 
engines  was  increased  400  tons.  At  the  same 
time  the  bridges  on  the  south  end  of  this 
division  between  McGehee  and  Riverton,  La., 
were  changed  to  carry  heavy  engines,  and 
most  of  the  north  end  was  ballasted  up  to 
standard.  All  of  the  sidings  and  passing 
tracks  were  lengthened  out  to  accommodate 
longer  trains  and  the  whole  line  from  Lit- 
tle Rock  to  the  connection  with  the  Texas 
&  Pacific  line  to  New  Orleans  was  put  in 
shape  to  handle  heavy  traffic.  No  iieavy 
work  was  necessary  on  the  south  end  since 
the  road  runs  for  most  of  the  way  through 
the  lew  swamp  lands  and  is  almost  level. 
After  nearly  two  years'  work  the  grade  re- 
duction between  Pine  Bluff  and  Little  Rock 
was  completed  in  1902  at  a  total  cost  of  about 
?  J  70,000. 


By  far  the  most  extensive  and  complete 
reconstruction  was  done  on  the  south  end 
between  Fort  Smith  and  Little  Rock.  Al- 
though this  line  follows  the  Arkansas  river 
for  its  entire  length  and  might  well  have 
been  built, with  a  merely  nominal  ruling 
grade,  it  had  been  put  through,  apparently, 
with  the  least  expense.  The  maximum 
grade  was  92.5  ft.  per  mile,  and  grades  of 
80  ft.  per  mile  were  used  indiscriminately. 
Of  its  entire  length  of  163  miles  only  32 
miles  were  level,  and  it  was  manifestly  im- 
possible to  operate  heavy  trains  over  such 
a  route  until  it  had  been  rebuilt  completely. 
It  was  decided  to  establish  a  ruling  grade 
of  .6  per  cent,  and  to  eliminate  as  much  as 
possible  of  the  rise  and  fall  in  the  old  line. 
Thirteen  detours,  aggregating  about  43  miles, 
were  surveyed  and  work  was  begun  early 
in  1902.  The  line  is  now  being  ballasted 
and  put  in  condition  for  carrying  heavy  traf- 
fic, new  75-lb.  rails  having  been  laid,  bridges 
strengthened  and  additional  sidings  and  yard 
facilities  at  both  ends  having  been  provided. 
This  work  was  the  most  expensive  which 
has  been  done,  the  Little  Rock  &  Fort  Smith 
improvements  alone  having  cost  nearly  $3,- 
500,000  to  date.  The  work  done  north  of 
Coffeyville  on  the  Missouri  Pacific  lines  cost 
about  $750,000,  bringing  the  total  cost  with 
miscellaneous  expenditures  on  the  Kansas  & 
Arkansas  Valley  up  to  $4,500,000,  or  nearly 
$10,000  a  mile.     As  on  the  main  line  recon- 
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struction  on  the  Iron  Mountain,  all  of  this 
work  was  done  under  the  direction  of  the 
operating  department  and  with  the  least  pos- 
sible interruption  of  trafBc. 

The  accompanying  condensed  profiles  give 
some  idea  of  the  amount  of  grade  reductions 
made.  The  changes  have  resulted  in  an  in- 
crease in  the  tonnage  rating  of  engines  from 
800  tons  to  1,300  tons  between  Osawatomie 
and  Leroy,  51  miles,  from  1,000  tons  to  1,450 
tons  between  Leroy  and  Coffeyville,  76  miles, 
and  from  775  tons  to  1,300  tons  between  Port 
Smith  and  Little  Rock,  165  miles.  The  effects 
of  these  more  recent  improvements  have 
not  yet  begun  to  show  in  reductions 
In  operating  expenses,  but  within  the 
next  year  as  the  new  grading  settles  and 
engines  can  be  safely  loaded  to  their  full 
capacity  a  large  decrease  in  expenses  per 
ton  mile  will  be  shown,  without  doubt. 

Most  of  the  new  construction  which  has 
been  done  within  the  last  three  years  is  con- 
fined to  the  territory  lying  between  the  main 
line  of  the  Iron  Mountain  and  the  Missis- 
sippi river.  It  has  for  its  ultimate  object 
the  completion  of  a  new  low-grade  route  from 
St.  Louis  to  New  Orleans,  and  the  develop- 
ment of  eastern  Arkansas  and  Louisiana.   An 
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Gray's  Point  at  the  west  end  of  the  bridge 
to  Dexter  on  the  Cairo  Branch  of  the  Iron 
Mountain,  thus  completing  the  connection  at 
the  south  end.  In  Louisiana  and  Arkansas, 
the  New  Orleans  &  Northwestern  from  Vi- 
dalia,  opposite  Natchez,  Miss.,  north  to  Bas- 
trop, La.,  and  the  Mississippi  River,  Ham- 
burg &  Western,  were  also  purchased  and 
the  plans  for  new  construction  were  altered 
somewhat  to  fit  the  changed  conditions.  A 
new  line,  following  the  river  was  surveyed 
south  from  Helena  and  West  Memphis 
through  McGehee,  Ark.,  to  Clayton  on  the 
N.  O.  &  N.  W.  to  connect  with  a  new  line 
of  the  Texas  &  Pacific  running  north  from 
Port  Allen,  La.,  and  an  extension  of  the  Ham- 
burg &  Western  to  connect  with  the  Camden 
Branch  at  Eldorado  was  also  provided  for. 
With  the  exception  of  a  short  stretch  of 
about  30  miles  between  Poplar  Bluff  and 
Knobel  on  the  main  line  this  gives  a  par- 
allel route  all  the  way  to  New  Orleans  with 
no  grades  greater  than  .6  per  cent.,  connected 
with  the  main  line  by  branches  at  frequent 
intervals  and  traversing  an  exceptionally  rich 
agricultural  and  timber  country  which 
through  lack  of  railroad  facilities  has  not 
heretofore  been  developed. 
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times  of  high  water  and  inundates  the  sur- 
rounding country  with  from  eight  to  tea 
feet  of  water,  and  owing  to  the  scarcity  of 
suitable  material  for  making  the  high  fill 
required,  a  pile  and  timber  trestle  was  built. 
The  levels  and  surveys  were  made  from  plat- 
forms built  in  the  tree-tops,  the  surveying 
party  going  from  station  to  station  in  boats. 

The  new  White  River  line  from  Diaz  on 
the  Iron  Mountain  northwest  to  Carthage, 
Mo.,  271  miles,  is  still  under  construction. 
It  traverses  a  sparsely  settled  mountainous 
country  exceedingly  rich  in  minerals  and 
hard  wood  timber,  and  involves  some  very 
heavy  work,  including  five  tunnels,  the  long- 
est of  which  is  about  half  a  mile.  The  ruling 
grade  is  .75  per  cent,  and  the  entire  line  will 
be  finished  up  to  the  main  line  standards 
with  stone  and  chats  ballast,  75-lb.  rail,  heavy 
bridges,  etc.  This  is  the  longest  single  piece 
of  new  construction  which  has  been  under- 
taken and  will  probably  be  the  most  import- 
ant of  the  new  lines  in  the  future  develoj>- 
ment  of  the  system. 

Little  new  construction  has  been  planned 
or  carried  out  in  the  territory  occupied  by 
the  lines  operated  by  the  Missouri  Pacific 
proper.     The  only  work  of  any  importance 
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Main  Line  and  New  River  Division    between  St.  Louis  and  Poplar  Bluff. 


integral  part  of  this  scheme  is  the  new 
White  River  line  from  Carthage,  Mo.,  on 
the  Missouri  Pacific  across  nortt^ern  Arkan- 
sas and  the  Ozark  Mountains  to  Diaz  on 
the  Iron  Mountain,  thus  giving  another  con- 
nection between  the  lines  in  Kansas  and  the 
•Gulf. 

As  originally  planned  a  new  river-grade 
line  was  to  be  built  south  from  St.  Louis 
along  the  west  bank  of  the  Mississippi  to 
connect  at  Jackson  with  a  short  branch  line 
from  Allenville  on  the  Belmont  Branch. 
South  from  Allenville  the  new  line  was  to 
be  run  to  Paragould,  Ark.,  to  connect  with 
the  Helena  Branch,  which  was  to  be  extended 
south  to  McGehee,  from  which  point  a  line 
was  already  in  operation  through  Louisiana 
to  Alexandria  on  the  Texas  &  Pacific.  This 
scheme  was  considerably  modified,  however, 
by  the  project  for  a  bridge  across  the  Mis- 
sissippi at  Thebes,  111.,  and  the  construction 
by  independent  interests  of  a  low-grade  line 
from  East  St.  Louis  to  Thebes,  following  the 
east  bank  of  the  river.  The  Iron  Mountain 
bought  this  line  with  its  branches  in  the 
Big  Muddy  coal  fields  and  trackage  rights 
over  the  new  bridge  and  secured  trackage 
rights  over  the  St.  Louis  Southwestern  from 


The  new  line  through  Illinois  has  a  ruling 
grade  of  .25  per  cent,  except  on  the  ap- 
proaches to  the  Thebes  bridge.  It  is  laid 
with  85-lb.  rail,  is  ballasted  throughout  with 
stone  and  chats  and  has  extensive  terminals 
in  East  St.  Louis.  Passenger  trains  from  St. 
Liouis  are  run  over  the  Eads  Bridge,  but  most 
of  the  freight  consigned  to  or  from  St.  Louis 
and  points  west  is  carried  over  the  river  on 
a  car  ferry  running  between  Ivory,  Mo.,  and 
Bixby,  111.,  just  south  of  St.  Louis. 

There  were  no  particular  difficulties  en- 
countered in  the  construction  of  the  lines 
in  Louisiana  and  Arkansas  aside  from  the 
scarcity  of  suitable  ballasting  materials.  Ex- 
cept where  the  land  has  been  cleared  on 
some  of  the  plantations  near  the  river,  the 
country  is  virgin  timber  land  and  gumbo 
swamps  which  are  under  water  for  much  of 
the  year.  Only  one  engineering  problem 
of  any  importance  was  met  with  in 
the  construction  of  these  lines  in  the 
south,  and  that  was  at  the  crossing  of 
the  Eldorado  &  Bastrop  over  the  Ouachita 
river.  This  required  a  250-ft.  draw  span  and 
12.000  ft.  of  wooden  trestle  approaches  across 
the  bayou.  Like  most  of  the  streams  in  this 
region,  the  Ouachita  overflows  its  banks  in 


has  been  the  completion  of  a  low-grade  route 
■from  Jefferson  City  to  Kansas  City  follow- 
ing the  Missouri  river  for  the  entire  dis- 
tance, and  the  building  of  the  Carthage  ft 
Western,  18  miles  long,  from  Carthage  to  a 
connection  with  the  Kansas  City  Southern 
at  Asbury,  thus  giving  an  outlet  to  the  White 
River  line  into  the  region  covered  by  the 
network  of  lines  in  southeastern  Kansas. 

The  new  low-grade  line  along  the  Missouri 
river  involved  the  construction  of  42  miles 
between  Jefferson  City  and  Boonville  on  the 
east  end,  heavy  grade  reductions  on  the  old 
line  of  the  Lexington  Branch  between  Boon- 
ville and  Lake  City,  including  six  short  de- 
tour lines  and  the  construction  of  about  eight 
miles  of  new  line  at  the  west  end  from  Lake 
City  to  the  tracks  of  Atchison.  Topeka  ft 
Santa  Fe,  over  which  trackage  rights  were  " 
secured  for  8.5  miles  to  a  connection  with 
the  Missouri  Pacific  main  line  just  east  of 
Kansas  City.  This  gives  a  .3  per  cent,  grade 
line  between  Jefferson  City  and  Kansas  City 
as  against  a  1.4  per  cent,  grade  line  via  the 
old  route  through  Pleasant  Hill  and  Ind^ 
pendence,  and  increases  the  tonnage  rating 
of  engines  from  900  tons  to  1.800  tons. 

The   new  line   at  the   cast  end   was   buili 
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during  1901  while  the  grade  adjustment  work 
was  going  on  west  of  Boonville.  For  much 
of  the  distance  the  bluffs  rise  perpendicu- 
larly from  the  water's  edge  and  this  required 
some  heavy  cutting  in  rock  and  the  construc- 
tion of  dykes  to  deflect  the  current  aud 
protect  the  banks  from  washing.  Where  the 
bluffs  recede  from  the  river  the  roadbed  was 
made  from  the  surplus  rock  excavated  and 
the  exposed  slopes  were  protected  with  rip- 
rap. The  entire  line  from  Jefferson  City  to  the 
connection  with  the  Santa  Fe  has  been  laid 
with  75-lb.  rail  and  ballasted  with  rock.  It 
is  now  used  almost  exclusively  for  through 
freight  to  and  from  the  West,  all  of  the 
through  passenger  trains  being  run  over  the 
old  line  via  Pleasant  Hill. 

(To  6e  Continued.) 


An  Efficient  Telpherway. 


The  United  Telpherage  Company,  New 
York,  has  installed  at  Milton,  Mass.,  an  over- 
head suspension  electrical  telpherage  line 
for  the  Walter  Baker  Chocolate  Company. 
This  line  is  about  one-sixth  of  a  mile  long 
and   runs   from   the   railroad    freight  house 


Lecture   on   the  "19"   and   "31"    Forms   of 
Train  Orders.* 

So  far  as  the  order  itself  is  concerned, 
there  is  no  difference  between  the  "19"  form 
aud  the  "31"  form;  but  the  "31"  form  re- 
quires that  the  signature  of  the  persons  ad- 
dressed be  transmitted  to  the  despatcher,  and 
the  '•19"  form  does  not.  The  Train-Rule 
Committee  of  the  American  Railway  Asso- 
ciation will,  doubtless,  agree  that  there  is 
no  movement  made  by  the  use  of  the  '31" 
form  that  cannot  also  be  made  with  the  "19.  ' 
Any  train  order  must  be  respected,  with- 
out regard  to  whether  it  be  on  green  or  yel- 
low paper,  or  whether  it  has  or  has  not  been 
receipted  for.  If  through  error,  necessity,  or 
bad  judgment  a  train  be  deprived  of  its  supe- 
rioiity  by  use  of  the  "19"  form,  the  order 
must  be  accepted  and  obeyed.  And,  while  a 
train  may  thus  lose  right  or  have  right  con- 
ferred upon  it  by  either  form  (and  such  or- 
ders must  be  respected  with- 
out regard  to  whether  given 
by  "19"  form  or  "31"  form), 
ordinarily,  the  "31"  form 
must  be  used  when  a  train 
is  to  be  made  inferior,  and 


to  some  station  beyond,  as  such  train  can- 
not leave  without  the  order,  unless  the  train 
which  it  was  previously  directed  to  meet  at 
such  station  has  arrived.  A  "19"  order  may 
be  used  to  authorize  a  train  to  run  extra, 
or  for  one  train  to  pass  another,  as,  in  the 
absence  of  notice,  the  train  so  passing  must 
protect  itself,  if  it  stops  or  is  delayed.  This 
is  a  no  more  serious  restriction  than  that 
provided  for  in  Rule  93.  It  is  an  open  ques- 
tion whether  it  is  best  to  require  any  freight 
train  to  have  an  order  to  proceed  ahead  of  a 
superior  freight.  The  claim  is  made,  and 
with  good  reason,  that  the  order  to  run 
ahead  makes  the  crew  receiving  it  lax  in 
their  observance  of  Rule  99.  The  "19"  form 
may  be  used  for  "slow"  orders,  where  but 
one  order  awaits  the  arrival  of  a  train  at 
any  station;  or  to  notify  trains  of  cattle  on 
the  right-of-way,  or  of  a  water-supply  fail- 
ure; or  for  train  movements  where  no  acci- 
dent could  happen  through  non-delivery  of 


Trucks   Crossing   Telpherway  on   Bridge. 


Telpher  Train  Suspended  50  ft.  above  the  Ground. 


to  the  top  floor  of  the  comi)any's  mill.  Be- 
fore this  line  was  installed,  the  company 
had  to  truck  all  materials  by  teams  by  way 
of  a  long  and  circuitous  route.  The  portion 
of  the  track  which  passes  over  level  ground 
Is  supported  by  bents  35  ft.  high  resting  on 
concrete  foundations.  The  supports  for  the 
portion  of  the  track  along  the  cliff  are  of 
14-in.  square  Georgia  pine  ranging  in  length 
from  30  ft.  to  40  ft.  The  foundations  of  these 
posts  are  cut  out  of  the  solid  rock.  The 
telpherway  crosses  the  river  adjoining  the 
mill  over  a  steel  bridge  having  a  span  of  80 
ft.  The  electric  locomotive  runs  on  the  top 
of  a  single  overhead  rail  and  is  controlled 
by  an  operator  in  an  enclosed  cab  that  is 
suspended  from  the  telpherway  directly  be- 
neath the  track.  The  apparatus  is  fitted 
with  a  brake  which  is  capable  of  stopping 
the  train  within  its  own  length.  The  cur- 
rent is  supplied  through  a  trolley  wire.  The 
train  is  30  ft.  long  and  runs  at  an  average 
speed  of  700  f.p.m.  The  weight  of  the  ma- 
chine is  4,600  lbs.  and  with  the  three  loaded 
trucks  the  total  moving  load  on  the  struc- 
ture is  12,000  lbs.  It  is  claimed  that  the  cost 
of  power  for  running  this  machine  for  a  day 
of  10  hrs.  is  but  $1.00.  The  general  appear- 
ance of  the  locality  in  which  this  line  is 
situated  is  shown  in  the  accompanying  illus- 
trations. 


the  "19"  form  only  used  when,  if  not  deliv- 
ered, nothing  worse  than  a  delay  would  re- 
sult. The  possibility  of  delay,  through  fail- 
ure in  the  delivery  of  such  orders,  should  not, 
however,  be  seriously  regarded,  as  there  are 
so  many  advantages  in  the  use  of  "19"  orders 
to  offset  the  very  rare  chance  of  failure — 
which,  the  records  show,  has  only  been  about 
one  in  a  hundred  thousand  orders.  There 
has  been  a  corresponding  number  of  failures 
in  the  delivery  of  "31"  orders. 

A  meeting  point  must  not  be  made  at  a 
telegraph  office,  or  a  blind  siding,  by  using 
■19"  orders  for  all  trains.  The  superior  train 
must  be  given  a  "31"  order  and  the  inferior 
train  may  be  given  either  a  "19"  or  a  "31." 
There  is  an  exception  to  be  made,  however, 
when  a  train  order  is  to  be  first  given  to 
the  operator  at  the  meeting  station;  then  a 
"19"  may  be  used  for  either  train.  Extra 
trains  must  not  be  met  by  using  "19"  orders, 
unless  the  order  is  first  addressed  to  the 
operator  where  they  are  to  ratec  and  is  issued 
for  all  extra  trains  concerned  before  they 
reach  the  place  of  meeting,  as  there  are  no 
"superior"  extra  trains.  A  "19"  order  may 
be  addressed  to  a  train  at  the  train-order 
meeting  point,  changing  the  place  of  meeting 

•From  a  forthpoming  book  on  "Rights  of  Trains 
on  Single  Track."  by  n.  W.  Forman,  to  be  pub- 
llshfd  by  the  Raitrorld  Oazctte. 


the  orders.  They  must  not  fail  to  be  deliv- 
ered, however,  nor  must  the  impression  pre- 
vail that  it  is  unnecessary  to  display  the 
train-order  signal  at  "stop"  for  such  orders, 
or  that  their  delivery  is  not  as  important 
as  the,  delivery  of  "31"  orders;  failure  la 
either  case  deserves  equally  severe  censure. 

In  the  event  of  a  broken  rail,  a  burned 
bridge,  a  washout,  or  other  defect  of  track, 
where  trains  must  reduce  speed  to  less  than 
30  miles  an  hour,  the  "31"  form  is  the  proper 
one  to  use  for  the  purpose  of  notifying  them. 
The  "19"  form  was  framed  with  the  view  to 
helping 'trains  without  stopping  them,  as 
they  are  generally  delivered  to  trains  while 
they  are  in  motion,  unless  they  happen  to  be 
standing  at  a  station  waiting  for  orders.  As 
the  "19"  order  does  not  of  itself  clear  a 
train,  so  long  as  the  order  signal  indicates 
"stop"  and  the  operator  must  not  change 
the  signal  to  "proceed"  until  the  order  is 
delivered  to  both  the  engineman  and  conduc- 
tor, a  clearance  card  must  be  delivered  with 
such  orders,  stating  over  the  operator's  sig- 
nature that  there  are  no  further  orders  for 
the  train,  except  when  he  can  deliver  the 
order  to  both  the  engineman  and  conductor 
and  change  the  signal  to  "proceed"  within 
their  view.  A  "19"  order  should  not  be  issued 
to  a  superior  train,  directing  it  to  take  the 
siding    and    meet    an    inferior    train,    even. 
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Ihougli  Uie  bame  order  be  issued  to  the  oper- 
ator at  the  meeting  station,  as  in  case  ol: 
failure  in  the  delivery  of  the  order  to  the 
superior  train  betore  it  reaches  the  meeting 
point,  it  would  then  hold  the  main  track  as 
far  as  the  order  signal,  with  the  possibility 
of  collision  with  the  inferior  train. 

As  tar  as  possible,  despatchers  should 
avoid  issuing  both  "ly"  and  '"31"  orders  lor 
lUe  same  train  at  the  same  station,  since  u 
train  can  be  cleared  by  clearance  card  on 
delivery  ot  either  order,  with  the  signal  at 
"stop,"  or  the  same  result  would  follow  if 
either  be  delivered,  and  the  order  signal 
then  be  changed  to  "proceed."  The  train 
must  be  slopped  anyway,  to  get  the  ackuowl 
edgment  of  a  "31"  order;  so  no  time  would 
be  saved  by  issuing  other  orders  on  the 
"19"  form,  with  the  chance  of  the  opera- 
tor's delivering  only  the  "19"  order  and  then 
clearing  the  train.  Operators  should  be  in- 
structed to  guard  against  the  danger  of  de- 
livering "19"  orders  to  enginemen,  with  oi 
without  a  clearance  card,  when  they  al.so 
have  a  "31"  order  for  the  same  train.  An 
engineman  having  received  a  "19"  order 
might  see  the  train-order  signal  changed  to 
"proceed,"  although,  without  his  knowledge, 
a  "31"  order  had  been  delivered  to  the  con- 
ductor, and,  should  an  unauthorized  starting 
signal  be  given,  he  might  proceed  before  the 
conductor  could  reach  him  with  the  "31" 
order;  while  this  would  not  be  likely  to  hap- 
pen if  no  orders  were  prematurely  delivered 
to  him.  In  cases  where  orders  on  both  forms 
are  awaiting  the  arrival  of  a  train,  operators 
must  not  deliver  anything  to  the  engineman 
until  the  conductor  has  acknowledged  the 
"31"  orders. 

When  a  meeting  or  waiting  point  is  tixerl, 
by  addressing  the  order  to  the  operator  at 
the  meeting  or  waiting  station,  say,  at  C, 
as  well  as  to  both  trains,  one  on  each  siae 
of  it,  say,  at  B  and  D,  respectively,  the  oper- 
ator at  the  meeting  point  (C)  must  deliver 
copies  of  the  order  to  the  enginemen  and 
conductors  of  all  trains  affected  until  he  is 
positive  that  all  trains  moving  in  the  same 
direction  have  arrived  (and,  in  case  the  in- 
ferior train  arrives  first,  until  it  is  clear  of 
the  main  track).  He  must  then  change  his 
order  signal  to  "proceed,"  unless  the  order 
is  also  addressed  to  a  train,  or  there  are 
other  orders  in  effect  at  that  station.  If  it  is 
a  meeting  order,  the  operator  will  display 
both  order  signals;  if  a  time  order,  he  will 
display  only  that  signal  which  will  stop  the 
train  which  is  to  be  held.  When  the  time 
given  in  a  waiting  order  has  expired  the 
operator  will  change  the  order  signal  to  "pro- 
ceed," without  regard  to  whether  the  train 
to  be  waited  for  has  arrived  or  not;  provided, 
always,  that  the  order  is  addressed  only  to 
the  operator.  If  his  clock  is  not  reliable,  he 
should  obtain  correct  time  from  the  des- 
patcher  before  restoring  the  order  signal 
to  "proceed." 

It  is  proper  and  often  necessary  to  issue 
a  "31"  order  for  one  or  both  trains  and  to  ad- 
dress the  same  order  to  the  operator  at  the 
meeting  point  on  the  "19"  form.  It  is  also 
proper  to  address  a  "31"  order  to  an  operator 
and  to  trains  at  his  station;  the  same  order 
may  also  be  issued  on  the  "19"  form  for 
trains  which  have  not  yet  reached  his  sta- 
tion. 

Should  a  train  reach  a  station  and  find  the 
order  signal  at  "stop,"  and  an  order  ad- 
dressed only  to  the  operator  should  be  de- 
livered to  it,  a  copy  of  which  it  had  not  pre- 
viously receiyed,  stating  that  the  train  will 
meet  or  wait  for  some  other  train  at  that  sta- 
tion, or  wait  for  a  work  extra  until  a  certain 
time  has  elapsed,  such  order  must  be  accept- 
ed and  understood  as  holding  the  train  thus 
notified,  as  there  may  have  been  a  failure  In 
the  delivery  of  orders  to  the  superior  train 
before   reaching   such    station.     It  must   be 
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understood,  nowever,  that  an  order,  when 
only  addressed  to  the  operator,  simply  holds 
the  train.  Orders  conlerring  right  must  be 
addressed  to  the  trains  that  are  to  execute 
them,  as  prescribed  by  Kule  204. 

A  "19"  order  is  sometimes  as  safe  as  a 
"31"  order  when  but  one  order  is  issued; 
but  when  more  than  one  is  to  be  given  a 
irain  at  the  same  station,  the  "31"  form  is 
the  safer,  for  the  reason  thai  an  acknowl- 
edgment of  all  the  orders  is  obtained  from 
ail  concerned.  The  single  "19  '  is  theoreti- 
cally as  safe  as  the  single  "31, '  as  the  train 
addressed  cannot  pass  the  order  signal  with- 
out an  order  while  it  indicates  "stop,"  and 
the  "19"  form  of  order  can  reach  it  just  as 
well  as  any  other. 

On  the  question  ot  extending  the  use  oi 
the  "19"  form  of  train  order  and  addressing 
It  to  operators  at  meeting  points,  and  to 
trains  interested  in  the  movement,  the  au- 
thor wishes  to  record  his  unqualified  en- 
dorsement of  the  practice,  having  success- 
tuny  used  it  for  twenty-five  years  on  a  single- 
track  road  where  seventy  or  eighty  trains 
were  moved  daily  with  entire  safety  and  with 
considerable  advantage  in  the  matter  of  time 
saved.  The  fact  that  several  of  the  largest 
roads  in  the  Middle  West  have  adopted  rules 
requiring  meeting  orders  to  be  addressed  to 
the  operator  at  the  meeting  point,  in  addi- 
tion to  the  superior  train  before  it  reaches 
such  station,  would  seem  to  indicate  that 
there  is  something  lacking  in  the  Code  rules 
in  this  respect,  or  that  meeting  points  are- 
likely  to  be  overlooked  by  train  and  engine- 
men  if  this  precaution  is  not  taken.  It  must 
be  evident  to  every  one  that  two  order  sig- 
nals against  trains  are  safer  than  one.  If 
a  "31"  order  be  issued  and  the  crew  forget 
the  meeting  point,  a  collision  Is  possible;  but 
give  the  same  train  a  "19"  order  addressed 
also  to  the  operator  at  the  meeting  point, 
and  the  safeguards  against  accident  are 
greatly  increased,  for  even  should  the  supe- 
rior train  forget  the  order,  the  operator's 
signal  at  the  meeting  point  is  displayed  at 
"stop,"  and  remains  so  displayed  until  all 
the  trains  going  in  one  direction  have  ar- 
rived. 

In  meeting  freight  trains,  much  time  can 
be  saved  by  using  "19"  orders.  It  requires 
from  ten  to  twenty  minutes  to  get  signa- 
tures to  "31"  orders,  and  on  grades  there  is 
also  further  delay  in  getting  under  headway. 
This  can  be  avoided  by  using  "19"  orders 
to  fix  meeting  points,  addressing  them  to 
all  trains  and  in  duplicate  to  operators  at 
places  of  meeting.  Something  can  also  be 
saved  in  expense  of  operation,  as  it  costs 
from  25  to  40  cents  to  stop  a  freight  train 
to  get  acknowledgment  of  orders.  In  con- 
nection with  this  plan  of  using  "19"  orders, 
the  semaphore  form  of  train-order  signal 
should  be  used,  and  despatchers  must  not 
be  tied  down  too  closely  by  instructions. 
Should  it  be  necessary  in  certain  rare  cases 
to  instruct  operators  to  allow  a  train  to  pass 
an  order  signal  by  changing  it  to  "proceed" 
for  a  brief  interval  of  time,  the  despatcher 
should  be  allowed  to  so  instruct  them.  The 
Ccle  rules  now  permit  operators  to  do  this, 
•without  instructions  from  any  one,  when  the 
normal  fosition  of  such  signals  Is  at  "stop." 
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The  part  of  the  railroad  up  the  Jungfrau 
known  as  the  Eiger  Tunnel  reached  a  point 
9,840  ft.  above  sea  level  about  July  1.  The 
fears  that  men  would  not  be  able  to  work 
at  that  elevation  proved  groundless;  the  men 
soon  became  acclimatized  and  there  was  very 
little  mountain  sickness.  It  is  expected  that 
this  tunnel  will  be  completed  to  the  point 
on  the  south  side  of  the  mountain,  where  it 
comes  to  the  surface,  10,824  ft.  above  the  sea, 
about  the  end  of  this  year.  Work  is  to  be 
prosecuted  in  the  winter. 


BV    F.    C.    M'MAfH.  i 

Nowhere  in  the  world  has  the  art  of 
bridge  building  progressed  faster  than  in 
the  United  States.  Previous  to  1860  prac- 
tically all  of  the  truss  bridges  were  of 
timber  construction — mainly  of  the  Howe 
truss  type.  About  this  date  the  building 
of  spans  with  cast-iron  compression  mem- 
bers and  wrought-iron  tension  members 
bcL-ame  the  fashion,  and  a  few  metal  bridge- 
Duilding  establishments  sprang  up;  each  con- 
cern usually  adhering  to  some  particular 
type  of  construction,  such  as  the  Fink  truss 
or  Bollman  truss.  The  old  Detroit  Bridge 
and  Iron  Works  was  one  of  these  pioneer 
companies  and  built  bridges  under  the  Boll- 
man  patents.  Metal  bridges  were  some- 
what expensive  in  those  days,  the  old  rec- 
ords of  the  Detroit  Bridge  and  Iron  Works 
showing  prices  from  8  to  10  cents  per  lb. 
Not  many  railroads  could  afford  metal  struc- 
tures at  such  figures,  and  combination  wood 
and  iron  bridges  began  to  be  largely  used, 
especially  by  the  railroads  in  the  West. 

About  1880  bridges  constructed  entirely  of 
wrought  iron  began  to  be  commonly  used. 
Seven  or  eight  years  later,  steel  eyebars  were 
substituted  for  wrought-iron  tension  mem- 
bers, and  about  1890  the  iron  compression 
members  had  to  give  way  to  those  of  steel. 
The  change  frorn  iron  to  steel  was  opposed 
by  many  engineers,  but  steel  won  the  day 
on  account  of  its  lower  cost. 

During  the  period  of  change  in  the  mate- 
rials of  bridge  building,  a  very  great  change 
took  place  in  the  weight  of  rolling  stock. 
In  1860  an  ordinary  locomotive  and  tender 
would  weigh  about  40  tons;  in  1880  a  66- 
ton  engine  was  thought  a  monster.  In 
1890  engines  of  100  tons  were  believed  to 
be  about  the  limit,  but  now  there  are  plenty 
of  engines  weighing,  with  tender,  140  to 
150  tons.  These  radical  increases  in  loads 
naturally  have  had  a  marked  effect  on  the 
bridge-building  industry.  A  bridge  built  for 
the  loads  of  1860  needed  renewal  about  1880 
and  structures  designed  for  1880  conditions 
had  to  come  out  before  1900.  This  is  an 
understatement  rather  than  an  exaggeration. 
I  know  of  one  structure  in  Michigan  that 
has  been  renewed  no  less  than  three  times 
by  one  company.  It  is  doubtful  whether 
the  limit  in  loads  has  yet  been  reached. 

Pin-connected  spans  have  been  the  favorite 
type  in  the  United  States  from  the  earliest 
days  of  metal  bridge  building.  Some  years 
ago  quite  a  controversy  arose  between  Amer- 
ican and  English  engineers  as  to  the  rela- 
tive merits  of  pin  and  riveted  spans,  the  lat- 
ter being  the  distinctly  English  type.  Ameri- 
can engineers  apparently  had  the  best  of 
the  argument,  the  pin  structures  being  un- 
questionably lighter  in  weight  and  cheaper 
to  erect.  In  recent  years,  however,  a  strong 
tendency  has  set  in  toward  the  use  of  rivet- 
ed structures  for  spans  of  short  or  moder- 
ate length.  Most  bridge  engineers  would  not 
now  use  pin  designs  for  spans  less  than  125 
ft.;  and  a  few  railroads,  such  as  the  New 
York  Central  Railroad,  have  practically  aban- 
doned pin  bridges  altogether  and  are  now 
making  the  riveted  bridge  their  standard 
type.  In  Canada  the  riveted  bridge  has  been 
in  favor  for  some  time  by  the  leading  rail- 
road companies,  being  used  quite  generally 
for  all  spans  up  to  200  ft.,  whether  single  or. 
double  track.  The  English  engineers  were 
nearly  right  in  their  old  contention  in  favor 
of  riveted  bridges — at  least  for  spans  less 
than  200  ft.,  which  cover  the  bulk  of  ordi- 
nary   railroad    structures.     American    engi- 

•Extracts  from  nn  address  delivered  at  the  10th 
annual  banquet  of  the  Detroit  Rnelneerlnp  Society. 
Reprinted  from  the  .lournal  of  the  Association  of 
Engineering   Societies. 

tPresldent  of  the  Detroit  Engineering  Society. 
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neers,  however,  have  by  uo  meaus  copied 
English  designs,  even  if  mey  are  coming 
around  to  tne  i^nglish  type. 

American  designs  use  longer  panels  and 
much  deeper  trusses,  and  on  this  account 
our  structures  are  lighter,  stiller,  better  and 
cheaper  tnau  tne  J:-ugasti.  I'or  some  un- 
known reason  me  ii,ngiish  engineer  leeis 
ihat  the  siope  oi  his  aiagoual  truss  mem- 
bers must  be  exactly  45  deg.,  ii  possible,  and 
mat  tne  depth  of  truss  must  not  exceed  one- 
eiguth  the  span  length.  His  adherence  to 
tue&e  thumb  rules  makes  his  designs  heavy 
and  expensive,  and,  for  short  spans,  often 
defective  in  their  top  chord  bracing.  He  uses 
diflBcult  details,  apparently  taken  from  ship- 
buildiag  practice,  where  probably  there  are 
gooa  reasons  lor  their  use,  for  it  must  be 
admitted  that  the  nJnglish  are  masters  of 
me  art  of  shipbuilding. 

During  the  past  few  years  a  marked  im- 
provement has  been  made  in  bridge  floors. 
Timber  floors  are  still  in  general  use,  but 
cross  ties  and  guards  are  now  much  more 
substantial  than  formerly,  and  the  space  be- 
tween the  ties  has  been  reduced  from  8  in. 
or  more,  dow^n  to  4  in.  Some  of  the  trunk 
lines  are  abandoning  timber  floors  alto- 
gether, and  are  using  solid  metal  floors  car- 
rying gravel  or  rock  ballast.  These  floors 
are  exceedingly  satisfactory  in  actual  use, 
their  great  weight  and  rigidity  reducing 
impact  and  vibration  to  a  minimum.  The 
only  objection  to  such  floors  lies  in  their 
higher  first  cost  and  liability  to  deteriora- 
tion by  rust.  The  most  common  type  of 
solid  floor  is  the  trough  floor,  but  it  is  ex- 
pensive and  very  diflQcult  to  protect  against 
rust.  One  of  the  cheapest  and  best  types  of 
solid  floor  is  in  general  use  on  the  Michigan 
Central,  and  is  being  used  to  an  increasing 
extent  by  other  roads.  It  is  known  as  the 
Douglas  solid  floor. 

In  the  last  two  decades  great  progress  has 
been  made  by  the  bridge  builders.  Gen- 
eral methods  and  processes  have  shown  no 
radical  changes;  but  better  system,  more 
powerful  machinery,  pneumatic  and  electric 
handling  devices,  have  reduced  costs.  Bridge 
shops  have  greatly  increased  in  number  and 
in  capacity.  Fifteen  years  ago  no  single 
concern  had  a  capacity  exceeding  2,000  tons 
of  bridge  work  per  month.  This  output  at 
the  present  time  is  far  exceeded  by  many 
shops,  and  there  is  now  a  single  plant  with 
an  estimated  monthly  capacity  of  20,000  tons. 
This  is  the  new  plant  recently  completed  by 
the  American  Bridge  Company,  at  Ambridge, 
near  Pittsburg.  Some  idea  of  the  magni- 
tude of  the  concern  will  be  gained  when  it 
is  known  that  provision  has  been  made  in 
the  office  for  upward  of  500  draughtsmen. 
Single  pieces  weighing  80  tons  can  be  made 
and  handled  in  this  shop.  Eyebars  16  in. 
wide  can  be  made  in  the  forge  department. 

Structures  can  be  built  to-day  that  would 
have  been  impossible  a  few  years  ago.  This 
is  the  day  of  big  things  In  bridge  building, 
as  well  as  in  other  lines  of  work.  More  huge 
bridges  are  under  way  than  ever  before.  A 
671-ft.  cantilever  span  is  being  built  over 
the  Mississippi  River  at  Thebes,  111.  The 
Wabash  has  completed  two  cantilevers — 
one  of  700  ft.  span  over  the  Ohio,  and  one 
of  812  ft.  over  the  Monongahela  River.  At 
Quebec  a  cantilever  span  is  being  built  over 
the  St.  Lawrence  River,  with  a  record-break- 
ing span  of  1,800  feet.  At  New  York  a  1,600- 
It.  wire  cable  suspension  bridge  over  the 
East  River  has  been  completed,  and  con- 
tracts have  been  let  for  a  second  bridge  of 
cantilever  construction,  with  a  span  of  1,182 
ft.  Plans  are  under  way  for  a  third  bridge 
of  1,470   ft.   span,  suspension  type. 

In  the  Blackwell's  Island  cantilever  bridge 
nickel-steel  eyebars  are  to  be  used.  The 
Bpeciflcatlons  for  this  bridge  require  full- 
sized  annealed  nickel-steel  eyebars  to  have  an 


ultimate  tensile  strength  of  not  less  tnau 
Sd.ouo  lbs.  per  sq.  in.,  whereas  the  miui- 
mum  permitted  tor  ordinary  steei  eyebai.s 
is  only  ab.OUO  lbs.  it  is  mus  apparent  tnai 
tne  nickei-steel  is  about  50  per  cent,  stronger 
than  the  ordinary  steel,  a  gain  of  enormous 
importance  lu  bridge  buiiaing.  if  nickei- 
steei  can  Oe  supplied  at  reasonable  figures. 
It  will  be  widely  used,  especially  in  long 
spans.  The  Orford  copper  uompany  is  now 
arranging  for  the  rolling  of  a  quantity  oi 
mckei-steei  piates  and  angles  witn  a  view  to 
naviug  brmge  shops  try  them  under  tne  oi- 
uinary  processes  oi  construction.  If  no  un- 
loreseen  ditticultieE  are  encountered,  it 
should  be  leasibie  to  use  nickei-sieei  for 
compression  members  as  well  as  for  eyebars 
in  long  spans. 

Progress  in  bridge  building  has  certaini> 
been  great  in  the  past,  but  there  is  still  pieii- 
ty  of  opportunity  lor  further  development 
and  improvement.  Some  of  the  advocates  of 
concrete-steei  are  prophesying  the  substitu- 
iion  of  concrete-steei  in  place  of  steel  gir- 
ders for  short  railroad  bridges,  but  the 
metal  bridge  builders  are  not  yet  particu- 
larly worried  over  prospective  loss  of  this 
business. 

There  is  yet  much  to  be  done  in  the  way 
of  standardizing  oridge  specifications.  Vari- 
ous opinions  are  still  held  by  engineers  re- 
garding the  quality  of  steel  to  be  used,  loads 
to  be  provided  lor,  and  permissible  unit 
strains.  Prof.  Heller,  of  the  Ohio  State  Uni- 
versity, has  recently  made  an  interesting 
comparison  of  railway  bridge  specifications. 
He  made  a  detailed  comparison  of  about  30 
railroad  specifications,  and  found  a  surpris- 
ing lack  of  uniformity.  Selecting  a  certain 
member  of  the  bottom  chord  of  a  lo4-fi. 
span,  he  found,  under  a  given  loading,  the 
total  stress  to  be  270,000  pounds.  Using  the 
averages  of  unit  stresses  of  28  dift'erent  speci- 
fications, he  found  25.4  sq.  in.  of  metal  re 
quired  to  resist  this  strain..  The  area  re- 
quired by  the  lightest  specification  was  11.4 
per  cent,  below  the  average,  whereas  the 
heaviest  specification  required  18.6  per  cent, 
more  area,  the  total  variation  thus  amount- 
ing to  30  per  cent.  He  made  similar  calcu- 
lations for  the  stringers  of  the  same  span, 
and  found  a  total  variation  of  55  per  cent, 
from  the  average. 

Bridge  designing  is  supposed  to  be  one  of 
the  exact  sciences,  but  it  is  very  evident  that 
there  is  no  reason  for  bridge  engineers  to 
brag  of  exactness  when  their  opinions  of 
unit  stresses  vary  to  the  extent  shown  above. 
It  is  to  be  hoped  that,  at  some  not  very  dis 
tant  day,  they  will  get  together  and  adopt 
a  standard  specification.  Strong  efforts  are 
now  being  made  in  this  direction,  and  it 
is  the  devout  wish  of  the  bridge  builder 
that  they  may  be  successful. 


jack  compensator.  Four  or  six  piers  may  be- 
used  in  the  foundation  if  necessary.  The 
piers  are  2  ft.  6  in.  long,  six  inches  longer 
than  the  usual  oak  foundation.  For  a  bell 
crank  or  any  smaller  part  the  piers  can  be 
set  nearer  together  than  in  Fig.  3. 

The  pipe  carrier,  Fig.  2,  is  similar  to  the 
"E.  Z."  carrier  made  by  the  Pneumatic  Sig- 
nal Company,  except  that  the  foot  of  the^ 
standard    4    (Fig.    1)    instead    of    being   flat 


Hansel's    Pipe    Carriers    and    Foundations. 


Fig.    1 — Iron    Cap   and    Details   of  Carrier. 

and  provided  with  holes  for  lag  screws,  has 
the  foot  curved  inward,  to  fit  cap  9,  the- 
principle  being  the  same  as  that  employed 
by  Mr.  Hansel  in  the  design  which  he  got  out 
in  1898  (Railroad  Gazette,  Jan.  7,  p.  9).  The 
unit  of  the  foundation  is  a  six-way,  but  it 
may  be  any  number  of  ways  desired. 

The  setting  up  of  one  of  these  carriers  is 
simple.  After  planting  the  concrete  pier,  the 
short  piece  of  split  pipe  3  is  slipped  over 
the  bolt  2,  and  dropped  into  the  hole  in  the 


Fig.  2 — Hansel's  Pipe-Carrier. 

center  of  the  top  of  the  pier,  the  parts  2  and 
3  forming  a  simple  expansion  bolt.  The 
cap  9  is  then  placed  on  the  pier  and  after 
it  is  adjusted  to  the  proper  angle  with  the 
rail  the  expansion  bolt  is  tightened  and 
the  cap  drawn  firmly  down  on  the  pier. 

The  assembling  of  the  pipe  carriers  on 
this  foundation  can  be  done  rapidly,  and  tie 
piece  6  fastens  the  whole  and  forms  an  axle 
for  the  top  roller  5.     In  F^ig.  2  the  two  units 


Mr.  Charles  Hahsel  has  designed  a  pipe 
carrier  for  supporting  the  rods  connecting 
signals  and  switches  with  interlocking  ma- 
chines, which  fastens  to  the  foundation  with- 
out the  use  of  screws  or  bolts;  and,  in  con- 
nection therewith,  an  iron  top  for  the  con- 
crete foundations  usually  used  for  support- 
ing switch  and  signal  connections.  This  top 
is  made  round  to  facilitate  fitting,  and  a 
similar  top  has  been  designed  for  support- 
ing bell  cranks  and  compensators.  These 
fixtures  are  illustrated  in  the  accompanying 
engravings,  and  Mr.  Hansel  has  applied  for 
patents  on  them. 

Fig.  1  shows  all  of  the  parts  which  it  would 
be  necessary  to  carry  in  stock  for  pipe  car- 
riers and  foundations  complete,  except  the 
concrete  pillar;  and  Fig.  2  shows  these  parts 
assembled  in  an  eleven-way  pipe  carrier  foun- 
dation, carrying,  also,  four  wire  pulleys. 

Fig.   3   shows  the   foundation.a   for  a   lazy 


Fig.   3 — Foundation   Caps  for  Compensator 

are  held  together  by  wedge  clamp  12,  which 
is  driven  on  from  the  side. 

It  will  be  seen  that  the  number  of  parts 
necessary  to  be  carried  in  sto3k  to  provide 
the  fixtures  named  is  small.  Mr.  Hansel 
has  tested  his  devices  and  believes  that  he 
can  promise  a  saving  of  10  per  cent,  or  more 
in  the  cost  of  foundations.  The  pillar  can 
be  firmly  fixed  in  the  ground  without  care- 
fully adjusting  its  position  to  that  of  the 
rail.  The  cap,  being  circular,  can  be  easily 
turned  to  the  proper  position  in  relation 
to  the  track.  He  proposes  to  provide  hinged 
cast-iron  moulds  in  which  to  make  the  con- 
crete pillars.  Such  moulds  could  be  easily 
transported  from  place  to  place,  thus  enab- 
ling the  signal  department  to  make  its  pil- 
lars at  the  points  where  they  are  to  be  used. 
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SINGLE  PHASE  MOTORS. 


It  can  be  shown  mathematically  and 
proved  experimentally  that  the  weight  of 
copper  required  to  transmit  a  given  amount 
of  power  by  electricity,  is  inversely  propor- 
tional to  the  electromotive  force  or  voltage 
employed.  Inasmuch  as  high  pressures  can- 
not be  used  with  direct-current  motors,  it 
has  been  the  aim  of  designers  of  electrical 
apparatus  to  perfect  a  motor  that  will  oper- 
ate satisfactorily  with  alternating  current. 
The  necessity  for  such  a  motor  is  particular- 
ly urgent  for  railway  service  which  requires 
the  transmission  of  great  power  over  long 
distances.  While  electricity  has  been  grad- 
ually entering  the  field  of  traction,  its  full- 
est development  will  not  be  reached  until 
the  alternating-current  motor  is  assuredly  a 
commercial  and  practical  success.  Ameri- 
can designers  have  been  working  chiefly  to- 
ward perfecting  the  single-phase  motor,  al- 
though in  Europe,  three  phase  systems,  no- 
tably the  Ganz,  appear  to  be  in  successful 
operation.  In  the  Railroad  Gazette,  April  8, 
last,  was  a  description  of  the  single-phase, 
alternating-current  motor  developed  by  the 
Westinghouse  Company.  In  this  issue  is  a 
description  of  a  similar  type  of  motor  devel- 
oped by  the  General  Electric  Company.  It  is 
not  our  intention  to  discuss  the  relative 
merits  of  the  two  motors.  Future  experi- 
ence will  settle  that  poiijt.  It  is  of  interest, 
however,  to  know  that  two  of  the  largest 
American  electrical  companies  have  devel- 
oped a  single-phase  motor,  which  at  least 
gives  a  measure  of  assurance  that  many  of 
the  limitations  hitherto  preventing  the  more 
extended  application  of  electricity  to  long 
distance  railroading,  will  shortly  be  over- 
come. It  is  by  no  means  intended  to  convey 
the  impression  that  the  direct-current  motor 
will  be  relegated  to  the  scrap  heap.  For 
many  classes  of  railway  service  the  direct- 
current  motor  is,  and  always  will  be,  the  best 
type  of  apparatus.  For  example,  the  New 
York  Central  has  decided  to  use  direct  cur- 
rent for  operating  its  trains  at  the  New  York 
terminal.  The  principal  consideration  in 
making  this  decision  was  the  necessity  of 
specifying  a  tried  and  proven  system. "  A 
road  like  the  New  York  Central  could  not  af- 
ford to  take  any  chances  with  systems  that 
have  not  been  thoroughly  tried.  The  move- 
ment of  trains  is  paramount  to  economy  in 
first  cost  or  cost  of  operation.  Furthermore, 
the  use  of  alternating  current  would  have 
made  necessary  the  use  of  overhead  conduc- 
tors which  would  have  involved  the  road  in 
legal  difficulties,  owing  to  the  fact  that  it 
has  no  so-called  "air  rights"  over  the  Park 
avenue  viaduct.  Of  course,  the  third  rail 
could  be  used  for  the  transmission  of  high 
potential  alternating  current,  but  it  would 
be  a  constant  source  of  danger  to  employees 
of  the  road  and  to  passengers  in  case  of  de- 
railment. Both  the  Westinghouse  and  the 
General  Electric  motors  will  operate  by  di- 
rect current,  so  that  interurban  cars  can 
pass  over  the  tracks  of  local  electric  railway 
lines  which  are  operated  by  direct  current. 

The  alternating-current  motor  will  greatly 


simplify  the  operation  of  long-distance  elec- 
tric railways.  Power  can  be  transmitted 
from  a  central  station  at  30,000  or  40,000 
volts  over  a  comparatively  small  and  inex- 
pensive conductor.  Transformer  sub-stations 
can  be  placed  at  intervals  and  the  power 
stepped  down  to  2,000  or  3,000  volts,  which 
is  the  working  pressure  on  the  trolley  line. 
Transformer  stations  do  not  require  constant 
attendance,  one  man  taking  care  of  several. 
Where  direct  current  is  used,  the  power  is 
transmitted  from  the  central  station  at  high 
voltage  to  the  sub-stations,  the  same  as  above 
noted.  Each  sub-station,  however,  must  con- 
tain step-down  transformers  and  rotary  con- 
verters. The  converter  changes  the  alter- 
nating current  into  direct  current,  the  usual 
working  pressure  on  the  trolley  line  being 
from  500  to  600  volts.  Rotary  converters  re- 
quire constant  attendance  and  get  easily  "out 
of  step."  They  also  add  to  the  first  cost  of 
an  installation. 


COMPARATIVE  LOCOMOTIVE  TESTS  IN 
GERMANY. 


From  February  8  to  March  31  continuous 
tests  were  made  on  a  level  section  of  the 
Prussian  State  railroads  (the  Moselle  Rail- 
road) of  three  kinds  of  freight  locomotives, 
all  with  the  same  number  of  driving  and 
trailing  wheels.  One  was  what  is  called  a. 
twin  engine,  another  a  compound,  and  a  third 
a  superheater.  In  all  cases  the  trains  hauled 
consisted  of  120  axles,  that  is,  in  nearly  all 
cases,  of  60  four-wheel  cars.  The  result  of 
the  tests  was  that  the  compound  consumed 
11.12  per  cent,  less  water  and  9.75  per  cent, 
less  coal  than  the  twin  engine,  while  the  en- 
gine using  superheated  steam  consumed  25.33 
per  cent,  less  water  and  15.25  per  cent,  less 
coal  than  the  twin  engine,  and  16  per  cent, 
less  water  and  6.08  per  cent,  less  coal  than 
the  compound.  The  expenditure  for  lubri- 
cants, which  has  been  an  objection  to  the 
use  of  superheated  steam,  was  in  the  propor- 
tions of  48  for  the  twin,  51  for  the  com- 
pound, and  60  for  the  superheater.  The  oil 
required  for  the  latter  cost  a  little  more  than 
twice  as  much  per  gallon  as  that  used  on  the 
other  two.  The  cost  of  lubrication  was  one 
of  the  points  which  the  tests  were  intended 
to  establish. 

A  second  series  of  tests  with  two  locomo- 
tives of  each  of  these  kinds  was  conducted 
during  the  whole  of  the  month  of  March  on 
a  line  over  the  hilly  country  between  Kart- 
haus  and  Coblenz.  The  highest  permissible 
load  here  for  the  new  superheater  engines 
was  110  car  axles  (in  earlier  experiments 
only  100  were  hauled),  and  with  this  load 
the  time-table  speed  of  21  miles  an  hour  on 
the  open  road  was  readily  maintained.  The 
other  two  kinds  of  engines  could  haul  only 
90  axles  over  this  section.  The  superheater 
here  consumed  29.9  per  cent,  less  water  and 
20.46  per  cent,  less  coal  than  the  twin  en- 
gine, and  19.78  per  cent,  less  water  and  11.40 
per  cent,  less  coal  than  the  compound.  The 
cost  of  lubrication  was  in  the  proportions  of 
58,  62  and  68  for  the  twin,  compound  and 
superheater,  respectively.  The  temperature 
of  the  superheated  steam  reached  a  maxi- 
mum of  608  degrees,  with  a  pressure  of  178 
lbs.  in  the  valve  chest.  On  grades,  35  per 
cent,  cut-off  usually  sufficed,  rising  excep- 
tionally on  curves  and  with  head  winds  to 
40  and  45  per  cent.  There  was  always  abun- 
dant  steam   and   water   in    the    superheater 


boilers  at  the  summit  of  long  grades,  where 
they  were  usually  exhausted  in  the  other 
engines.  A  special  advantage  of  the  super- 
heater on  this  line  was  that  it  required  no 
helper  over  one  of  the  steep  grades.  Its 
movement  was  remarkably  smooth.  The 
screwing  of  the  piston-head  upon  the  piston- 
rod  is  noted  as  a  defect,  as  almost  all  pis- 
tons became  loose  after  considerable  service. 

The  result  of  these  experiments  is  con- 
sidered so  important  that  the  Minister  of 
Public  Works  has  called  the  attention  of  all 
the  directories  to  them. 

The  Germans  have  been  pioneers  in  the 
application  of  superheated  steam  to  locomo- 
tives, and  apparently  with  success.  The 
Prussian  State  Railways  are  using  super- 
heated steam  on  both  freight  and  passenger 
locomotives.  The  engines  are  fitted  with 
both  Schmidt  and  Pielock  superheaters.  One 
of  the  latest  Atlantic  type  locomotives  fitted 
with  the  Pielock  superheater  is  exhibited  at 
St.  Louis.  In  the  early  attempts  to  use 
superheated  steam  the  principal  difficulty 
was  in  maintaining  continuous  and  effective 
lubrication  of  the  moving  parts  exposed  to 
the  high  temperature  of  the  steam.  This 
difficulty  seems  to  have  been  overcome,  how- 
ever, by  using  a  mineral  oil.  It  has  also 
been  necessary  to  redesign  the  valve  and 
valve  chests  of  engines  using  superheated 
steam.  Some  tests  have  already  been  made 
in  this  country  with  locomotives  fitted  with 
a  superheater,  notably  on  the  Canadian 
Pacific,  while  other  roads  intend  to  experi- 
ment along  this  line.  There  has  never  been 
much  doubt  as  to  the  thermo-dynamic  effi- 
ciency of  engines  using  superheated  steam. 
In  fact,  data  is  plentiful  showing  that  the 
cylinder  efficiency  of  both  stationary  and 
locomotive  engines  having  simple  cylinders 
and  using  superheated  steam  is  higher 
than  that  realized  from  compound  en- 
gines using  saturated  steam.  The  per- 
fection of  the  superheated  steam  locomotive 
will  settle  an  important  problem  in  locomo- 
tive engineering,  making  it  possible  to  ob- 
tain all  the  advantages  of  compounding 
without  introducing  the  objectionable  fea- 
tures. Of  course,  the  addition  of  the  super- 
heater adds  to  the  complication  of  the 
boiler,  but  experience  so  far  shows  that  the 
superheater  is  not  expensive  to  maintain 
nor  unduly  liable  to  failure  in  service. 


THE  FRANCHISE  IN  CAPITALIZATION. 


In  the  last  Legislature  of  Massachusetts 
a  measure  which  received  its  quietus  near 
the  end  of  the  session  a  few  weeks  ago  quite 
failed  to  attract  the  outside  attention  mer- 
ited both  by  the  novel  points  which  it  raised 
and  by  its  character  as  a  proposed  inversion 
of  the  Massachusetts  policy  in  regard  to 
capitalization  of  public  service  corporations. 
The  bill  was  reported  favorably  by  the  Com- 
mittee on  Street  Railways,  though,  as  it 
appears,  after  somewhat  hasty  and  Inade- 
quate consideration,  was  then  strenuously 
opposed  by  the  Railroad  Commission  of  the 
State,  as  represented  by  its  chairman,  but 
was  passed  by  the  Senate;  and,  finally,  after 
considerable  discussion  pro  and  con  in  the 
press  of  the  State,  was  defeated  by  a  con- 
siderable majority  in  the  lower  House.  Not 
until  almost  at  the  last  was  the  significance 
of  the  bill  fully  measured. 

It  was  styled  a  bill  "for  an  extension  of 
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the  corporate  powers  of  the  Western  Massa- 
chusetts Street  Railway  Company."  under 
which  title  it  was  sought  to  build  up  in  the 
western  part  of  the  State  a  great  street  rail- 
way system  which,  potentially,  might  in- 
clude the  street  railways  of  Springfield  and 
other  cities.  But  the  special  charter— which 
the  bill  in  effect  was — went  in  its  gift  of 
power  and  privilege  far  beyond  mere  geo- 
graphical plans  of  merger  and  consolidation. 
In  the  first  place,  the  new  company  could 
buy  out  the  stocks  and  bonds  of  other  rail- 
ways— at  market  value — giving  its  own 
stocks  and  bonds  in  return;  it  could  con- 
demn, under  rulings  of  the  courts  and  its 
appraisers,  the  minority  shares  of  dissenting 
stockholders  apparently  without  any  ruling 
on  the  public  interest,  as  required  by  the 
new  Connecticut  law;  and  the  corporation 
could  go  into  the  business  of  supplying  heat, 
light  and  power  to  corporations  and  persons. 
Massachusetts  has  stoutly  and  consistently 
opposed  capitalization  of  steam  and  electric 
roads  on  any  other  basis  than  replacement 
value;  this  bill  proposed  to  let  a  new  cor- 
poration capitalize  on  a  basis  of  market 
value  of  absorbed  companies,  and  then,  to  a 
large  degree,  capitalize  the  franchises  and 
what  may  be  called  "non-physical"  elements. 
Massachusetts  has  also,  thus  far,  refused  to 
let  street  railway  companies  supply  heat, 
light  and  power  to  other  corporations  and 
persons,  though,  we  believe,  they  can  sell 
electricity  en  bloc  to  a  municipality;  this 
bill  allowed  the  street  railv^ay  company  to 
cross  the  old  barrier  and  establish  a  prece- 
dent that  would  certainly  be  followed  by  a 
general  demand  of  other  street  railway  cor- 
porations for  the  same  privilege. 

But  the  most  interesting  point  was  raised 
in  the  debate  by  the  advocates  of  the  bill. 
The  State  of  Massachusetts,  it  was  said  in 
substance,  allows  a  prosperous  street  rail- 
road to  pay  dividends  which  carry  the  stock 
up  to,  say.  $180  or  |200  a  share.  Has  not 
such  a  company,  in  effect,  capitalized  its 
franchise  along  with  its  other  assets  of  earn- 
ing power?  Again,  with  what  consistency 
can  it  require — under  its  law  of  sale  of  new 
issues  of  stock  at  market  value — new  buyers 
to  pay  a  higher  price  for  the  "franchise" 
factor,  whatever  it  may  be,  than  the  original 
investor;  or,  if  that  original  investor  takes 
his  new  stock,  to  pay  an  enhanced  price  as 
a  result  of  his  own  good  judgment  and  the 
presumptive  good  management  of  his  cor- 
poration? Ought  the  State  thus  to  fix  in- 
directly two  values  for  franchises  and,  in 
a  sense,  penalize  successful  street  railway 
administration?  And,  if  it  does  so,  does  it 
not  at  least  sacrifice  consistency?  In  the 
case  of  the  Western  Massachusetts  bill  the 
theory  of  the  State  as  to  replacement  value 
advances  a  step  further  in  paradox  and 
forbids  an  outside  company  to  invest  on  the 
same  basis  of  market  value  which  it  insists 
upon  in  the  case  of  Ihe  individual.  It  pro- 
poses ons  rule  for  the  corporative  share- 
holder, another  for  the  private  stosk  owner. 
This  was  one  of  the  arguments  in  the  de- 
bate and  it  certainly  had  a  theoretical  force. 
It  can  be  met,  in  part  at  least,  by  the 
counter  pleas  that,  in  relation  to  public  in- 
terest an  investing  co"poration  undoubtedly 
stands  on  a  different  plane  from  an  indi- 
vidual; that  the  corporation  has  special 
powers  that  the  individual  has  not;, that,  if 
the  State   fixes  different  and   varying  fran- 
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chise  values  the  original  investor  knows  it 
when  he  enters  a  street  railway  or  steam 
railroad  enterprise,  and  the  principle  of 
caveat  emptor  applies;  and,  finally,  that  per- 
haps some  inconsistency  in  an  occult  finan- 
cial question  can  be  pardoned  in  State  pol- 
icy if  the  end  of  restraining  over-capitaliza- 
tion is  gained,  to  the  benefit  of  public  inter- 
est. Massachusetts,  in  the  case  of  this  par- 
ticular bill,  is  the  first  State,  we  believe,  to 
raise  in  her  legislature  and  in  concrete 
shape  this  question  of  variable  valuation  of 
franchises  as  a  basis  of  capitalization.  Most 
of  our  commonwealths  either  dodge  the  prin- 
ciple entirely  or  leave  the  whole  subject  in 
so  obscure  a  form  in  their  statute  books  that 
it  loses  all  practical  value  in  application  and, 
under  either  general  or  special  acts — or 
both — corporations  in  fixing  capital  accom- 
plish their  ends  without  much  legislative  re- 
sistance or  controversy. 

The  theories  of  primary  or  secondary  capi- 
talization of  the  public  service  corporation 
in  the  main  can  be  reduced  to  three.  There 
is  (1)  the  replacement  value,  or,  what  is 
substantially  the  same,  capital  based  on  ac- 
tual and  honest  oulay.  It  is  the  conserva- 
tive plan,  subject  only  to  the  minor  criti- 
cism of  variation  of  cost  at  different  periods 
and  of  penalty  paid  to  virtue  by  some  loss 
of  enterprise  in  a  State  which,  like  Massa- 
chusetts, adopts  it.  There  is  (2)  capitaliza- 
tion based  on  earning  power,  a  variable 
quantity,  subject  to  mutation  and  abuse  and 
going  largely  on  the  theory  of  absolute  cor- 
porative ownership  of  the  franchise;  and 
(3)  a  combination  of  the  two  foregoing 
theories,  with  net  earnings  divided  so  as  to 
pay  a  fair  return  on  original  investment 
and  the  rest  capitalized  into  a  franchise 
value  and  returned  as  a  percentage  to  stock- 
holders or  the  State  or  the  municipality,  ac- 
cording to  the  idea  of  franchise  ownership. 
The  last  theory,  in  which  Michigan  to  some 
extent  has  been  a  pioneer,  is  pretty  academic 
and  we  shall  hardly  find  it  realized  on  a 
large  scale.  What  we  do  see,  however,  in  the 
complicated  question  of  franchise  values,  is 
the  constant  and  increasing  effort  both  of 
trained  economists  and  more  callow  law- 
makers to  reach  out  to  the  subject,  albeit 
in  a  blind  and  groping  way.  Sometimes  the 
object  is  taxation,  sometimes  lower  fares, 
sometimes  improved  public  service.  It  is 
the  result,  doubtless,  of  that  closer  and  more 
intense  relation — compared  with  the  steam 
road — created  by  the  street  railway  and  the 
larger  concession  and  value  which  its  fran- 
chise on  the  highway  and  city  street  usually 
represents.  The  Massachusetts  example  is 
a  case  somewhat  novel  to-day,  but  which 
may  be  typical  to-morrow. 
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the  next  two  years.  In  all,  about  600  en- 
gines will  be  repaired  in  other  than  the  rail- 
road company's  shops.  The  letting  of  this 
contract  is  understood  to  have  no  special  sig- 
nificance other  than  above  noted,  as  the  road 
expects  ultimately  to  handle  all  its  equip- 
ment in  the  company's  shops.  However  the 
case  may  be,  the  above  mentioned  contract 
calls  to  mind  discussions  which  have  fre- 
quently taken  place,  as  to  the  advisability  of 
railroads  having  heavy  repairs  made  by  con- 
tract. Under  ordinary  conditions  the  roads 
can  probably  repair  locomotives  cheaper  and 
more  satisfactorily  in  their  own  shops,  but 
when  conditions  are  such  that  contract  shops 
are  not  overtaxed  with  new  work,  it  is  rea- 
sonable to  expect  that  repair  work  can  be 
done  cheaply.  Most  contract  shops  have  mod- 
ern tools  designed  specially  for  certain 
classes  of  work.  Comparative  figures  are 
not  at  hand,  but  it  would  seem  that  even  if 
the  actual  cost  of  contract  repairs  were  some- 
what greater  than  the  cost  at  the  railroad 
company's  shops,  it  might  pay  a  road  to 
have  at  least  a  part  of  its  work  done  by 
contract.  The  road  would  save  the  interest 
on  a  large  investment  in  tools  and  machin- 
ery. In  any  event,  the  success  of  contract 
repairing  would  depend  largely  on  the 
thoroughness  with  which  the  railroad  com- 
pany's inspectors  do  their  work. 


While  the  Erie  has  greatly  increased  the 
number  of  its  locomotives  in  the  past  few 
years,  it  has  not  increased  its  shop  facilities 
in  the  same  ratio,  and  hence  cannot  put  its 
engines  through  the  shops  as  frequently  as 
the  conditions  require.  Plans  are  under  way 
for  the  construction  of  new  shops  and  the 
enlargement  of  old  shops,  but  it  will  take  at 
least  several  years  to  increase  the  facilities 
so  as  to  adequately  handle  the  equipment. 
For  this  reason,  the  road  has  found  it  neces- 
sary to  have  some  work  done  in  outside  shops, 
and  with  this  end  in  view,  arrangements 
have  been  made  with  several  contract  shops 
to  repair  engines  at  the  rate  of  one  a  day  for 
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The  report  for  the  fiscal  year  ending  June 
30,  1904,  shows  gross  earnings  of  $7,529,958, 
an  increase  of  $232,039  over  last  year,  on  a 
mileage  worked  of  499  miles,  as  against  472. 
Of  the  increase  in  gross,  passenger  earnings 
contributed  $110,483,  and  freight  earnings 
$134,443.  The  gain  in  the  latter  case  is 
especially  noteworthy,  because  it  was  made 
on  a  decreased  revenue  tonnage,  caused  by 
the  failure  of  connecting  carriers  to  prompt- 
ly receive  the  freight  offered  during  the  win- 
ter months,  on  account  of  the  severity  of  the 
w.eather.  The  ton-mile  revenue  increased, 
amounting  to  5.4  mills;  .1  mill  more  than 
in  1903.  The  average  distance  each  ton  was 
hauled  was  147.8  miles,  an  increase  of  2.2 
miles. 

The  same  factor,  the  extremely  severe 
winter,  which  materially  lessened  the  traf- 
fic of  the  company,  also  helped  to  swell  the 
maintenance  charges.  Operating  expenses 
for  the  year  were  $4,408,807;  $331,218  more 
than  in  1903.  The  largest  part  of  this  in- 
crease ,is  credited  to  the  maintenance  of 
equipment  and  conducting  transportation  ac- 
counts, in  which  the  expenses  were  respect- 
ively $146,224  and  $113,332  more  than  in 
1903.  The  ratio  of  operating  expenses  to 
earnings  was  58.5  as  compared  with  55.8  in 
the  previous  year.  Following  the  large  in- 
crease in  operating  expense,^,  net  earnings 
showed  a  decrease  for  tne  year  of  $90,179. 
After  payments  on  account  of  interest,  rent- 
als, taxes  and  sinking  fund,  there  remained 
$1,513,264  net  income,  as  against  $1,781,594 
last  year.  But  from  the  net  income,  an  in- 
crease of  $185,000  in  dividends  was  paid  on 
the  common  stock,  the  rate  being  increased 
from  4V^  to  6  per  cent.  For  extraordinary 
expenses  and  improvements,  $92,389  was 
charged  to  net  income,  as  against  $42,015 
last  yep,r,  and  in  addition,  $405,000  was  ap- 
propriated for  special  purposes.  The  item 
of  special  appropriations  represents  the  prin- 
cipal of  the  car  trust  Vwnds  paid  off  during 
the  year  amounting  to  $81,000,  and  $324,000 
of  construction  expenditures.  Last  year 
$908,734  was  appropriated  for  like  purposes. 

Equipment    obligations    show    the    same 
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large  increases  which  have  been  so  constant. 
^  I'eature  in  the  reports  of  this  company  for 
the  last  three  years.  During  the  past  fiscal 
year  a  total  of  $974,000  equipment  bonds 
were  issued,  and  $2,000,000  additional  were 
authorized.  The  net  increase  in  bonded  debt 
was  $893,000,  as  $81,000  of  car  tifust  bonds 
were  paid  off  and  cancelled.  The  balance 
sheet  now  shows  car  trusts  at  $4,535,000,  as 
compared    with   $3,G42,000   in   1903,   and   $2,- 

579.000  in  1902.  The  number  of  locomotives 
owned  Increased  12  during  the  year,  and  an 
addition  of  953  cars  was  made  to  freight  car 
equipment.  The  average  car  capacity  showed 
a  fair  gain  and  now  stands  at  about  32 '/i 
tons  as  against  31%  tons  last  year.  The 
average  freight  train  load  decreased,  being 

439.1  as  compared  with  441.5  in  1903,  and 
the  percentage  of  loaded  cars  in  freight 
trains  also  showed  a  slight  decrease,  from 
58.05  in  1903  to  57.91  in  1904.  On  August 
1,  1903,  28  miles  of  the  Indiana  branch  from 
Ernest,  Pa.,  to  Indiana  Junction,  were 
opened   for  traffic.     Fifteen  miles  of  second 
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track  between  Ashford,  N.  Y.,  and  Punxsu- 
tawney,  Pa.,  were  also  placed  in  operation 
during  the  year,  and  extensive  improve- 
ments were  made  on  the  yards  and  build- 
ings at  Buffalo  Creek  and  Elk  Run  Junc- 
tion, Pa.  In  addition  a  new  yard  was  built, 
at  East  Salamanca,  N.  Y. 

The  surplus  of  the  Rochester  Coal  &  Iron 
Company  amounted  to  $598,872,  and  after 
payment  of  dividends  a  sum  of  $320,000  was 
left  to  be  added  to  the  profit  and  loss  ac- 
•count.  The  Adrian  blast  furnace,  at  Falls 
Creek,  Pa.,  was  finished  during  August,  1903, 
at  a  cost  of  $613,498.  To  provide  for  this 
expenditure,  $250,000  4i-2  per  cent,  sinking 
fund  gold  bonds  were  issued,  leaving  in  the 
treasury  $750,000  of  the  $2,000,000  bonds 
which  were  authorized  last  year,  half  of 
which  were  issued  at  that  time.  The  accom- 
panying table  gives  the  more  important  sta- 
tistics of  operation: 

1904.  1903. 

Total  mileage  worked 499  4T2 

Passenger   earnings .f  1.038.172        $927,589 

Freight  earnings G, 446.36.5        6,311,922 

Other  earnings 11.983  10.076 

Total    earnings 7,.-i29.9.'>8        7,297.919 

Maintenance   of   way .589.412  532,744 

Maintenance  of  equipment .      1.134,748  988..524 

Conducting  transportation.  2.516.643  2,403,311 
Total  operating  expenses.  .      4.408.807        4.077,589 

Net  earnings 3,121.151        3,220,3.30 

Net  income 1.513,264       1,781,595 


The  Uganda  Railroad  Committee  appointed 
by  Lord  Salisbury  in  September,  1895,  to 
supervise  building  the  railroad  from  Mom- 
basa, on  the  east  coast  of  Africa  near  the 
fourth  degree  of  latitude  south,  to  the  upper 
part  of  Lake  Victoria  Nyanza  through  the 
southern  part  of  British  East  Africa,  has  now 
presented  its  final  report.  After  the  greatest 
difficulties,  both  foreseen  and  unforeseen,  the 
road  was  finished,  so  far  as  essentials  for 
operation  are  concerned,  early  in  1903,  al- 
though traffic  was  moved  on  such  portions 
of  the  line  as  were  ready  for  use,  several 
years  previous.  The  present  report  gives 
a  general  resume  of  the  entire  situation  and 
compares  the  actual  results,  both  as  regards 
expenses  and  as  regards  profits,  with  the  pre- 
liminary estimates,  in  a  highly  interesting 
manner. 

The  motives  that  led  to  this  remarkable 
project  and  the  early  progress  made  in  the 
work  have  been  quite  fully  discussed  in  pre'- 
vious  issues  of  the  Railroad  Gazette.  Comment 
was  made  (April  27,  1894,)  to  the  effect  that, 
following  the  advice  of  the  late  Sir  Gerald 
Portal,  the  British  Government  had  avowed 
its  purpose  of  establishing  a  protectorate 
over  Uganda  and  that  Africa  had  far  more 
to  gain  than  England  from  such  a  protector- 
ate, inasmuch  as  the  occupation  of  the  Cen- 
tral African  country,  so  far  as  any  commer- 
cial profit  could  come  to  England  for  a  gen- 
eration or  two,  at  least,  was  a  great  waste 
of  human  energy.  But  the  British  Govern- 
ment felt  that  obligations  had  been  placed 
upon  it  which  could  not  be  ignored  and  a 
government  was  set  up  in  the  interior  of 
Africa,  700  miles  from  the  coast  by  the  short- 
est caravan  route  through  the  hostile  wilder- 
ness between  Lake  Nyanza  and  the  Indian 
ocean.  At  that  time,  it  was  estimated  that 
the  carriage  of  goods  between  these  points 
cost  from  $1,200  to  $1,500  a  ton. 

Following  the  reconnaisance  survey  in 
1891  and  1892,  during  which  a  total  party  of 
nearly  500  persons,  of  which  seven  were 
Europeans,  marched  over  4,280  miles  of  Afri- 
can wilderness  and  surveyed  2,724  miles,  the 
committee  finally  recommended  that  the  gage 
should  be  one  meter,  that  the  road  should 
be  laid  with  501b.  steel  rails  and  steel  ties, 
with  grades  in  no  case  steeper  than  2  per 
cent.,  although  thfese  recommendations 
changed  quite  radically  the  character  of  the 
railroad  from  that  originally  proposed  in  the 
McDonald-Pringle  report  of  1892.  As  a  mat- 
ter of  fact,  the  engineering  difficulties,  pure 
and  simple,  were  much  less  formidable  than 
the  difficulties  of  organization  of  labor,  sup- 
plies and  the  commissariat.  The  troubles  of 
the  East  African  railroad  builder  are  well 
portrayed  in  the  comment  made  by  the  com- 
mittee on  some  of  the  situations  which  had 
to  be  met.  The  population  of  the  districts 
traversed  is  so  sparse,  amotmting  to  from 
eight  to  twelve  persons  per  square  mile,  of 
whom  only  one-sixth  are  males  of  working 
age  (and  these  highly  unwilling  to  work) 
that  the  hope  of  securing  native  labor  had 
to  be  entirely  abandoned.  Even  under  the 
pressure  of  famine  in  1898  and  1899,  noth- 
ing would  persuade  them  to  work  continu- 
ously or  systematically,  and  had  any  attempt 
been  made  to  bring  laborers  from  Uganda  or 
elsewhere  in  the  British  sphere,  it  would 
have  failed,  for  the  fear  of  the  slave  policy 
was  fresh  in  the  minds  of  the  natives  and 
they  were  unable  to  discriminate  between 
contract  labor  and  slave  labor. 

It  was  decided,  therefore,  to  bring  in  labor- 
er.s  from  India;  but  difficulty  at  once  arose 
with  the  Indian  Emigration  Act  relative  to 
the  departure  of  laborers  from  India  to  work 
for  hire,  and,  although  in  1896  an  amend- 
ment was  passed  scheduling  East  Africa  as 


a  country  to  which  emigration  might  be  per- 
mitted, the  terms  of  the  amendment  were 
highly  onerous.  It  was  provided,  for  ex- 
ample, that  the  term  of  service  was  not  to 
exceed  three  years,  that  the  remuneratioa 
was  to  include  free  rations,  besides  payment 
far  higher  than  that  customary  in  India, 
where  the  natives  provided  their  own  food 
supplies  in  contract  work.  Pay  was  to  begin 
not  later  than  from  the  date  of  embarkation 
from  India,  and  the  laborer  had  to  receive 
full  protection  and  support  from  the  com- 
pany and  "an  indefeasible  right  to  a  re- 
turn passage  to  the  place  of  recruitment, 
not  merely  to  India,  at  the  expense  of  the 
company" — whether  he  worked  or  not.  In 
a  word,  life  was  made  so  pleasant  for  these 
laborers  that  they  scarcely  worked  at  all, 
and  the  outturn  was  reported  at  an  average 
of  16  cu.  ft.  of  earth  work  per  man  per  day. 
After  another  modification  was  made,  permit- 
ting the  use  of  task,  or  piece  work,  the  rail- 
road builders  were  troubled  by  the  outbreak 
of  plague  in  India  and  the  closing  of  ports 
to  emigration. 

With  the  labor  problems  disposed  of,  there 
remained  the  exceedingly  unhealthy  climate; 
tlie  great  difficulty  in  obtaining  water  and 
provisions;  hostile  tribes,  and  the  tsetse  fly. 
The  tsetse  fly  reigns  supreme  in  the  belt  of 
country  extending  inland  for  a  distance  of 
about  250  miles  from  the  coast,  and  it  was 
frankly  impossible  to  make  use  of  animal 
transport  in  this  belt.  When  the  work  was 
first  started,  this  was  attempted;  but,  after 
an  aggregate  loss  of  about  60  per  cent,  of  the 
bullocks,  20  per  cent,  of  the  donkeys  and  50 
per  cent,  of  the  camels,  it  was  given  up. 
Then  two  special  traction  engines  and  trains 
of  wagons  were  tried,  and  these  were  sub- 
sequently doubled  in  numbers  and  did  much 
useful  work,  connecting  with  a  mule  service 
beyond  the  fly  belt. 

So,  overcoming  the  old  difficulties  and  solv- 
ing new  ones,  the  work  gradually  progressed 
with  the  rail  head  as  a  base,  and  the  ad- 
vance gangs,  together  with  the  commissariat, 
working  out  ahead  in  extended  order,  in 
arms  always  against  sickness  and  against 
hostile  tribes,  as  they  made  their  way 
through  the  wilderness.  From  the  coast  ter- 
minus at  Mombasa  to  Port  Florence  on  Vic- 
toria Nyanza,  the  northwestern  terminus  of 
the  line,  right  under  the  equator,  the  dis- 
tance is  584  miles  by  the  route  built,  and 
the  paying  traffic,  so  far  as  it  exists,  con- 
sists of  copra,  beans,  grain,  hides  and  skins, 
and  ivory,  besides  which,  from  Lake  Nyanza, 
there  is  rubber,  oil  seed  and  coffee.  The  only 
traffic  figures  on  hand  are  those  for  the  year 
1902-1903,  when  the  steamer  service  now 
established  on  Lake  Nyanza  did  not  exist. 
The  committee  compares  the  actual  returns 
for  this  year  with  the  preliminary  estimates 
made  ten  years  earlier  and  submitted  to  Par- 
liament; and,  on  the  whole,  the  closeness  of 
this  early  estimate  with  the  results  actually 
obtained  is  quite  surprising.  The  compari 
son  is  shown  in  the  following  table: 

Antici- 
pation.      Actuals, 
of  1893.     1902-03. 
Passengers      (coaching!.      parcels 

etc £25,375     £24,303 

Mail  subsidy   1,000         2,761 

Exports,   i.  e.,  down   tralBc,  3,511 

tons    16.500         6,612 

Imports,    i.    e.,    un    traffic.    12,694 

tons    19,075        53,652 

Total £62.000     £87,328 

It  will  be  seen  that  the  passenger  business 
was  very  close  indeed  to  the  estimate;  that 
the  mail  subsidy  was  higher  than  estimated, 
and  that,  although  exports  were  considerably 
less,  the  imports  were  far  greater  than  pre- 
liminary figures.  It  is  to  be  feared  that  the 
12,694  tons  of  up  traffic  represent  to  a  large 
degree  what  we  are  accustomed  to  account 
as    company    business    and    that    this    was 
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charged  up  at  commercial  figures.  Neverthe- 
less, the  government  business  done  in  carry- 
ing stores  to  the  capital  of  the  Protectorate 
was  undoubtedly  very  considerable,  and  it  is 
evident  that  the  same  government  business 
done  by  the  old  caravan  method  would  have 
cost  vastly  more. 

It  is  pleasing  to  note  that  one  of  the  prime 
objects  of  the  railroad,  that  of  stopping  the 
slave  trade  of  the  interior,  has  been  fully 
accomplished,  and  the  committee  reports  that 
slave  caravans  and  the  transit  of  slaves  to 
the  coast  has  entirely  ceased  since  the  rail- 
road was  built.  The  squadrons  engaged  in 
watching  that  sea  traffic  consisted  of  five 
small  cruisers,  costing  some  $500,000  a  year 
to  maintain,  and  the  reduction  in  this  police 
work  will  apparently  by  itself  go  far  to  turn 
the  operating  deficit  of  the  road  into  profit 
for  the  government.  It  is,  of  course,  still 
too  early  to  tell  what  the  road  is  going  to 
do  commercially.  The  total  expenditure  out 
of  parliamentary  grants  up  to  the  time  tho 
committee  ceased  to  control  the  outlay  was 
$2.5,840,620,  and  the  cost  of  the  line  per  mile, 
built,  bridged  and  ballasted  throughout,  with 
2  per  cent,  ruling  gradients,  complete  work 
shops  and  a  full  complement  of  rolling  stock 
was  approximately  $46,190.  By  way  of  com- 
parison with  other  African  lines,  the  follow- 
ing table  of  costs  per  mile  is  given: 

Uganda  Railroad,  complete $46,190 

Lagos  Kailroad   (estimated) 34,020 

Gold  Coast 38,880 

Congo  (2  ft.  6  in.  gage,  heavy  gradients)  .  .    48,600 

:;ape 51, 117 

Natal    53,460 

The  report  is  signed  by  John  Kirk,  Chair- 
man, and  F.  L.  O'Callaghan,  managing  mem- 
ber of  the  committee. 


A  rare  opportunity  to  study  the  interaction 
of  politics  upon  government  owned  and  con- 
trolled industries  is  offered  by  the  frequent 
discussions  on  the  State  railroads  in  the 
Prussian  Diet.  Complaints  are  constantly 
made  of  the  way  the  government  railroads 
treat  the  agricultural  East.  Minister  Budde 
is  frequently  obliged  to  champion  the  gov- 
ernment's railroad  policy  and  to  prove  that 
the  section  of  each  complaining  representa- 
tive is  receiving  its  proper  attention  from 
the  government.  The  government  is  care- 
ful not  to  go  too  fully  into  the  matter  of 
railroad  tariffs,  but  is  always  glad  to  empha- 
size the  increasing  surplus  derived  from  its 
management  of  the  railroads.  It  also  has 
jnuch  to  say  about  its  large  orders  for  rail- 
road equipment,  which  it  claims  is  an  un- 
told blessing  to  the  German  iron  and  steel 
industries. 

In  reply  to  the  attacks  of  the  representa- 
tives. Minister  Budde  is  doing  his  best  to 
prove  that  the  government  is  not  falling  be- 
hind in  the  construction  of  new  railroads. 
The  question  seems  chiefly  to  involve  the 
construction  of  branch  lines,  in  themselves 
unprofitable,  but  important  as  feeaers  to  the 
main  lines,  a  familiar  state  of  things  in 
the  United  States.  We  obtain  a  rather  com- 
ical picture  of  representatives  of  various 
sections  appearing  before  the  Minister  plead- 
ing for  new  railroads,  or  a  change  in  the 
rates.  The  Minister  appreciates  fully  that 
each  representative  thoroughly  and  sincere- 
ly believes  the  extension  of  the  railroads  of 
his  district  is  the  most  important  question 
of  the  day.  When  deputations  paint  in  glow- 
ing colors  the  prospective  traffic  available  to 
a  new  road,  the  Minister — who  evidently  has 
a  strong  sense  of  humor — urges  them  to 
hurry  home  and  build  the  railroad  them- 
selves. 

One  gathers  that  government  ownership 
and  control  of  railroads  in  Germany  has 
solved  the  railroad  question  no  more  effec- 
tively than  private  ownership  has  done  in 
Great  Britain  and  the  United  States. 


NEW  PUBLICATIONS. 

Rights  of  Trains  on  Single  Track;  by  Harry 
\v.  Forman;  477  pages  4V4  x  7  in.;  pocket 
book,  bound  in  leather,  with  round  cor- 
ners. The  Kailroad  Gazette,  New  York, 
Chicago  and  London.  Price,  $2.50. 
This  book  is  an  exhaustive  commentary  on 
the  Standard  code  of  train  rules  of  the 
American  Railway  Association,  and  is  a  thor- 
ough study — so  much  more  thorough  and 
complete  than  anything  of  the  kind  which 
has  been  attempted  before  as  to  put  it  be- 
yond comparison.  Mr.  Forman,  who  is  a 
chief  despatcher  on  the  Denver  &  Rio 
Grande,  has  been  an  examiner  of  trainmen 
and  operators  on  that  and  other  roads  for 
many  years,  and  one  needs  to  read  but  a 
few  pages  of  his  book  to  see  that  he  is  an 
accomplished  doctor  in  this  work.  Every 
page  shows  the  fruit  not  only  of  experience, 
but  of  study  and  reflection.  As  will  be  read- 
ily appreciated  by  anyone  familiar  with  the 
Standard  code,  and  the  process  by  which  it 
has  been  developed  in  the  American  Railway 
Association  during  the  past  fifteen  years, 
a  study  of  this  kind,  by  such  a  man,  pro- 
duces a  most  interesting  treatise.  Discus- 
sions of  these  rules  in  the  Association  have 
been  either  fragmentary  and  incomplete,  or 
else  so  long  and  tedious,  as  to  be  of  but 
moderate  value  to  those  who  read  them  after 
they  come  out  in  cold  type;  and  the  reports 
of  the  committees  have  often  been  tinsatis- 
factory  because  of  their  brevity,  or  of  the 
necessity  of  keeping  silent  on  disputed 
points.  The  independent  individual  writer 
is  free  from  the  restraints  of  a  committee, 
and  he  avoids  the  pitfalls  that  surround  a 
speaker  in  a  convention,  so  that  Mr.  For- 
man's  book  is  really  the  first  comprehensive 
and  satisfactory  study  of  the  Standard  code 
that  has  ever  been  written. 

The  book  is  made  up  in  the  form  of  ques- 
tions and  answers,  like  the  "Catechism  of 
the  Locomotive."  These  questions  number 
nearly  twelve  hundred,  covering  in  the  most 
painstaking  manner  all  of  the  intricate  ques- 
tions that  come  up  in  making  examinations. 
Where  the  answer  is  long  and  is  susceptible 
of  treatment  in  the  shape  of  a  little  lecture, 
such  a  lecture  is  given.  Every  standard  rule 
is  considered  and  the  most  common  supple- 
mentary rules  such  as  additions  to  83,  104, 
etc.,  are  fully  discussed.  Extracts  from  the 
book  were  given  in  the  Railroad  Gazette  of 
August  19  and  in  several  earlier  issues. 
From  these  and  from  special  articles  by  Mr. 
Forman  which  have  lately  appeared  in  these 
columns,  it  will  readily  be  seen  that  we  have 
here  a  train-rule  expert  who.  while  possess- 
ing the  patience  and  close  application  nec- 
essary to  plod  through  the  interminable  de- 
tails of  train  order  forms  and  hair-splitting 
rules,  at  the  same  time  does  not  lose  sight 
of  the  broad  general  principles.  And  the 
reader  will  not  only  like  the  author's  lit- 
erary style — the  book  is  agreeable  reading 
— but  will  also  agree  with  him,  we  think,  in 
most  of  his  opinions. 


scription   of   the   mechanism   are    given,   in- 
cluding indicator  diagrams,  etc. 


TRADE  CATALOGUES. 


The  Locomotive  Appliance.  Company,  St. 
Louis,  Mo.,  issues  a  pamphlet  describing  the 
Allfree  valve  gear  and  valve  for  the  Allfrec- 
Hubbell  locomotive.  This  valve  mechanism  is 
an  addition  to  the  link  motion  and  can  be 
supplied  to  any  locomotive.  It  is  claimed 
that  this  valve  movement  delays  the  open- 
ing of  the  exhaust  port  at  all  parts  of  the 
cut-off,  thereby  increasing  the  ratio  of  ex- 
pansion and  decreasing  the  terminal  pres- 
sure, thus  getting  more  work  out  of  any 
given  quantity  of  steam  admitted  to  the 
cylinders.     Detailed   illustrations  and   a  de- 


Angus  Sinclair  Company,  New  York,  pub- 
lisher of  Railway  and  Locomotive  Engineer- 
ing, sends  a  framed  copy  of  its  educational 
chart  No.  7.  This  is  a  half-tone  reproduction 
of  a  finely  executed  transparent  wash-draw- 
ing of  an  Atlantic  type  locomotive,  with  each 
part  numbered,  and  an  index  on  the  margin. 
The  chart  is  very  helpful  to  the  layman  who 
desires  to  familiarize  himself  with  locomo- 
tive nomenclature. 


Riehle  Brothers  Testing  Machine  Com- 
pany, Philadelphia,  Pa.,  sends  a  pamphlet 
describing  a  600,000  lbs.  standard  vertical- 
screw  power  testing-machine  with  dial  screw 
beam.  This  machine  was  made  for  the  Uni- 
versity of  Illinois,  and  is  to  be  used  for  gen- 
eral testing  purposes.  A  brief  description 
of  the  machine  is  given,  together  with  a 
large  plate  drawing  showing  two  views. 


The  Nernst  Lamp  Company,  Pittsburg, 
Pa.,  is  distributing  a  pamphlet  descriptive 
of  a  street  lighting  system  which  it  has 
installed  at  Berwyn,  111.  Illustrations  are 
given  of  the  power  plant,  street  scenes  and 
a  plan  of  Berwyn  showing  the  distribution 
of  the  Nernst  lamps.  About  250  lamps  of 
60  c.p.  each  are  in  use  at  the  present  time. 


The  Netvton  Machine  Tool  Company,  Phil- 
adelphia, Pa.,  is  distributing  Catalogue  No. 
39,  relating  to  cold  saw  cutting-offl  machines. 
The  machines  which  are  illustrated  and  de- 
scribed are  adapted  to  the  cutting  of  round 
and  square  stock,  I-beams,  channel  bars, 
armor  plates,  nickel  steel  and  gates  or  risers 
on  steel  castings. 


Standardization    of   Specifications   for    Iron 
and    Steel.* 


The  desirability  of  bringing  about  greater 
uniformity  in  specifications  governing  iron 
and  steel  is  generally  recognized,  and  has 
found  expression  within  recent  years  in  the 
efforts  of  ntimerous  technical  societies  in 
that  direction.  When  the  International  As- 
sociation for  Testing  Materials  was  organ- 
ized at  Zurich  in  1895,  a  committee  was  ap- 
pointed, charged  as  follows:  "On  the  basis 
of  existing  specifications,  to  seek  methods 
and  means  for  the  introduction  of  interna- 
tional specifications  for  testing  and  inspect- 
ing iron  and  steel  of  all  kinds." 

The  American  representation  on  this  in- 
ternational committee  consisted  originally 
of  five  and  now  of  eight  members.  In  view 
of  the  magnitude  and  importance  of  the  sub- 
ject, the  Executive  Committee  of  the  Amer- 
ican Section  of  the  International  Association 
for  Testing  Materials,  since  incorporated  as 
the  American  Society  for  Testing  Materials, 
appointed  a  committee  of  34  members,  in- 
cluding the  American  members  of  the  above- 
named  international  committee,  to  frame 
standard  American  specifications  for  iron 
and  steel.  This  committee  reported  on  speci- 
fications for  (1)  structural  steel  for  bridges 
and  ships;  (2)  structural  steel  for  build- 
ings; (3)  open-hearth  boiler-plate  and  rivet- 
steel;  (4)  steel  rails;  (5)  steel  splice-bars; 
(6)  steel  axles;  (7)  steel  tires;  (8)  steel 
forgings;  (9)  steel  castings;  (10)  wrought- 
iron.  These  specifications  were  designed  to 
be  fairly  representative  of  the  best  current 
American  practice,  and  were  adopted  by  let- 


*Fi-om  a  paper  by  W.  R.  Webster  and  Edgar 
Mnrburg.  read  at  the  Inst  meeting  nf  the  American 
Institute  of  Mining  Kneineprs.  This  subject  has 
been  discussed  editorially  in  Triinfipnrt  anil  llalU 
rniid  nazette.  A  renrlnt  of  the  editorial  will 
be  found  in  the  General  News  Section,  so  as  to 
avoid  having  it  appear  again  In  the  English  edition. 
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ter-bailot  of  the  society  in  August,  1901. 
The  leading  engineering  societies  have 
participated  at  various  times  in  the  discu.s- 
sion  of  these  specifications  and  have  lent  val- 
uable assistance  through  the  appointment  of 
special  committees  on  like  or  closely  related 
subjects.  The  American  Society  of  Civil 
Engineers  discussed  the  specifications  for 
structural  steel  for  bridges  and  ships,  and 
appointed  a  committee  on  steel  rails  to  re- 
port on  sections,  methods  of  manufacture, 
specifications,  and  methods  of  testing  and 
inspection.  The  American  Society  of  Me- 
chanical Engineers  discussed  the  specifica- 
tions for  boiler-plate  and  rivet-steel,  steel 
forgings  and  steel  castings,  and  a  committee 
of  that  society  presented  last  year  a  report 
on  these  specifications,  subject  to  revision, 
recommending  certain  modifications.  The 
American  Railway  Master  Mechanics'  Asso- 
ciation appointed  a  committee  to  report  on 
the  specifications  for  steel  axles  and  steel 
forgings.  This  committee  made  a  prelimi- 
nary report  last  year,  and  has  the  matter 
still  under  consideration.  The  American 
Railway  Engineering  and  Maintenance  of 
Way  Association  appointed  separate  commit- 
tees to  report  on  specifications  for  bridge 
materials  and  steel  rails.  These  specifica- 
tions, which  differ  somewhat  from  those  of 
the  American  Society  for  Testing  Materials, 
were  adopted  by  vote  of  the  association,  the 
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advantage  to  the  consumer.  The  latter 
should  recognize  that  any  unnecessary  burden 
imposed  on  the  manufacturer  must  necessar- 
ily react  in  the  end  upon  the  consumer,  and 
increase  the  average  cost  of  the  product 
without  attendant  gain  in  average  quality. 
On  the  other  hand,  the  manufacturer  should 
recognize  his  obligation  to  spare  no  reason- 
able effort  or  expense  to  ensure  a  high-grade 
product  of  uniform  quality,  and  should 
evince  a  willingness  to  provide  adequate 
facilities  for  testing. 

The  existing  differences  between  the  lead- 
ing specifications  framed  within  recent  years 
are  in  the  main  on  matters  of  minor  im- 
portance, and  what  has  been  done  has  re- 
sulted in  a  considerable  clearing  of  the  at- 
mosphere. That  further  efforts  will  be  put 
forth  to  reconcile  the  remaining  differences 
as  far  as  possible  cannot  be  doubted.  If  the 
task  be  approached  in  a  fair  and  open  spirit 
of  compromise  between  interests  whose  di- 
vergence, broadly  viewed,  is  more  apparent 
than  real,  all  parties  will  be  the  gainers. 
If  this  work  be  promptly  initiated,  it  is  not 
too  much  to  hope  that  American  standard 
specifications  approved  by  the  leading  tech- 
nical societies,  and  covering  the  principal 
iron  and  steel  products,  will  be  available  for 
presentation  at  the  seventh  session  of  the 
International  Railway  Congress  to  be  con- 
vened  in   Washington,   D.   C,  in  May,   1905, 
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former  in  1903  and  the  latter  in  1902.  The 
committee  on  steel  rails  has  been  instructed, 
however,  to  consider  certain  proposed  modi- 
fications. The  American  Institute  of  Mining 
Engineers  has  co-operated  in  this  work  by 
discussing  the  specifications  for  steel  rails, 
steel  forgings  and  steel  castings,  and  is  now 
asked  to  assist  again  by  including  in  the 
discussion  on  the  "Physics  of  Cast-Iron"  the 
specifications  proposed  by  the  committee  on 
standard  specifications  for  cast-iron  and  fin- 
ished castings  of  the  American  Society  for 
Testing  Materials.  These  specifications, 
which  will  be  presented  at  this  meeting  by 
the  chairmen  of  the  sub-committees  con- 
cerned, comprise  (1)  specifications  and  grad- 
ing of  pig-iron;  (2)  cast-iron  water  and  gas- 
pipe;  (3)  cylinder  castings;  (4)  car  wheels; 
(5)  malleable  iron;  (6)  general  castings  and 
methods  of  testing. 

The  above  presentation'  covers  in  brief  out- 
line the  recent  history  of  the  movement  on 
the  part  of  technical  societies  in  this  coun- 
try in  the  direction  of  the  standardization 
of  specifications  for  iron  and  steel.  The  de- 
sirability of  arriving  at  some  uniform  basis 
of  reasonableness  in  specifications  governing 
iron  and  steel  products  is  too  obvious  for 
extended  argument.  The  ordering  of  mate- 
rial which  is  to  be  subjected  to  similar  or 
identical  conditions  of  service  under  a  great 
multiplicity  of  specifications,  differing  often 
more  in  the  letter  than  in  the  spirit,  is  har- 
assing to  the  manufacturer  and  of  no  real 


and  that  they  will  prove  an  important  step 
towards  the  ultimate  realization  of  interna- 
tional standard  specifications. 

Turning  now  to  a  brief  review  of  the  pres- 
ent situation  in  England,  it  will  be  seen  that 
much  the  same  agencies  have  been  set  at 
work  there,  and  that  the  outlook  is  in  some 
respects  even  more  auspicious  than  In 
America. 

The  movement  in  England  had  its  origin 
in  the  appointment  by  the  Institution  of 
Civil  Engineers  of  a  Committee  on  Engineer- 
ing Standards,  which  began  its  labors  in 
1901.  The  Institution  of  Civil  Engineers 
secured  the  co-operation  of  the  Institution  of 
Mechanical  Engineers,  the  Institution  of 
Naval  Architects,  the  Iron  and  Steel  Insti- 
tute and  the  Institution  of  Electrical  Engi- 
neers, and  the  appointment  by  these  several 
societies  of  representatives  on  the  commit- 
tee. According  to  a  recently  published  an- 
nouncement these  "five  leading  technical  in- 
stitutions are  thus  actively  and  financially 
supporting  and  controlling  the  operations  of 
this  important  movement." 

In  recognition  of  the  great  national  im- 
portance of  this  undertaking,  the  British 
Government  has  lately  authorized  a  grant  of 
$1.5,000  towards  the  necessary  expenses,  and 
the  India  Government  has  agreed  to  con- 
tribute an  additional  sum  of  $5,000. 

The  War  Office  and  Admiralty  Depart- 
ments, who  are  among  the  largest  users  of 
iron  and  steel,  are  actively  co-operating  in 
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this  work,  and  there  are  now  more  than  24 
representatives  of  the  Government  on  the 
various  sub-committees.  Representation  on 
these  committees  has  also  been  accorded  t& 
numerous  engineering,  scientific  and  trade 
organizations,  to  the  International  Associa- 
tion for  Testing  Materials,  as  well  as  to  the 
leading  manufacturing  and  consuming  inter- 
ests. 

The  scope  of  the  field  which  this  Commit- 
tee on  Engineering  Standards  proposes  to 
cover  may  be  judged  from  the  following  list 
of  committees  and  sub-committees; 

1.  Sections  used  in  ship  building  (11 
members). 

Ca)  Sub-committee  on  tests  for  iron  and 
steel  material  used  in  the  construc- 
tion of  ships  and  their  machinery  (23 
members). 

2.  Bridges  and  general  building  construc- 
tion  (12  members). 

3.  Railroad  rolling-stock  underframes  (13 
members. ) 

4.  Locomotives   (28  members). 

(a)  Sub-committee  on  component  parts 
and  tires   (14  members)  ; 

(b)  Sub-committee  on  steel  plates  (seven 
members)  ; 

(c)  Sub-committee  on  tires,  axles  and 
springs  (six  members); 

(d)  Sub-committee  on  copper  and  its  al- 
loys (six  members). 

5.  Rails   (22  members). 

(a)  Section  on  railroad  rails  (11  memr 
bers) ; 

(b)  Sestion  on  tramway  rails  (four 
members). 

6.  Electrical  plant   (22  members). 

(a)  Sub-committee  on  generators,  trans- 
formers and  motors  (13  members); 

(b)  Sub-committee  on  temperatures  of 
insulating  materials   (five  members) ; 

(c)  Sub-committee  on  cables  and  con- 
duits (11  members) ; 

(d)  Sub-committee  on  telegraphs  and 
telephones  (seven  members). 

7.  Screw-threads  and  limit-gages  (26 
members). 

(a)  Sub-committee  on  screw-threads  (26 
taembers)  ; 

(b)  Sub-committee  on  limit-gages  (17 
members). 

8.  Pipe-flanges   (12  members). 

9.  Cement   (17  members). 

Three  of  the  above-named  committees  have 
considered  independently  the  question  of 
"Standard  Sections  for  Rolled  Iron  and 
Steel,"  and  have  held  joint  meetings  and 
have  agreed  upon  standard  sections  which 
have  been  adopted  and  published. 

It  will  be  seen  from  the  foregoing  that 
the  English  Engineering  Standards  Commit- 
tee is  operating  on  lines  quite  similar  to 
those  adopted  by  the  American  Society  for 
Testing  Materials.  Both  have  recognized  the 
desirability  of  giving  fair  representations  on 
their  committees  to  all  parties  in  interest, 
including  the  manufacturers.  The  work  is 
divided  among  numerous  sub-committees 
whose  reports  are  submitted  to  the  parent 
committee,  which  in  turn  makes  its  report 
to  the  technical  societies  which  it  represents. 

The  work  in  England  is  much  facilitated, 
however,  first  from  the  fact  that  the  five 
leading  technical  societies  are  co-operating 
through  the  medium  of  a  single,  jointly-ap- 
pointed committee;  and  second,  by  reason  of 
the  liberal  financial  support  which  the  Gov- 
ernment has  lent  to  the  undertaking. 

Notwithstanding  certain  disadvantages, 
however,  the  progress  that  has  been  made  in 
this  country  during  the  past  few  years  to- 
wards the  standardization  of  specifications 
is  distinctly  creditable;  and  it  is  confidently 
expected  that  the  moral  and  financial  sup- 
port for  continuing  this  work  along  broader 
lines  will  be  duly  forthcoming. 
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Suspension    Ferry  Over  the   Loire   River  at 
Nantes,   France. 

BY  B.   H.   RIDGELY.* 

The  suspension  ferry,  or  Pont  Transbor- 
deur,  which  has  recently  been  built  over  the 
Loire  river  at  Nantes,  France,  is  a  simple 
means  for  crossing  a.  river  where  a  strong 
current  interferes  with  regular  ferry  boats. 
Although  there  are  several  other  overhead 
ferries  in  existence,  the  most  important  of 
•which  are  at  Bilbao,  Spain;  Tunis,  Bizerte. 
and  at  Rouen  and  Martrou.  France,  the  one 
at  Nantes  is  especially  interesting,  as  it  in- 
volves a  new  principle  of  construction  and 
is  the  only  one  operated  by  electricity. 

The  Pont  Transbordeur  is  built  high  up 
over  the  channel  of  the  river  and  leaves  the 
waterway  free,  without  requiring  vessels  to 
signal  or  change  their  speed.  It  has  no 
difficult  approaches  and  lands  close  to  the 
quay,  or  pier,  thus  allowing  traffic  to  come 
aboard  directly  from  the  street.  As  it  is 
built  on  an  air  line,  it  realizes  the  smallest 
possible  distance  for  the  crossing.  The  mo- 
tive power  for  operating  is  comparatively 
light  and  the  cost  of  construction  is  relative- 
ly small  compared  to  the  heavier  bridges. 
The  ferry  at  Nantes  fully  equipped  cost 
about  800,000  francs  (|160,000). 


Suspension   Ferry  at   Nantes,   France. 


Suspension   Ferry  at  Nantes,  Showing  Car  in  Action 

Work  on  this  ferry  was  begun  in  Sep- 
tember, 1902,  and  was  finished  in  October, 
1903.  It  is  a  graceful  structure,  consisting 
of  two  tall  steel  towers,  one  on  each  bank 
of  the  river  joined  together  by  a  horizontal 
cantilever  suspension  bridge,  490  ft.  long 
and  16.5  ft.  above  the  surface  of  the  water, 
anchored  by  cables  at  the  ends.  An  in- 
verted steel  carriage  travels  along  rails  laid 
on  the  bridge  add  the  car  or  ferry  is  sus- 
pended from  this  by  steel  cables.  This  car 
has  two  divisions,  one  for  horses,  vehicles 
and  railroad  cars  and  the  other  for  foot 
passengers.  Each  of  the  four  legs  of 
the  towers  rests  upon  a  separate  masonry 
base.  The  heigth  of  each  tower  above  the 
water  is  2.50  ft.,  and  they  are  capped  by  steel 
saddles  weighing  8,800  lbs.,  over  which  the 
steel  cables  supporting  the  structure  are  car- 
ried. Two  stationary  motors  at  the  left  end 
of  the  bridge  develop  the  power  necessary 
for  moving  the  traveling  carriage.  The 
watchman  who  directs  the  movement  of  the 
ferry  occupies  a  place  in  a  small  tower  on 
the  top  of  the  car  where  he  can  keep  a  look- 
out for  passing  ships.  The  nacelle,  or  ferry 
car,  is  built  to  carry  a  dead  weight  of  30 
tons,  and  the  crossing  is  made  in  about  one 
minute.  The  average  power  necessary  for 
operating  the  Transbordeur  is  10  h.p.  This 
may  be  reduced  to  .5  or  6  h.p.,  when  there 
is  an  absence  of  wind.     Each   motor,  how- 

•U.   S.  Consul   at  Nantes. 


ever,  has  a  capacity  of  25  h.p.  on  account  of 
occasional  violent  winds,  which  require  a 
force  of  about  18  h.p.  to  successfully  oper- 
ate the  car.  The  Pont  Transbordeur  at 
Nantes  was  built  at  the  works  of  Mr.  Arno- 
din,  at  Chateau-sur-Loire,  France. 

In   connection  with  the  above  description 
of  the  suspension  ferry  at  Nantes,  our  Eng- 
lish    office     sends     some 
interesting      photographs 
and    data    of    a    similar 
ferry  which  is  now  being 
built    at    Newport,    Eng- 
land.     The    center    span 
of  this  ferry  will  be  640 
ft.  long  and  177  ft.  above 
high    water    mark.     The 
towers   are    of   open    lat- 
tice  steel   work    and  are 
solidly    anchored    to    the 
masonry    piers    by    steel 
bolts  and  shackles.    Each 
tower  will   be  fitted  with 
a  stairway  carried  to  the 
level   of  the   bridge   plat- 
form.      The       estimated 
weight  of  steel  in  a  tower 
is  275  tons.     The  suspen- 
sion    cables    are     16     in 
number,   four  inside  and 
four    outside.      They    are 
connected      by      steel 
shackles   to   the   main    spindles   or   pins   on 
the   expansion    saddles  on    the   top   of   each 
tower,     the     anchoring     cables     being     sim- 
ilarly   connected.     Diagonal    cables    are    in- 
troduced  over   a  portion  of   the   span.     The 
weight  of  cables  and  suspension  parts  is  293 
tons.     The  stiffening  girders  are  16  ft.  deep, 
being    spaced    laterally   at   central    distances 
of  26    ft.   3   in.      The   weight  of  the   girders 
and  wind  bracing  is  539  tons.     On  each  side 
of  the  web  of  the  bottom  boom  of  each  girder 
a   line  of  rails   will  be  laid;    on  these   rails 
will  run  a  truck  104  ft.  long,  furnished  with 
60  wheels,  15  inside  and  15  outside,  on  each 
side,  with  horizontal   wheels  engaging  later 


ally  on  the  edges  of  the  flange  plates.  From 
this  truck  the  car  or  plattoim  is  suspended 
by  30  steel  cables  which  are  crossed  so  as 
to  form  a  trussing  in  order  to  prevent  swing- 
ing motion  either  laterally  or  longitudinally. 
The  car  is  33  ft.  long  by  40  ft.  wide.  It  is 
designed  to  carry  a  test  load  of  66  tons  in 
addition  to  its  own  weight  (51  tons)  making 
a  total  of  117  tons  in  all.  The  car  when 
at  rest  is  housed  in  the  bases  of  the  towers, 
and  does  not  project  into  the  river.  Spring 
buffers  will  be  provided  at  each  pier  to  ar- 
rest the  motion  of  the  car.  The  motive 
power  will  be  electricity,  the  motors  being 
controlled  from  the  moving  car.  The  anchor- 
ages are  massive  blocks  of  masonry  built  on 
pile  concrete  foundations.  They  are  pierced 
with  galleries  for  the  passage  of  the  anchor 
cables.  The  weight  of  masonry  above  and 
in  front  of  the  blocks  taking  the  reaction  is 
1,100  tons,  the  calculated  effort  911  tons.  The 
total  weight  of  each  anchorage  is  approxi- 
mately 2,000  tons.  The  foundation  piers, 
eight  in  number,  are  masonry  wells  20  ft. 
in  diameter.  They  have  been  sunk  by  com- 
pressed air  through  the  alluvial  deposit  to 
the  marl  underlying  the  river  bed.  A  steel 
shoe,  with  cutting  edge  covered  in  with  an 
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Ballston    Line — Schenectady    Railway  Com- 
pany. 

armored  concrete  dome  foiming  a  working 
chamber  and  fitted  in  the  crown  with  the 
usual  air.  shaft,  was  first  placed  in  position, 
the  sinking  being  performed  in  the  usual 
way,  the  walls  being  carried  up  as  the  sink- 
ing proceeded.  Comparatively  little  trouble 
has  been  experienced  in  sinking,  though  the 
extremely  tenacious  nature  of  the  clay  on 
the  westei-n  bank  presented  some  difficulties. 
The  sinking  has  proved  the  accuracy  of  two 
sets  of  borings,  taken  independently  by  dif- 
ferent persons.  On  the  eastern  bank  the 
upper  portion  of  the  marl  proved  somewhat 
softer  than  the  borings  indicated,  and  neces- 
sitated a  descent  of  3  ft.  lower  than  the 
contract  depth  in  the  three  piers  already 
sunk  on  that  side.  The  maximum  depth  of 
foundation  below  the  river  bank  is  86  ft.,  or 
71  ft.  below  high  water  mark  of  ordinary 
spring  tides.  The  total  load  per  square  foot 
of  foundation  is  5%  tons. 


General    Electric  Single   Phase   Alternating 
Current   Compensated    Motor. 


Electric  railroad  motors  in  general  u.?-? 
throughout  the  world  are  operated,  as  is  well 
known,  by  direct  current  with  a  trolley  volt- 
age of  about  600  volts.  For  heavy  service 
and  extended  systems  the  cost  of  copper  re- 
quired at  600  volts  becomes  a  serious  item, 
and  for  some  time  there  has  been  felt  the 
need  of  a  higher  trolley  voltage.  The  use 
of  alternating  current  for  the  trolley  would 
admit  of  a  higher  voltage  than  is  possible 
with  direct  current.  The  development  of 
large  power  stations  and  transmission  sys- 
tems  has  been   principally  with  alternating 


General  Electric  Alternating  Current  Motor  Car — Ballston  Line. 


current,  requiring  rotary  converters,  or 
other  commutating  devices  for  changing  the 
alternating  current  into  direct  current  suit- 
able for  the  operation  of  electric  railways. 
Obviously  there  would  be  a  great  advantage 
in  a  railroad  motor  equipment  that  could 
be  operated  from  an  alternating  current  high 
voltage  trolley  and  without  the  necessity  of 
intermediate  commutating  devices.  Such  an 
alternating  current  equipment  would  offer 
a  further  advantage  if  it  could  be  operated 
both  on  alternating  extensions  of  existing 
systems,  and  also,  on  the  direct  current  trol- 
ley where  the  latter  is  already  installed. 

For  several  years  the  engineers  of  the 
General  Electric  Company  have  been  work- 
irg  on  this  problem,  and  have  developed  a 
type  of  alternating  current  equipment  suit- 
able for  general  traction  work. 

The  activity  displayed  in  Europe  in  adapt- 
ing the  three  phase  alternating  current  mo- 
tor to  the  conditions  of  railroad  service  has 
never  been  fully  shared  by  American  engi- 
neers due  to  the  limitations  of  the  multi- 
phase induction,  motor.  The  development  of 
the  single  phase  commutator  motor  and  its 
inherent  fitness  for  traction  work  has  created 
very  wide  attention  among  railroad  inter- 
ests, and  work  of  a  practical  nature  has 
been  actively  pushed  on  both  sides  of  the 
Atlantic.  Considerable  interest  therefore  at- 
taches to  the  operation  in  regular  service  by 
the  Schenectady  Railway  Company  of  single 
phase  alternating  current  motors  on  its  Ball- 
ston extension.  This  is  the  first  instance 
in  this  country  of  an  a.c.  road  in  regular 
service  carrying  passengers,  and  its  commer- 
cial possibilities  are  largely  due  to  the  fact 
that  the  motors  operate  with  a.c.  power  out- 


General   Electric    K-28   Controller. 


The      General 


Electric      Compensated     Alternating      Current 
Railway  Motor. 


Step-Down   Transformer   on    Car. 
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side  city  limits  and  witli  d.c.  power  withiu 
the  city  limits. 

The  alternating  current  motor  as  devel- 
oped by  the  General  Electric  Company  and 
installed  on  the  Ballston  line  is  the  "com- 
pensated" type,  so  named  on  account  of  the 
character  of  the  field  winding  which  fully 
neutralizes  or  compensates  for  the  armature 
reaction.  Both  the  compensated  motors  and 
control  are  adapted  for  operation  on  the 
2,000  volt  a.c.  trolley  between  cities  and  the 
standard  600-volt  d.c.  trolley  in  Schenectady. 
This  ability  of  the  compensated  motor  equip- 
ments to  run  over  tracks  equipped  with 
either  a.c.  or  d.c.  trolley  makes  their  field 
of  application  very  broad,  as  the  cars  can 
secure  all  the  benefit  of  running  over  exist- 


midway  between  poles  and  the  catenary  in 
turn  is  hung  over  porcelain  insulators  on 
wooden  cross  arms,  the  whole  forming  a 
construction  of  great  flexibility  with  the 
further  advantage  of  providing  excellent  in- 
sulation with  standard  porcelain  insulators 
and  eliminating  the  span  wires  adjacent  to 
the  trolley  wire,  thereby  preventing  the  pole 
catching  should  the  trolley  wheel  leave  the 
wire.  This  method  of  trolley  construction  is 
well  adapted  to  high  potential  high  speed 
work  in  both  its  electrical  and  mechanical 
features. 

With  the  a.c.  system  using  a  trolley  and 
track  return  there  is  an  inductive  drop  in  the 
trolley  and  rails  with  an  additional  loss  in 
the    latter    case   due   to   eddy   currents   and 


5  ft.  apart  and  16.5  ft.  above  track,  while 
the  four  75-lb.  track  rails  are  tied  together 
every  1,500  ft.  The  increased  resistance 
with  a.c.  current  is  a  serious  factor  in  low 
voltage  a.c.  city  systems,  but  since  the  com- 
pensated motor  operates  perfectly  with  the 
d.c.  current  of  our  city  systems,  no  general 
necessity  exists  for  a  low  voltage  a.c.  trol- 
ley. 

The  form  of  a.c.  trolley  adopted  for  the 
Ballston  line  is  well  adapted  to  the  require- 
ments of  steam  roads  where  the  local  ser- 
vice is  taken  care  of  electrically  and  through 
passenger  and  freight  handled  by  steam  loco- 
motives, pending  a  complete  change  to  elec- 
trical operation.  The  trolley  wire  and  insu- 
lators being  off-center  are  not  exposed  to  the 
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ing  city  tracks  without  in  any  way  sacrific- 
ing their  running  qualities  upon  suburban 
sections  equipped  with  a.c.  trolley. 

The  compensated  motor  is  essentially  a 
variable  speed  motor  differing  in  this  respect 
from  the  multiphase  induction  motor  whose 
constant  speed  characteristic's  proved  so  se- 
rious a  handicap  to  its  successful  adoption 
in  railroad  work.  The  speed-torque  charac- 
istic  of  the  compensated  motor  is  very  sim- 
ilar to  that  of  the  direct  current  series  mo- 
tor, while  its  commutating  qualities  and 
method  of  control  prove  equally  satisfactory. 

On  the  Ballston  extension  of  the  Schenec- 
tady Railway  advantage  is  taken  of  the  abil- 
ity of  the  compensated  motor  to  operate  with 
either  alternating  or  direct  current.  The 
extension  is  15.5  miles  long,  including  3.9 
miles  of  city  running  in  Schenectady  over 
tracks  equipped  with  d.c.  trolley.  The  inter- 
urban  section  is  double  track  on  private 
right  of  way,  60  ft.  wide,  laid  with  75-lb. 
T  rail,  gravel  ballast  with  maximum  grade 
■of  1.8  per  cent.  Special  attention  has  been 
given  to  the  high  speed  possibilities  of  the 
road  and  no  curve  exceeds  414  degrees. 

Center  pole  bracket  construction  is  used, 
there  being  two  brackets  supporting  the  two 
€00  volt  d.c.  trolley  wires  and  a  cross  arm 
supporting  the  two  2,200  volt  a.c.  trolley 
wires.  The  Ballston  extension  has  been  oper- 
ated for  several  months  with  direct  current 
•equipments,  and  their  operation  being  con- 
tinued in  part  necessitated  an  additional  set. 
of  trolley  wires  for  the  a.c.  equipments 
which  would  not  interfere  with  the  d.c.  trol- 
leys. The  center  poles  are  34  ft.  long  and 
are  spaced  100  ft.  apart,  the  a.c.  and  d.c. 
trolley  wires  being  No.  000  grooved  section 
with  no  feeders  for  the  a.c.  trolley  and  with 
a  500,000  cm.  feeder  reinforcing  the  d.c.  trol- 
ley. The  d.c.  trolley  conforms  to  standard 
bracket  construction  and  presents  no  un- 
usual features,  while  the  a.c.  trolley  wire 
is  suspended  from  a  %  in.  steel  catenary. 
The  a.c.  trolley   is  clipped   to  the   catenary 


Speed  Time  Curve  of  General   Electric   Motor  Car  Using  Alter- 
nating Current. 
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Characteristic    Curves    When    Using    Alter-  Characteristic   Curves   When    Using    Direct 

nating  Current.  Current. 

hysteresis.     Measurements    made    upon    the  gases  of  the  locomotive,  and  furthermore  a 

Ballston    line   indicate   an   apparent   trolley  catenary   construction   placed  off-center   can 

resistance  of  1.3  times  the  ohmic  resistance,  be  hung  much  lower  than  a  standard  center 

and  a  rail  resistance  6.55   times  the  ohmic  wire  without  interfering  with  brakemen  on 

resistance.  freight  cars.     A  low  running  trolley  at  the 


Comparative  A.C.  and  D.C.  Resistance  of  Trolley  and  Track  Per  Mile  of  Circuit. 


d.c.  Resls. 

Two  trolleys  In  series 318  ohms. 

One  trolley  and  double  track 1C7     " 

Two  trolleys  and  double  track 088     " 

Double  track  alone .' 0174     " 


Ratio 

a.c.  Resls. 

A.C. 

2.5  Cycles. 

D.O. 

.417  ohms. 

l..'?l 

.2.59     •• 

1..55 

.155     " 

1.76 

.114     " 

6.55 

The  resistance  of  the  a.c.  trolley  wire  is  side  of  the  car  is  also  preferable  in  main 
somewhat  reduced  by  the  steel  catenary  in  line  operation,  as  it  conforms  better  to  the 
parallel  with  it.     The  a.c.  trolley  wires  are    clearance    diagram    of    such    roads    without 


August  26,  1904. 

calling  for  too  great  a  change  in  height  of 
the  trolley  wheel  or  bow. 

The  present  sub-station  of  the  Schenectady 
Railway  is  temporarily  located  at  Ballston 
Lake.  This  sub-station  is  operated  from  the 
distributing  system  of  the  Hudson  River 
Power  Company,  but  owing  to  the  fact  that 
this  system  operates  at  40  cycles  it  became 
necessary  to  introduce  a  frequency  changing 
device,  and  an  inverted  converter  operated 
from  the  sub-station  d.c.  bus  bars  afforded 
the  most  ready  means  of  obtaining  25  cycle 
current.  The  permanent  sub-station  will  be 
built  at  Ballston  and  the  inverted  converter 
will  be  replaced  by  a  motor  generator  set 
which  will  give  better  regulation  than  can 
be  obtained  from  an  inverted  rotary  con- 
verter. The  sub-station  feeds  directly  into 
the  trolley  circuit  at  2,200  volts  with  no 
outside   transformer   sub-stations. 

Owing  to  the  fact  that  25-cycle  three-phase 
generators  are  almost  universally  used  to 
supply  rotary  converters  in  existing  inter- 
urban    railway    systems,    the    General    Elec- 
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of  about  43  miles  per  hour  on  level.  The 
car  is  made  by  the  J.  G.  Brill  Company  and 
has  a  32  ft.  body,  is  43  ft.  over  all,  and  has 
a  seating  capacity  of  44  passengers.  The 
body  is  mounted  upon  Brill  No.  27  trucks 
having  6  ft.  wheel  base,  each  truck  carrying 
two  compensated  motors,  each  motor  equiv- 
alent to  a  50  h.p.  direct  current  motor,  stan- 
dard railway  rating. 

The  General  Electric  a.c.  compens.ated  mo- 
tor consists  of  an  annular  laminated  iron 
field  with  a  distributed  winding  similar  to 
that  of  an  induction  motor,  and  an  arma- 
ture provided  with  a  commutator  similar  in 
general  mechanical  construction  to  a  d.c. 
railroad  motor  armature.  These  motors  are 
wound  for  200  volts,  are  permanently  con- 
nected two  in  series,  and  are  fed  from  the 
400  volt  secondary  of  an  80  k.w.  air  blast 
step  down  transformer  carried  on  the  car. 
The  distributed  character  of  the  field  wind- 
ing fully  compensates  for  the  armature  re- 
action, so  that  power  factors  are  relatively 
high    throughout    the    range    of    operation. 
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practically  constant  speed  characteristic,  the 
compensated  a.c.  motor  varies  its  speed  with 
the  load  and  is  thus  better  adapted  to  oper- 
ate trains  over  an  irregular  profile.  The 
commutation  of  the  compensated  motor  is 
equally  satisfactory  when  running  a.c.  or 
d.c,  and  this  good  commutation  is  secured 
by  careful  electrical  and  mechanical  design 
without  resorting  to  high  resistance  leads 
or  other  expedients  liable  to  give  trouble 
in  case  of  sustained  heavy  overloads. 

Our  city  railroad  systems  have  so  ex- 
panded and  cover  such  a  large  territory  as 
to  make  it  very  objectionable,  both  on  the 
score  of  first  cost  and  complication,  to  in- 
stall a  separate  a.c.  trolley  at  reduced  po- 
tential in  order  that  cars  equipped  with  a.c. 
motors  may  benefit  from  running  over  city 
streets  at  termini  and  en  route.  There  is 
a  comparatively  small  additional  expense  re- 
quired to  adapt  alternating  current  equip- 
ments to  run  either  a.c.  or  d.c,  and  in  the 
case  of  the  Ballston  line  this  is  accomplished 
with  the  use  of  a  standard  K-28  direct  cur- 


-CD- 


oc\    \ac\  Oi/  Siv/tc/tes 


L/^^tn/n,^   >?A-/-«?^£<E 


ai^ 


^/c/c/ng  Co// 


DC  f^use 

L/g/7tninp  Arrester 


,|-V^W- 


■MA/WWWWV -a 


-VWV^ 


Car  Wiring  Diagram  for  K-28  Controllers  with  Four  G.  E.  A. -604   Motors  for  Alternating  and  Direct  Current. 


trie  Company  has  adapted  both  the  design  of 
the  compensated  motor  and  the  a.c.  distrib- 
uting system  to  operate  from  existing  25- 
cycle  generating  stations.  As  the  alternat- 
ing current  motor  is  single  phase,  a  single 
phase  generating  and  distributing  system 
commends  itself  on  account  of  its  simplicity. 
The  step  down  transformers  may  be  tied  to- 
gether on  the  low  tension  side  through  the 
trolley  with  consequent  reduction  in  amount 
of  copper  required.  Each  sub-station  acts  as 
a  reserve  to  the  adjacent  one  and  a  trans- 
former may  be  cut  out  without  shutting 
down  a  trolley   section. 

When  it  is  desired  to  make  use  of  or  in- 
stall a  three-phase  generator  to  take  care  of 
the  operation  of  rotary  converters,  induction 
motors,  etc.,  the  preferred  arrangement  to 
balance  the  load  at  each  sub-station  is  to  in- 
stall three-phase,  two-phase  transformers 
connected  two-phase  on  the  secondary  side 
and  feeding  separate  trolley  sections  from 
the  two  phases. 

The  car  equipped  with  the  compensated 
motors  weighs  30.4  tgns  total  without  pas- 
sengers and  is  geared  for  a  maximum  speed 


This  type  of  motor  is  designed  so  that  at 
the  free  running  speed  of  the  car,  which  is 
the  condition  most  frequently  met  with  in 
suburban  work,  the  power  factor  and  ef- 
ficiency are  nearly  at  their  maximum  values. 
A  high  power  factor  is  desirable  as  it  re- 
duces the  capacity  and  cost  of  the  gener- 
ating and  distributing  systems,  and  more 
especially  effects  a  material  improvement  in 
the  regulation  of  the  a.c.  generators.  Un- 
like a  d.c.  system  which  has  a  practically 
constant  potential  at  the  sub-station  bus 
bars,  irrespective  of  the  load,  the  drop  in 
an  a.c.  railroad  system  is  accumulative  up 
to  and  including  generator  and  engine  regu- 
lation. It  is  desirable  therefore  to  maintain 
as  good  a  power  factor  as  is  consistent  with 
good  motor  design  in  order  to  limit  the  total 
drop  of  the  system  to  a  reasonable  amount. 

A  set  of  motor  characteristics  is  shown  in 
accompanying  prints  for  both  a.c.  and  d.c. 
running  respectively.  It  will  be  noted  that 
the  speed-torque  characteristics  for  a.c.  run- 
ning are  equal  to  d.c  running  in  meeting 
the  requirements  of  railroad  work.  Unlike 
the    rnultiphase    induction    motor    with    its 


rent  series  parallel  controller  used  in  con- 
nection with  a  commutating  switch  to 
change  field  connections,  cut  out  step  down 
transformer,  change  line  fuses,  etc.  The 
time  required  to  operate  the  commutating 
switch  is  but  a  few  seconds. 

The  commutating  switch  is  interlocked 
with  two  main  oil  switches,  one  being  in  the 
high  tension  a.c.  and  the  other  being  in 
the  direct  current  circuit;  this  interlocking 
being  so  arranged  that  only  one  switch  can 
be  closed  at  a  time  and  the  commutating 
switch  can  only  be  thrown  when  the  oil 
switches  are  in  the  off  position.  Owing  to 
the  fact  that  the  a.c.  trolley  construction  is 
off-center,  while  the  standard  city  and  sub- 
urban trolleys  are  directly  overhead,  it  has 
been  necessary  to  provide  double  sets  of  trol- 
leys, one  for  a.c.  and  the  other  for  d.c,  hence 
the  necessity  of  interlocking  the  oil  switches 
and  commutating  switch  to  prevent  trouble 
should  both  trolley  poles  accidentally  be  up 
at  the  same  time.  Where  center  wire  con- 
struction is  used  on  both  the  city  and  sub- 
urban sections,  the  a.c.  and  d.c.  trolley  wires 
may  be  overlapped  for  a   short  distance  to 
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facilitate  clianging  from  one  trolley   to  the 
other. 

u  ith  equipments  operating  with  both  a.c. 
and  d.c.  power  it  is  preferable  to  utilize  the 
standard  series  parallel  controller  in  order 
to  minimize  weight  of  controlling  apparatus. 
Such  a  method  of  operation  will  not  give 
quite  so  high  efficiency  when  accelerating 
with  alternating  current  as  could  be  obtained 
with  potential  control.  This  difference  in 
efficiency,  however,  is  very  small  due  partly 
to  the  infrequency  of  stops  occurring  upon 
those  sections  of  the  road  equipped  with  a.c. 
trolley,  but  principally  due  to  the  flexible 
character  of  the  speed-torque  curve  of  the 
a.c.  motor  which  gives  a  high  efficiency  of 
acceleration   with   series   parallel   control. 

With  modern  suburban  cars,  especially 
those  equipped  with  train  control,  air-brakes, 
air  compressors,  etc.,  there  is  some  difficulty 
in  suitably  locating  the  proper  apparatus, 
even  when  equipped  for  d.c.  running  only. 
With  cars  equipped  for  both  a.c.  and  d.c. 
running,  using  series  parallel  controller, 
there  will  be  required  but  slightly  more 
space  and  weight  than  for  d.c.  running  only. 
Should,  however,  advantage  be  taken  of  the 
slightly  better  efficiency  of  a.c.  potential  con- 
trol, such  cars  must  be  operated  a.c.  upon 
both  suburban  and  city  sections  with  the  re- 
sulting disadvantages,  or  the  installation  of 
two  separate  controlling  systems  must  be 
considered,  necessitating  a  considerable  in- 
crease in  weight  and  difficulty  in  providing 
room  for  the  necessary  apparatus. 

The  efficiency  of  the  potential  control  is 
not  over  2  or  3  per  cent,  higher  than  that 
of  the  series  parallel  control,  but  the  use 
of  the  latter,  permitting  operation  both  a.c. 
and  d.c,  secures  the  advantage  of  the  higher 
efficiency  of  the  motors  when  running  d.c. 
over  city  streets. 

For  locomotive  or  other  service  where  no 
necessity  exists  for  operation  over  city  d.c. 
systems,  the  potential  method  of  control  may 
offer  advantages  sufficiently  great  to  war- 
rant its  adoption. 

The  80  k.w.  step  down  transformer  is  air 
cooled,  forced  draught  being  obtained  by  mo- 
tion of  the  car  itself,  although  in  the  Ball- 
ston  line  the  forced  draught  has  been  found 
unnecessary.  The  transformer  is  suspended 
below  the  car  floor  and  all  primary  leading 
in  wires  are  carried  in  brass  tubing  which 
is  grounded.  Car  lighting  and  heating  is  ef- 
fected from  the  d.c.  trolley  in  the  standard 
manner,  and  from  the  a.c.  trolley  from  the 
secondary  of  the  transformer.  Trolley  poles 
and  wheels  are  standard  design,  the  a.c. 
trolley  pole  being  somewhat  shorter  as  this 
wire  is  lower  than  the  d.c.  trolley.  The  base 
of  the  a.c.  trolley  is  treated  with  vacuum 
compound  and  further  insulated  from  the 
car  body  by  composition  insulators.  The 
air  compressor  for  the  brakes  and  whistle 
is  operated  by  a  compensated  motor  which 
operates   from   both  a.c.  and  d.c.   circuits. 

It  is  instructive  to  compare  the  perform- 
ance of  the  compensated  motor  equipment 
when  operated  with  a.c.  and  d.c.  current.  A 
set  of  speed-time  runs  is  shown  herewith 
taken  over  the  same  stretch  of  track  with 
a.c.  current  and  repeated  with  d.c.  current. 
The  d.c.  speed-time  and  ampere-time  curves 
are  typical  and  require  no  particular  com- 
ment. The  a.c.  run  taken  under  exactly  sim- 
ilar conditions  over  the  same  track  illus- 
trates what  can  be  expected  from  series  par- 
allel control  with  compensated  motors.  The 
rate  of  acceleration  is  somewhat  lower  in 
the  a.c.  run,  hence  requiring  the  application 
of  power  up  to  the  moment  of  braking.  The 
shape  of  the  speed-time  curve  also  is  char- 
acteristic of  alternating  current  motor  work, 
that  is  a  comparatively  short  time  on  the 
controller  with  a  large  amount  of  motor 
curve  acceleration.    The  short  period  of  frac- 


tional voltage  running  of  alternating  cur- 
rent motors  makes  the  method  of  their  con- 
trol of  secondary  importance  and  largely 
minimizes  the  economy  of  potential  control 
over  series  parallel  control. 

All  speed-time  runs  taken  on  the  Ballston 
line  were  made  over  a  distance  of  1.0  miles 
on  tangent  level  track  at  an  average  speed 
of  32  m.p.h.,  or  a  schedule  speed  of  29. .5 
m.p.h.,  including  15  second  stops.  The  com- 
pensated motor  equipment  has  thus  demon- 
strated its  ability  to  make  as  high  schedule 
speed  as  any  suburban  road  now  operating 
direct  current  equipments  under  like  con- 
ditions. The  following  constants  apply  to 
both  sets  of  runs: 


samples  are  purposely  taken  that  will  give 
an  unsatisfactory  analysis. 

The  above  remarks  regarding  the  value  of 
coal  analyses  do  not,  of  course,  take  into 
consideration  the  ability  of  the  chemist  who 
makes  the  analysis.  Any  good  chemist  should 
be  able  to  make  an  accurate  analysis  of  coal; 
but,  on  the  other  hand,  no  analysis  should 
be  considered  of  any  value  unless  made  by 
a  well-trained  chemist.  The  methods  of 
sampling  coals  for  analysis  are  as  follows. 

SaiiipUng  Coal  from  the  Seayn  Inside  the 
Mine. — The  mine  map  should  be  examined 
and  the  sampling  points  selected  so  as  to 
represent  the  average  of  the  coal.  All  of 
these  points  should  be  near  places  where  the 


Comparative  A.C.  and  D.C.  Runs.  d.c. 

Length  of  run,  miles 1.6 

Weight  of  car,  tons 31.55 

Time,  seconds 180 

Average  current,  power  on,  amperes 229 

Average  voltage 600 

\'olt  amperes,  full  speed  on  level 98 

Volt  ampere  lirs.  per  ton  mile  of  given  run 86.3 

Average  speed,  m.  p.  h 32 

Schedule  speed,  including  15  sec.  stop,  seconds 29.5 


a.c. 
1.6 
31.5.J 
180 
346 
425 
110 
125.5 
32 
29.5 


The  lower  volt-ampere  hours  per  ton  mile 
of  the  d.c.  run  is  partly  due  to  the  better 
efficiency  and  power  factor  of  the  compen- 
sated motor  when  run  d.c,  and  partly  due 
to  the  somewhat  higher  rate  of  acceleration, 
permitting  some  coasting  and  resulting  in 
a  more  efficient  speed-time  curve.  The  dif- 
ference in  volt-amperes  a.c.  and  d.c.  de- 
pends upon  the  length  of  a  given  run  and 
the  values  approach  each  other  more  nearly 
with  a  run  of  greater  length.  It  will  be 
noted  that  the  compensated  motors  run  the 
car  at  practically  the  same  speed  with  200 
volts  per  motor  a.c.  and  300  volts  d.c.  This 
uniform  speed  is  obtained  by  series  paral- 
leling the  fields  as  shown  in  diagram  of 
connections. 

The  operation  of  the  Ballston  compensated 
motor  equipments  will  be  watched  by  rail- 
way engineers  with  much  interest,  as  their 
success  will  demonstrate  the  fitness  of  the 
alternating  current  motor  for  heavy  subur- 
ban and  interurban  mixed  service.  The 
compensated  rnotor,  having  demonstrated  its 
fitness  for  traction  work,  opens  up  possibili- 
ties in  converting  main  line  steam  roads 
which  were  closed  to  the  d.c.  motor  and  ro- 
tary converter  combination  on  the  score  of 
first  cost  and  cost  of  operation.  The  form 
of  trolley  suspension  used  on  the  Ballston 
line  is  capable  of  being  operated  at  more 
than  2,000  volts,  which  together  with  its 
excellent  mechanical  construction  helps  to 
solve  the  question  of  current  collection  of 
heavy  units  at  high  speeds. 


Sampling,     Analyses     and     Preparation     of 
Coal. 


HY    F.    U.    WADLEIGH. 

Although  our  knowledge  of  the  qualities 
of  different  coals  through  chemical  analyses 
has  greatly  increased  in  the  last  four  or  five 
years  and  much  more  attention  is  being  paid 
now  to  this  subject  both  by  consumers  and 
producers,  yet  the  value  of  many  analyses  to 
the  user  of  coal  for  steam  making  purposes 
is  greatly  lessened,  first  by  the  lack  of  proper 
knowledge  as  to  wliat  proportions  of  the  dif- 
ferent ingredients  should  be  looked  for  in 
a  good  steam  coal,  and  second  by  the  fact 
that  comparatively  few  of  the  interested  per- 
sons know  how  (or  else  they  purposely  fail) 
to  sample  coal  for  analysis  properly.  As  a 
result  of  the  latter  fact,  many  analyses  are 
entirely  valueless  because  they  do  not  fairly 
represent  the  coal  analyzed.  In  many  cases 
the  samples  are  picked  to  show  the  best  pos- 
sible analyses;  while  in  other  cases  (espe- 
cially where  there  is  an  object  in  so  doing) 


coal  is  being  mined  and  not  in  worked  out 
portions  of  the  mine.  Before  sampling,  have 
the  face  of  the  coal  stripped  so  as  to  clear 
away  any  smoke  deposited  from  the  powder 
used  in  mining.  Place  a  cloth  on  the  floor 
to  catch  the  coal  and  then  make  a  cutting 
about  3  in.  wide  and  1  in.  deep  from  top  to 
bottom  of  seam,  leaving  out  such  impurities 
in  the  seam  as  are  rejected  in  mining  and 
preparing  coal  for  the  market.  Break  up 
the  coal  on  the  cloth  into  pieces  not  to  ex- 
ceed 1^  in.  cubes,  then  quarter  down  the 
sample  and  put  the  remaining  quarter  into 
a  glass  jar  or  bottle  and  seal  it  so  as  to 
exclude  air  and  moisture. 

The  above  is,  in  general,  the  method  rec- 
ommended by  the  American  Chemical  So- 
ciety for  taking  samples  from  a  mine.  Get- 
ting at  the  fuel  value  of  coal  from  mine 
samples  taken  as  above  is  satisfactory  from 
a  geological  standpoint  or  for  the  purpose 
of  showing  a  prospective  buyer  of  the  mine 
the  quality  of  the  coal.  But  if  the  object 
of  the  analysis  is  to  give  the  possible  user 
of  the  coal  information  as  to  the  value  of 
the  coal  as  shipped  for  steam  making,  then 
this  method  is  open  to  this  serious  objec- 
tion; that  a  sample  taken  from  the  mine, 
which  leaves  out  any  impurities  that  are 
supposed  to  be  rejected  in  mining  and  prep- 
aration, does  not  necessarily  represent  the 
average  of  the  coal  as  shipped  to  the  mar- 
ket, because  the  miners  are  usually  paid  by 
the  car  or  ton,  and  as  impurities  such  as 
slate,  bone  and  sulphur  band  take  up  as  much 
space  as  and  weigh  more  (generally)  than 
the  coal,  -the  miners  are  not  at  all  particu- 
lar, unless  very  closely  watched,  to  leave 
out  the  impurities  when  loading  the  mine 
cars.  It  is  just  as  much  work  to  them  to 
mine  impurities  as  to  mine  the  coal,  and 
consequently  if  they  can  load  impurities  as 
well  as  coal  without  being  detected  they  will 
certainly  do  so.  It  will  be  readily  seen,  there- 
fore, that  analyses  made  of  samples  taken 
from  the  mine  are  quite  likely  to  show  bet- 
ter than  analyses  of  samples  taken  from 
the  coal  as  shipped. 

In  this  connection,  the  following  descrip- 
tion of  some  methods  used  in  cleaning  and 
preparing  bituminous  coal  for  shipment  will 
be  of  interest. 

Inside  Inspection. — This  method  consists 
in  doing  all  of  the  cleaning  inside  the  mine, 
using  a  system  of  mining  that  will  best  keep 
the  impurities  from  getting  mixed  with  the 
coal  and  seeing  that  the  impurities  are  not 
loaded  in  the  mine  cars. 

Outside  Inspection. — In  loading  coal  for 
shipment  by  this  method,  practically  all  of 
the  cleaning  is  done  on  the  outside,  either 
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by  the  use  of  picking  tables  and  conveyors 
or  else  by  cleaning  coal  as  it  goes  into  the 
railroad  cars.  Where  coals  are  high  in  ash 
and  sulphur,  it  is  generally  found  necessary 
to  wash  them,  especially  when  such  coals 
are  to  be  used  for  making  coke.  Washing 
may  reduce  slate  from  20  per  cent,  in  coal  to 
S  per  cent,  or  10  per  cent,  in  coke. 

Outside  and  Inside  Inspection. — This  has 
proved  the  best  plan  for  getting  out  the  im- 
purities and  for  maintaining  an  average  stan- 
dard of  analysis.  The  method  as  used  in  the 
Pocahontas  field  of  West  Virginia  is  as  fol- 
lows. 

All  coal  is  mined,  that  is,  undercut  by 
picks  or  machines,  and  not  shot  down  "from 
the  solid." 

Mining  inspectors  see  that  the  above  is 
carried  out,  that  the  shots  are  properly  fired, 
and  that  impurities  are  not  loaded  by  the 
miners. 

If  it  is  found,  when  a  mine  car  Is  to  be 
dumped  at  the  tipple,  that  it  contains  an 
undue  amount  of  impurities,  the  miner  is 
either  docked  of  the  car  or  else  it  is  taken 
back  into  the  mine  and  the  miner  who  loaded 
it  has  to  unload  it. 

At  the  bottom  of  the  tipple  chute,  where 
the  railroad  car  is  loaded,  is  placed  a  gate 
moved  by  hand  or  steam  by  which  the  flov 
of  coal  into  the  railroad  car  is  regulated. 
The  irspector  stands  on  a  platform  at  the 
opposite  side  of  the  car  and  allows  a  cer- 
tain amount  of  coal  to  run  into  the  car.  His 
helpers — or  "bone  pickers,"  as  they  are  called 
— then  go  through  this  coal,  raking  it  with 
long  picks,  and  throw  out  any  impurities 
they  may  find.  The  inspector  is  required 
to  make  a  daily  report  of  each  car  he  loads, 
showing  the  car  number,  percentage  of  lump 
coal  in  car,  and  the  condition  of  the  coal 
as  it  comes  from  the  mine  cars,  whether  it 
is  clean  or  not.  If  he  finds  that  the  coal 
comes  from  the  mines  with  too  much  slate, 
he  reports  at  once  to  the  mine  foreman  who 
knows  by  the   check  numbers  on  the  mine 


car  which  miner  loaded  it.  By  this  method, 
every  pound  of  coal  loaded  for  shipment  is 
cleaned  by  the  inspectors,  who  are  held  re- 
sponsible for  seeing  that  the  coal  is  in  proper 
condition  before  they  accept  it.  In  addition 
to  having  one  or  more  inspectors  at  each 
mine,  there  are  also  a  chief  Inspector  and 
two  assistants,  the  duties  of  the  latter  being 
to  go  from  mine  to  mine,  instructing  the  in- 
spectors and  seeing  that  they  perform  their 
duties  properly,  besides  making  reports  to 
the  chief  inspector  of  the  general  condition 
of  the  coal  at  each  mine.  The  work  of  these 
inspectors  is  checked  by  the  chief  inspector 
making  occasional  trips  to  various  plants 
using  the  coal,  seeing  it  unloaded  and  used 
in  furnaces,  and  by  occasionally  having  an- 
alyses made  of  samples  taken  from  the  rail- 
road cars  after  being  shipped. 

The  above  is  probably  the  most  elaborate 
and  rigid  system  of  inspection  used  in  any 
coal  field  in  this  country,  and  has  been  found 
to  be  very  successful  in  keeping  the  coal  up 
to  a  certain  standard  of  analysis. 

Sampling  Coal  as  Used  Under  Boilers  or 
When  Testing  Coals  at  a  Stationary  Boiler 
Plant. — A  few  representative  shovelsful 
should  be  taken  from  various  points  in  the 
pile  of  coal,  or  from  each  barrow  or  boiler- 
room  car,  the  whole  spread  out  and  broken 
into  1/4  in.  cubes.  Then  it  should  be  quar- 
tered down  until  about  (i  oz.  is  left. 

When  a  regular  boiler  test  is  being  made 
of  any  coal,  the  best  method  of  sampling 
is  that  adopted  by  the  A.  S.  M.  E.  in  its 
code  of  rules  for  boiler  tests.  This,  in  sub- 
stance, is  as  follows. 

From  each  barrow  load  or  fresh  portion 
of  coal  taken  from  coal  pile  select  a  rep- 
resentative shovelful  and  put  it  in  a  barrel 
or  box  in  a  cool  place,  keeping  it  until  end 
of  trial.  Mix  all  of  the  samples,  break  them 
to  1  in.  in  diameter,  quarter  and  crush  until 
a  final  sample  of  5  lbs.  is  obtained,  all  of 
which  will  pass  through  \i  in.  meshes.  From 
this  sample  fill  two  1  qt.  air-tight  glass  jars. 


rP.OXIMATE   AXALYSES. 


Name  of  Coal. 

Jeddo    

Spring  Mountain   No. 

Spring  Brook 

St.    Nicholas 

Turkey    Run    

Panther   Creek   No.   .! 
Panther  Creek   No. 
Panther   Creek   No. 

Lehigh 

Lykens    Valley    .  .  . 
Drifton 


11. 


Anthracite   Coals. 

Authority.  H,0. 

.Pa.  Geol.  Survey 3.862 

.Pa.  Geol.  Survey 3.756 

.Pa.  Geol.  Survey 3.652 

.  Pa.  Geol.  Survey 2.494 

.Pa.  Geol.  Survey 3.510 

.Pa.  Geol.  Survey 2.930 

.Pa.  Geol.  Survey 3.040 

.Pa.  Geol.  Survey 2.706 

.Peabody  &   Miller 1.97 

.Peabodv  &  Miller 1.50 

.Peabody  &  Miller 1.37 


Fixed 

Volatile 

Carbon. 

Matter. 

Sulphur. 

Ash 

85.319 

3.242 

.533 

7.044 

84.727 

3.376 

.331 

7.410 

87.569 

3.110 

.451 

5.212 

80.288 

4.040 

.604 

12.574 

79.660 

3.622 

.584 

12.624 

88.181 

4.290 

.556 

4.043 

83.706 

4.656 

.542 

8.056 

77.986 

4.684 

.884 

13.740 

86.49 

4.35 

.64 

7.19 

81.07 

7.84 

..50 

9.59 

■89.11 

3.59 

.56 

5.93 

Semi-Bituminous   and   Bituminous   Coals. 


Name  of  Coal. 

Pratt     

Pratt     

Pratt     

Cahaba  

Cahaba  

Cahaba  

Corona 

Gamble 

Montevallo 


Authority. 
.Proc.   A.   I.   M.  E.,   1895. 
.Proc.   A.   I.   M.  E.,   1895. 
.Proo.   A.   I.  M.  E.,   1895. 

.U'illiam  Kent 

.Ala.  Geol.  Survey 

.Ala.  Geol.  Survey 

.Hawley  Furnace  Co.  ..  . 
U.  S.  Navy  Reports.... 
.Ala.  Geol.  Survey 


HaO. 
1.51 


2.00 
1.098 
1.609 
0.83 

1.88 
1.858 


Bonanza  .  . 
Denning.  .  .  . 
Huntington  , 
Huntington 
.lenny  Llnd 
Jenny  Llnd 
Eureka   .  . .  . 


Black  Diamond 
Livermore  .... 

Shasta   

Eel  River 


Lenox   

Rouse 

Huerfano    Seam. 
Crested  Buttes .  .  , 

Victor 

Sopris    

El  Moro 

Porter  


Arkansas. 

.U.   S.  Navv  Report 0.63 

.St.  Louis  Samn.  &  Test.  Co.  1.07 

.St.  Louis  Samn.  &  Test.  Co.  1.33 

.R.    R.   Gazette,"  1/3/99 1.99 

.St.  Louis  Samn.  &  Test.  Co.  0.94 

.W.  B.   Snow 1.26 

.St.  Louis  Samp.  &  Test.  Co.  1.22 

California. 

.Mineral  Res.  U.  S 13.15 

.Mineral  Res.  U.  S 16.00 

.Mineral  Res.  V.  S 9.50 

.Mineral  Res.  U.  .S 8.14 

Colorado. 

.William  Kent 2.92 

.Min.   Res.   U.   S 2.48 

.Min.   Res.   U.   S 6.74 

.Min.   Res.   U.   S 0.72 

.William  Kent 1.26 

.Min.    Res.    U.   S 0.40 

.John  Fulton    0.95 

.William  Kent 0.63 


Fixed 
Carbon. 
61.60 
56.89 
56.91 
53.08 
59.632 
54.879 
50.69 
61.96 
54.002 


80.61 
78.01 
77.83 
72.87 
76.73 
72.48 
75.64 


34.235 
.34.00 
46.25 
38.67 


45.36 
50.78 
49.70 
71.91 
.53.10 
57.80 
56.41 
57.30 


Volatile 

Matter. 

31.48 

28.28 

26.89 

32.90 

34.670 

30.541 

41.12 

36.592 


15.35 
11.21 
15.21 
17.27 
13.64 
17.64 
9.44 


42.15 
41.75 
37.50 
45.54 


41.18 
36.29 
36.36 
23.44 
30.40 
30.30 
29.82 
34.70 


Sulphur. 

.918 
1.52 
4.65 
0.68 
1.275 
1.141 

0.435 

1.726 


.365 
1.58 


2.69 
1.57 
2.11 
3.36 


1..39 
0.72 
0.64 
0.36 
1.11 
0.59 
0.41 
0.74 


Ash 

5.42 
13.77 
11.55 
11.34 

4.60 
12.911 

7.36 
10.59 

7.548 


3.41 
8.13 
7.09 
5.18 
7.12 
8.62 
10.14 


10.60 
8.25 
6.75 


10.54 

10.45 

7.20 

3.93 

9.24 

11.50 

12.S2 

7.37 


The   coal   contained   in   these   jars   is   to   be 
used  for  the  chemical-analysis. 

Sampling  Coal  by  Railroads  to  Determine 
tlie  Average  Analysis  of  Coal  as  Used  ow 
Their  Locomotives. — For  this  purpose, 
samples  should  be  taken  at  the  coaling  sta- 
tions from  the  coal  after  being  unloaded 
from  the  cars.  Care  should  be  taken  to  get 
a  fair  average  of  the  coal  from  each  car 
from  which  sample  was  taken,  and  a  record 
kept  of  the  car  number,  date,  and  mine  from 
which  coal  came.  The  samples  should  be 
quartered  and  crushed  as  in  methods  given 
above.  Unless  for  a  special  purpose,  or  dur- 
ing a  test,  samples  should  not  be  taken  from 
coal  loaded  on  locomotive  tenders,  as  such 
samples  will  not  always  fairly  represent  the 
average  of  the  coal  as  received  from  the 
mines;  and  if  the  railroad  uses  coal  from 
different  mines  it  is  generally  impossible  to 
tell  the  car  or  mine  from  which  such  coal 
came. 

From  the  above  it  will  be  seen  that  cor- 
rect analyses  of  coal  should  represent  the 
coal  as  mined  and  shipped  to  the  open 
market.  Such  analysis  will  be  of  great  value 
to  the  consumer  as  well  as  to  the  miner  or 
shipper. 

Kinds  of  Analyses. — The  proximate  an- 
alysis is  the  form  generally  used,  and 
gives  the  percentage  of  the  following  sub- 
stances contained  in  the  coal:  Moist- 
ure; fixed  carbon;  volatile  matter;  sul- 
phur; ash.  This  kind  of  analysis  is  enough 
for  all  practical  purposes  and  will  give  any- 
one with  a  little  knowledge  of  chemistry  and 
combustion  a  fair  idea  of  the  quality  and 
kind  of  coal  analyzed,  although  it  will  not 
always  show  the  exact  practical  value  and 
efficiency  of  the  coal  under  all  conditions  of 
its  use. 

Moisture  in  coal  has,  of  course,  no  value 
as  fuel  and  is  a  dead  loss.  The  amount  of 
volatile  combustible  matter  shows  the  kind 
of  coal,  whether  anthracite,  semi-bituminous 
or  bituminous,  whether  the  coal  will  make 
much  smoke  or  not,  and  for  what  purposes 
and  under  what  furnace  conditions  it  will 
give  the  best  results.  As  a  general  rule, 
coals  that  contain  about  20  per  cent,  of  vola- 
tile matter  will  give  the  most  heat  under 
ordinary  conditions. 

Fixed  carbon  is  the  main  combustible  in 
coal,  and  under  ordinary  conditions  the 
steam  making  value  of  the  coal  is  in  propor- 
tion to  the  percentage  of  fixed  carbon  it  con- 
tains. The  fixed  carbon  is  the  least  vola- 
tile constituent  of  the  combustible  part  of 
the  coal,  remains  in  the  furnace  longest, 
and  it  is  easiest  to  mix  with  approximately 
the  amotint  of  oxygen  necessary  for  its  coni- 
plete  combustion.  Sulphur,  while  it  will  burn 
and  make  some  heat,  is  detrimental  to  the 
coal,  as  a  coal  high  in  sulphur  will  gener- 
ally clinker  badly.  Ash  in  coal  is,  of  course, 
an  entire  loss  as  far  as  heating  value  is  con- 
cerned; and,  generally  speaking,  the  value 
of  a  coal  to  the  user  is  lessened  as  the  per- 
centage of  ash  is  higher. 

The  various  losses  from  ash  may  be  given 
as  follows:  From  the  unconsumed  carbon 
it  contains,  which  may  run  from  10  to  60 
per  cent.  Losses  due  to  ash  stopping  up 
grates  and  retarding  combustion.  Loss  from 
cleaning  fires,  as  the  greater  the  percentage 
of  ash  the  more  often  the  fire  must  he 
cleaned.  Loss  due  to  the  handling  of  ash  and 
taking  it  out  from  boiler  room. 

It  sometimes  happens,  however,  that  a  coal 
containing  a  certain  amount  of  ash  will  have 
a  greater  final  efficiency  than  another  coal 
with  less  ash.  For  instance,  a  coal  with  6 
per  cent,  ash  may  make  very  little  clinker, 
while  a  coal  with  only  3  per.  cent,  ash  may 
make  a  very  troublesome  clinker.  The  writer 
knows  of  one  case  of  the  kind,  where  two 
coals  were  up  for  examination,  which  con- 
tained about  the  same  amount  of  iron,  lime 
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and  sulphur,  but  one  contained  only  3  per 
cent,  ash  and  cliukered  badly,  while  the  other 
coal,  with  7  per  cent,  ash,  gave  practically 
no  clinker.  Evidently,  as  reported  by  the 
chemist  in  this  case,  in  the  latter  coal  the 
fusible  or  clinker-forming  material  was 
diluted  with  the  larger  amount  of  ash  and 
rendered  inert. 

An  ultimate  analysis  is  more  elaborate, 
more  difficult  to  make  and  more  costly  than 
the  proximate.  It  gives  the  elementary  con- 
stituents of  coal  as  follows:  carbon;  hydro- 
gen; oxygen;  nitrogen;  sulphur;  ash.  From 
this  analysis  the  total  heating  power  of  the 
coal  may  be  quite  accurately  calculated  by 
the  use  of  Dulong's  formula,  as  follows: 
Heating     power     =     14,500     C      +     62,100 


Name  of  Coal. 
Dade  County 


Authority. 
.William  Kent 


II2O. 
1.20 


Illinois. 

Big  Muddy   ..Peabody  and   Miller 5. 

Big  Muddy    Engi-s.  Club,  o£  St.  Louis.  .'.    7. 

CoUinsTilie   (Av.  4) Engrs.  Club,  of  St.  Louis.  .  .    9. 

L)u  Quoin Engis.  Club,  of  St.  Louis.  .  .  11. 

Danville   Min.   Res.   U.   S 9. 

Gillespie    \V.    B.   Snow 12. 

Mt.  Olive W.   B.   Snow 10. 

Wilmington   Lump William    Kent    15. 

Wilmington  Screenings.  . .  .William  Kent 14, 

W  ilm'ton  Screen'gs  \\  ashed  William    Kent    14. 

Mt.  Carbon John     Fulton 2, 

Steator    (Av.   5)  .'. William  Kent 9. 

Girard     W.  B.  Snow 8 


90 


Hi 

('h— ~  o")  +  2,250  S. 


Indiana. 

Brazil   Block    Poole   8.98 

New  Pittsburg Poole    5.89 

Lorimer N.    W.    Lord 8.70 


Or,  as  used  by  Prof.  Lord 

Heating      power      =      8,080 

1 


Indian  Territory. 

Alderson    U.   S.   Xavv  Reports 2.30 

^        ,        „.   .„„    McAllister William    Ivent    1.80 

C       +       34,462     McAllister R.    P..    Gazette    1/3/99 4.00 

Lehigh    William  Kent    4.32 

Choctaw   William  Kent    1.59 

Atoka    W.  B.  Snow 6.66 


in  which 

14,500  =  heat  of  combustion  of  carbon  in 
B.  T.  U. 
8,080  =  heat  of  combustion  of  carbon  in 
calories. 
€2,100  =  heat  of  combustion  of  hydrogen 

in  B.  T.  U. 
34,462  =  heat  of  combustion  of  hydrogen 
in  calories. 

H 3-  =  the  amount  of  hydrogen   less 

o 

that   supposed  to   form   water  with   the 

oxygen. 

2,250    =    heating    power    of    sulphur    in 

calories. 

The  heating  power  of  coal  calculated  from 
ultimate  analyses  by  use  of  the  above  will 
vary  but  little  from  its  actual  value  as  de- 
termined by  a  calorimeter  test,  provided  the 
analysis  is  an  accurate  one. 

In  the  experiments  of  Profs.  Lord  and 
Haas  on  the  calorific  value  of  certain  Amer- 
ican coals,  which  are  probably  the  inost  accu- 
rate and  elaborate  ever  made  in  this  coun- 
try, it  was  found  that  the  maximum  differ- 
ence in  heating  values  between  those  calcu- 
lated from  analyses  and  those  obtained  by 
actual  calorimeter  tests  was  2.0  per  cent,  and 
the  minimum  0.1  per  cent. 

Calorimeter  Tests. — Under  the  subject  of 
coal  analyses  may  properly  be  considered  the 
determination  of  the  heating  value  of  coals 
by  the  use  of  the  calorimeter.  The  calor- 
imeter is  an  instrument  used  for  the  purpose 
of  determining  the  actual  calorific  value  of 
any  coal,  whatever  its  nature.  It  usually 
consists  of  a  combustion  chamber  and  a  bath 
of  water  surrounding  it,  the  temperature  of 
which  can  be  measured.  The  combustion 
takes  place  in  oxygen. 

There  are  several  different  kinds  of  cal- 
orimeters, but  the  only  type  that  will  al- 
ways give  accurate  results,  when  properly 
handled,  is  the  "bomb"  calorimeter,  Mahler's 
being  the  most  used  and  giving  the  most 
accurate  results.  An  improved  form  of  bomb 
calorimeter  similar  to  the  Mahler,  but  made 
with  the  view  of  remedying  the  defects  of 
the  latter,  has  been  made  by  Mr.  H.  J.  Will- 
iams. This  calorimeter  is  generally  consid- 
ered to  be  the  best  now  in  use  in  this  coun- 
Iry.  The  Barr  calorimeter,  used  largely  by 
railroads,  is  reported  as  giving  too  low  re- 
sults when  compared  with  the  Mahler  and 
Williams  calorimeters,  the  difference  being 
about  500  units  as  reported  by  the  West  Vir- 
ginia Geological  Survey.  The  calorimeter 
test  gives  the  number  of  heat  units  contained 
in  a  pound  of  coal  and,  taken  with  the  anal- 
ysis, will  give  the  true  value  of  the  coal 
and  also  show  how  the  coal  will  act  when 
used. 

The  following  table,  taken  from  a  paper 
on   "The  Valuation  of  Coals"   presented  by 


Kansas. 

Pittsburg   No.   3 R.   R.    Gazette,   1/3/99 2.30 

Litchfield    R.   R.   Gazette,  1/3/99 1.29 

Leavenworth    R.   P..   Gazette,  1/3/99 6.70 

Weir    R.    R.    Gazette,   1/3/99 8.91 

Kentucliy. 

Peach  Orchard  (Av.  2) U.    S.    Govt.    Reports 4.60 

\'anderpool    U.    S.    Govt.    Reports 4.00 

Jlanchester   W.   B.  Snow 1.20 

Providence U.  S.  Naw   Reports 4.04 

Ilawesville W.  B.  Snow 3.30 


McHenry U.    S.    Govt.    Reports. 


3.24 

Maryland. 

Cumberland   Md.   Geol.   Survey 1.23 

Cumberland U.    S.    Navy    Reports 0.99 

Cumberland   0.69 

Georges   Creek Peabody  and   Miller 0.59 

Georges   Creek A.  S.  McCreath 0.96 

Georges    (L'reek Proc.  A.   S.  M.  E.  . .  .' 0.94 

Georges   Creek U.   S.  Navy  Reports 1.08 

.  I  <jil_  Michigan. 

Saginaw   Wickes  Boiler   Co 

Standard    Wickes  Boiler   Co 10.67 

Pere  Marquette Wickes  Boiler   Co 10.15 

St.  Charles Wickes  Boiler   Co 7.79 

Missouri. 

Marcelline    R  R.  Gazette  3/13/99 11.00 

Ardmore R  R.  Gazette  3/13/99 3.69 

Bevier R  R.  Gazette  3/13/99 4.39 

Rich  Hill W.  B.   Snow 2.54 

Montana. 

Sand   Coulee    Jolin  Fulton 

Belt    Mountain John  Fulton   

Bridger  Lump Proc.  Mont.  Engrs.,  1902.  , 

Red  Lodge   Proc.  Mont.  Engrs.,  1902.  . 


Ohio. 


Briar  Hill C.   W.   Houghton.  . . 

Pittsburg    Seam Greene    Bng.    Co.  . . 

Salineville    N.   W.   Lord 

Cambridge    N.   W.   Lord 

Hocking   (Av.  10) ..Proc.  A.   S.  M.   E.  , 

Hocking   (Av.  10) Lord  &  Haas 

Hocking   (Av.  10) William    Kent    .... 

Hocking   (Av.  10) Geol.    Surv.    O 

Jackson    (Av.) Lord  &  Haas 

Steubenville Lord  &  Haas 

I'alestine Lord  &  Hass 

Yellow  Creek Lord  &  Haas 

Wellston   (Av.  18) Greene  Eng.  Co 


2.26 
2.98 


1.58 
2.80 
2.43 
6.95 
6.65 
6.59 
5.00 
8.17 
2.40 
1.65 
1.23 
6.96 


Coos  Bay 


Oregon. 
.William  Kent 15.45 


Pennsylvania. 


Turtle  Creek Lord  &  Haas 1.75 

(Jcean   U.   S.  Navy   Reports 1.58 

Carnegie    Lord  &  Haas 1.08 

N.   Mansfield    Lord  &  Haas 2.10 

Loyal  Hanna U.  S.  Navy  Reports 0.70 

Irwin   William  Kent 1.41 

Greensburg J.    K.    Adams 1.1 

Voughiogheny W.    B.     Snow 2.02 

Youghiogheny  screenings..  .R.  C.  Carpenter 1.77 

I'ittsburg   A.    S.    McCreath 1.43 

Pitisburg   William    Kent    1.37 

Pillsburg    I'cabody   and  Miller 1.36 

Connellsville    A.  S.  McCreath 1.26 

Connellsville    Peabody  and   Miller 0.94 

Connellsville    lohn    f'ulton    1.26 

ReynoldsvUle    Barrus  and   Dean 0.45 

Reynoldsvllle    Min.   Res.   U.   S..  1895 0.983 

ReVnoldsville    U.  S.  Navy  Reports 1.14 

Reynoldsville    A.  S.  McCreath 1.11 

Eureka U.  S.  Navy   Reports 0.48 

Eureka Peabody   and   Miller 0.44 

Clearfield    A.    S.    McCreath 1.186 

Pardee   XJ.  S.   Navy  Reports 0.606 

-Morrlsdale   U.  S.   Naw  Reports 0.83 

Powellton Mills   &  Rowan 0.60 

-MoHhannon     L'.   S.  Navy  Reports 0.43 

Summerhill Professor   Gale 2.46 

P.enninglon   John  Fulton 1.20 

Johnston    John  Fulton 0.72 

South  ForU    Mills   &   Rowan 1.10 


"Fixed 
Carbon. 
60.50 


55.79 

53.87 

45.89 

49.9 

44.56 

45.27 

46.10 

39.9 

34.2 

42.9 

53.47 

42.2 

42.89 


50.30 
40.40 
43.70 


57.34 
53.40 
53.00 
48.47 
66.85 
51.32 


53.08 
53.97 
52.74 
53.38 


53.28 
54.60 
60.70 
56.74 
50.50 
54.95 


73.51 

74.87 

70.701 

74.31 

72.71 

73.15 

75.954 


50.73 
53.80 
53.95 

52.58 


48.65 
51.31 
52.50 
41.14 


54.47 
53.31 
54.00 
52.39 


56.30 
53.48 
52.80 
50.36 
51.30 
49.54 
48.85 
53.15 
52.78 
49.30 
51.32 
50.88 
52.63 


Volatile 
Matter. 
23.05 


30.11 
28.28 
31.57 
30.3 
31.20 
30.58 
36.68 
32.8 
28.0 
29.5 
•38.20 
33.2 
32.25 


34.49 
42.23 
43.10 


33.36 
37.17 
34.00 
40.51 
23.31 
35.42 


34.97 
35.72 
33.18 
25.14 


35.70 
34.10 
38.10 
32.40 
39.00 
36.56 


15.47 
16.81 
18.29 
18.52 
19.14 
18.40 
17.31 


37.895 
33.59 
31.14 
34.74 


33.42 
41.24 
36.66 
42.62 


33.60 
28.71 
26.55 
26.24 


34.60 
37.85 
36.30 
37.79 
36.15 
34.14 
34.97 
37.80 
35.79 
39.20 
37.45 
38.72 
34.68 


Sulphur. 
0.84 


1.03 
0.98 
5.34 
0.90 


1.45 
3.53 


3.66 

8.i6 


1.39 

5.88 
1.86 


0.21 

0.90 
1.50 
2.60 
1.18 
3.73 


4.97 
5.00 
3.09 
1.76 


1.08 

1.793 
0.807 
3.373 
1.19 


0.70 

0.14 

0.934 

0.81 

0.79 

0.80 

0.25 


0.99 
0.93 
1.11 
0.82 


3.98 
1.14 
1.80 


1.85 
1.65 


1.51 
3.00 
3.01 
0.66 
1.67 
1.59 
0.44 
1.13 
3.00 
1.75 
3.89 
0.89 


Abh 
15.16 


8.31 
10.36 
13.34 

8.50 
14.64 
11.54 

6.84 
11.8 
23.8 
13.1 

5.14 
14.6 
15.96 


6.28 

11.48 

4.50 


7.00 
6.73 
7.50 
8.10 
8.25 
6.60 


9.65 

9.02 

7.38 

12.57 


6.42 
7.30 
5.80 
6.76 
7.20 
5.24 


9.09 
7.32 
9.96 
6.58 
6.41 
6.69 
5.41 


3.77 
1.94 
2.76 

4.98 


6.93 

3.76 

6.45 

13.70 


7.82 
13.34 
11.78 
12.14 


4.30 
7.09 
8.10 
9.42 
5.66 
9.67 
8.00 
9.05 
3.25 
9.10 
9.58 
9.17 
5.73 


53.00 

36.20 

1.66 

9.05 

62.26 

29.96 

0.22 

8.20 

52.00 

37.67 

2.54 

9.25 

52.65 

36.20 

1.77 

9.05 

65.838 

24.387 

1.28 

7.886 

54.44 

37.66 

0.64 

5.86 

57.88 

34.9 

1.52 

4.60 

58.96 

32.14 

0.88 

6.88 

56.10 

31.34 

10.79 

55.89 

36.14 

0.94 

5.59 

52.21 

35.90 

1.80 

8.02 

59.14 

32.00 

1.26 

7.50 

59.62 

30.11 

0.784 

8.23 

64.06 

27.39 

1.07 

7.61 

59.79 

31.80 

0.53 

7.16 

59.46 

32.63 

1.07 

7.46 

60.96 

30.933 

1.06 

6.105 

61.92 

28.40 

1.96 

8.54 

.55.80 

36.02 

2.593 

4.47 

71.632 

21.01 

1.96 

4.324 

73.15 

18.76 

1.02 

7.65 

69.27 

23.17 

0.933 

6.44 

74.165 

15.24 

0.693 

9.29 

70.036 

18.98 

1.416 

8.729 

68.709 

22.60 

2.691 

5.40 

67.968 

23.261 

1.09 

7.251 

69.37 

20.52 

1.50 

9.15 

68.77 

23.68 

0.62 

5.73 

73.84 

16.49 

1.97 

7.97 

73.145 

17.24 

2.352 

6.163 
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,  I'eansjivania. 

Name  ot  Coal.  Authority.  II2O. 

Broad  Top   John  Fulton 1.2.S 

Antrim   Hawlev    Furnace   Co 1.40 

Fall    Brook   No.    2 A.    Hardt    0.45 

Morris  Kun John   Fulton O.KiO 

Bloss A.  Hardt 1.00 

Tennessee. 

Coal  Creek Hawley  Furnace  Co 

Aetna    Tenn.  Geol.  Survey 0.94 

Koane   Min.  Ues.  U.  S 1.7.'")0 

Glen  Mary \V.  B.  Snow   2.15 

Suwanee William  Kent 1.00 


Bagle  Pass.  . 
Ft.  Worth. 
Thurber  .  . .  , 


Texas. 

.J.  Fulton 5.27 

.W.  B.  Snow 14.42 

.U.    S.    Navy 3.35 


Utah. 


Pleasant  Valley. 
Pleasant  Valley. 

Scofield 

Castle  Gate. . . . 


.H.  B.  Hodges. 
.H.  B.  Hodges. 
.H.  B.  Hodges. 
.U.    S.    Navy.. 


5.40 
0.02 


Looney  Creek.  . 
Big  Stone  Gap. 
Tom's  Creek.  . . 
Tom's  Creek.  . . 


1.40 
1.40 

0.80 


Roslyn 

Franklin 

Skagit  Cumb. .  . 
Black  Diamond. 


Virginia. 

.A.  S.  McCreath • 

.U.  S.  Geol.  Survey 

.A.  S.  McCreath 

.St.  Louis  S.  &  T.  Co 


Washington. 

.Stirling  Boiler  Co 2.42 

.U.  S.  Navy  Reports 3.00 

.U.  S.   Navy  Reports 0.25 

.U.  S.  Navy  Reports 3.11 


Lignite   

Rock  Springs. 
Glen  Rock.  . .  . 
Sheridan 


Wyoming. 

.Peabody   and  Miller 5.75 

.U.   S.  Navy  Reports 0.05 

.W.  B.   Snow 10.20 

.W.    H.    Williams 21.20 


West   Virginia. 


Elk  Garden TT.  s.  Navy  Reports 

Elk  Garden U.    S.   Geol.   Survey 

Elk  Garden W.    Va.    Survey 

Fairmont  (Av.  51) W.   Va.   Survey 

Kanawha.  Coalburg W.    Va.    Survey 

Campbell's   Creek W.   Va.   Survey 

Kanawha    Splint W.    Va.   Survey 

Winif rede W.    Va.    Survey 

Junior    W.    Va.    Survey 

Funnelton   W.    Va.    Survey 

New  River Peabody   and   Miller 

New  River U.  S.  Navy  Reports 

New  River U.  S.  Navy  Reports   (Ilohen- 

stein  test)    

New  River Barrus  and  Denton,  "Pow- 
er,"   1901    

Thacker Lord  and  Haas 

Tug  River   U.   S.  Navy  Reports 

Poca   (Av.   14) U.   S.  Navy  Reports 

Poca    (Av.   14) U.  S.  Navy  Reports   (Hohen- 

stein   test)    

Poca    (Av.   14) Peabody  and   Miller 

Poca    (Av.   14) Proc.  A.  S.  M.  E 

Poca    (Av.   14) Lord   and  Hass 


1.059 

0.70 

0.40 

1.43 

0.50 

1.12 

0.41 

1.07 

0.«1 

0.02 

0.77 

1.02 


1.09 
1.38 
0.80 


0.79 
0.54 
1.20 
0.70 


Name  of  Coal.  Authority. 

Georges  Creek,  Md Peabody   and   Miller 

£}razil,  Ind Poole   

Big  Muddy,  111 Peabody  and    Miller 

Jackson,  O Lord  and  Haas 

Hocking,    O Lord  and  Haas 

Clearfield,    Pa Peabody   and   Miller 

Pittsburg,    Pa Peabody  and   Miller 

Pittsburg,    Pa Lord  and  Haas 

Thacker,  W.   Va Lord  and   Haas 

New  River,  W.  Va Peabody  and   Miller 

New  River,  W.  Va Barrus,  Dean  and  Main.  IfOl. 

New  River,  W.  Va U.      S.      Navy      (Hohenstein 

test)     

Pocahontas,  W.  Va U.      S.      Navy      (Hohenstein 

test)     

Pocahontas,    W.   Va .Proc.  A.  S.  M.  E.,   1903 

Pocahontas,   W.  Va Lord  and  Haas 


ULTIM.\TE   ANALYSES. 

c. 

81.05 
"70.50 
71.81 
70.05 
6e..50 
80.17 
70.47 
75.24 
78.90 
83.57 
83.84 


84.96 
87.39 
85.40 


CALOKIMETER    TESTS. 

Name  of  Coal.  Authority. 

Huntington,    Ark Proc.  A.  S.  M.  E.,  1899 

Tom's  Creek,  Va H.  J.  Williams 

Glen   Mary,  Tenn W.  B.   Snow 

Jellico,  Tenn J.   W.   Hill 

Georges  Creek,  Md G.  H.  Barrus 

Wellston,   O J.  W.  Hill 

Cambridge,  O Lord  &  Haas 

Jackson,    O Lord  &  Haas 

Jackson,    O G.  H.  Barrus 

Hocking,  O.   (R.  O.  M.).  ..  .Lord  &  Haas 

Hocking,  O..  Lump Lord  &  Haas 

Streator,     Hi W.    B.    Snow 

Big  Muddy,  111 W.    B.    Snow 

Reynoldsville,  Pa W.    B.    Snow 

Reynoldsville,  Pa Barrus  &  Dean 

Eureka,  Pa O.  II.  Barrus 

Eureka,  Pa G.  II.  Barrus 

Sonman,  Pa G.  II.  P.arrus 

Pittsburg,    Pa Lord    &    Haas 

Pittsburg,    Pa 1!.  C.  Carpenter 

Pittsburg.  Y'g'y <i.   H.   Barrus 

Elk   Garden.   W.  Va G.   II.  Barrus 

Thacker,  W.  Va 1-ord  &  Haas 

New  River  (Av.  8) 'i.    H.    Barrus 

New  River .Villiam    Kent    

New  River   iarrus   &   Dean 

Pocahontas   William    Kent    

Pocahontas  (Av.  5) Lord  &  Haas 

Pocahontas  (Av.  10) ').    H.    Barrus 

Pocahontas   (Av.  5) Proc.  A.  S.  M.  15.,   1903 

Pocahontas  (Av.  2) !.  &  W.  Boiler  Co 


Fixed 
Carbon. 
71.12 
05.12 
09. (i7 
70.78 
73.79 


58.80 

03.94 

00.110 

01.03 

01.00 


40.00 
48.03 


58.305 
.59.15 
57.37 
59.00 


56.69 
50.78 
77.41 


47.63 
53.27 
51.11 
40.40 


71.287 

7-2.99 

71.23 

53.83 

56.38 

55.05 

57.30 

5.5.69 

01.98 

57.06 

72.09 

71.054 

72.99 

70.20 
50.07 
74.90 
78.94 

75.78 
77.28 
70.15 
74.84 


Volatile 
Matter. 
18.40 
21.00 
19.40 
19.12 
18.88 


34.20 
23.72 
20.02 
31.47 
29.30 


37.4.S 
30.03 
35.15 


33.000 
33.85 
34.88 
29.56 


27.37 
34.03 


.39.98 
35.79 
34.40 
20.78 


21.963 

19.39 

21.11 

37.47 

36.63 

36.63 

34.13 

35.79 

28.73 

31.00 

21.70 

19.86 

21.79 

23.75 
35.68 
17.17 
14.93 

19.53 
16.70 
18.45 
18.51 


H. 
4.91 
4.76 
4.85 
5.43 
5.16 
5.08 
5.19 
5.18 
5.14 
4.69 
4.72 


O. 

4.57 

16.29 

11.52 

17.09 

15.57 

4.69 

8.10 

8.24 


N. 

2.15 


Sulphur. 
1.70 
2.82 
0.31 
0.731 
0.69 


0.79 
1.19 
1.049 
0.94 


1.47 
0.039 


0.09 
1.00 
0.20 


0.705 
1.14 
0.90 
0.50 


0.21 
0.399 


1.47 
0.88 
0.43 
2.59 
0.51 
1.16 
1.07 
0.77 
1.07 
3.41 
0.77 
0.275 

0.46 

1.07 
1.28 
0.295 
0.26 

0.71 
0.79 
0.60 
0.59 


Ash 
7.50 
9.00 
10.48 
8.91 
0.27 


6.93 
11.40 
11.520 

4.75 

7.80 


10.22 
13.02 
12.07 


3.20 
3.84 
9.30 


5.66 
8.56 


13.36 
10.93 
14.88 


6.64 
4.29 
5.29 
5.62 


5.54 
0.86 
7.20 
7.27- 
6.43 
7.20 
8.10 
0.45 
8.48 
10.72 
4:84 
7.976 

4.73 

4.90 
6.27 
7.13 
4.14 

3.90 
5.48 
4.00 


Prof.  Lord  before  the  American  Associatioa 
for  the  Advancement  of  Science  in  1898 
shows  the  comparatively  close  correspond- 
ence between  the  results  obtained  by  calor- 
imeter trials  and  those  actually  obtained 
under  boilers.  It  also  shows  that  a  semi-bit- 
uminous coal,  "like  Pocahontas,  high  in  car- 
bon and  low  in  hydrogen,  gives  higher  evap- 
orative duty  in  proportion  to  its  calori- 
meter value  than  those  coals  higher  in  hydro- 
gen and  oxygen,  as  was,  of  course,  to  be 
expected." 

Relative  Vuhus  of  Coals  (Hoekinij  Coal  =  100.) 
By  Boiler        Calculated 

Coal.  Calorimeter.     Test.       Evaporation. 


S.   Ash. 

0.70  6.6:; 


1.39 
0.96 


6.28 


1.36 
2.04 
1.49 
1.43 
1.40 
1.45 
1.51 
1.42 
1.63 
1.65  1.07  4.95 


1.67 
0.91 
1.19 
1.79 
1.16 
0.' 


4.10 
9.67 
7.69 
7.60 
8.02 
6.50 
4. 


HnO. 

0.59 
8.98 
5.79 
8.26 
6.65 
0.44 
1.36 
1.37 
1.40 
0.77 
1.09 


83.60   4.85   4.87   1.41   0.46  4.81  0.49 


4.07 
4.27 
4.39 


5.46 
2.87 
3.94 


0.90 
0.87 
0.85 


0.71  3.90 
0.60  4.00 


0.79 
1.20 
0.85 


B.  T.  U. 
Per  Lb.  Coal. 

.  .  12935 

.  .  .  13873 

.  .  13167 

.  .  13846 

, ..  14217 

.  .  12506 

.  .  12658 

,  .  .  12515 

.  12139 

.  .  11695 

,  .  .  12388 

,  .  .  11403 

.  .  11781 

.  .  12981 

.  .  14342 

.  .  13040 

.  .  13043 

.  .  13326 

.  .  13.557 

, .  .  13025 

,  .  13493 

,  .  13180 

.  .  .  14071 

,  .  14081 

.  .  .  14631 

.  .  14934 

.  .  .  1.5070 

.  .  .  14589 

.  .  .  14084 

. .  15186 

.  .  .  15779 


B.  T.  U.  Per  Lb. 
Combustible. 


14299 
15140 
14080 
14578 
14270 
12832 
13972 
14106 


14895 
14603 
14295 
15376 
14779 
15320 
i  5090 
15700 
15829 
14926 
15772 


100 


100 

127  131 

117  116 

106  109 

105  109 

113  114 

Where     still  further 


Hocking 100 

Pocahontas 122 

Thacker 116 

Freeport 109 

Darlington 112 

Pittsburg 113 

Analysis  of  Ash.- 
knowledge  of  a  coal  is  desired,  an  analysis 
of  the  ash  should  be  made.  It  is  possible 
to  determine  from  such  an  analysis  to  what 
degree  the  ash  is  fusible,  what  kind  of  clink- 
ers will  be  formed  and  their  nature — i.e., 
whether  the  clinker  will  be  such  that  it  will 
not  stick  to  the  grate  bars  and  may  be  easily 
removed  or  whether  it  will  adhere  closely 
to  the  grates  and  run  down  through  the  air 
spaces. 

Typical  analyses  of  ash  are  given  below, 
together  with  analyses  of  the  coals  which 
gave  the  ash. 


No.  1  Coal. 

Per 
Cent. 

Water 0.496 

Fixed    carbon.  . .  .73.53 
Volatile   matter...  19. 139 

Sulphur   0.475 

Ash    0.300    Magnesia   .  .  . 

Undetermined 


No.  1  Ash  and  Clinker. 
Per 
Cent. 

Silica   34.80 

Alumina    23.30 

Oxide  of  iron 11.64 

Carbonate  of  lime.  .23.50 
3.05 
3.11 


This  coal  made  a  readily  fusible  ash,  and 
the  clinker  formed  covered  the  grates  with 
a  thin,  reddish  black,  glassy  coating.  It  stuck 
closely  to  the  grates  and  ran  down  through 
the  air  spaces,  with  thin  black  hangers  ex- 
tending from  grate  to  ashpit.  The  fusibility 
is  explained  by  the  large  percentage  of  iron, 
lime  and  magnesia. 

No.  2  Ash. 

Per 
Cent. 

Silica   23.23 

Alumina    23.79 

Carbonate  of  lime. .10.70 

Magnesia   5.38 

Oxide   of  iron 28.33 


No.   2   Coal. 

Per 
Cent. 

Water    0.39 

Fixed  carbon 62.24 

Volatile    matter 25.29 

Sulphur 1.17 

Ash   10.08 

This  coal  made  a  very  thick,  heavy,  red- 
dish brown  clinker,  with  black  knobs,  which 
was  formed  so  quickly  that  on  a  locomotive 
test,  with  a  light  passenger  train,  the  fire 
had  to  be  cleaned  every  25  miles.  It  would 
be  hard  to  find  a  worse  ash  than  this. 


No.  3  Reynoldsville 
Coal. 

Per 
Cent. 

Water 

Fixed    carbon 58.07 

Volatile    matter.  .  .33.00 

Sulphur 2.28 

Ash 8.93 


No.   3.   Ash. 

Per 
Cent. 

Silica    40.32 

Alumina     39.02 

Oxide   of   iron 17.81 

Lime     2.65 

Magnesia    0.7 

Sulphur   trio^ide. ..   0.46 

It  has  been  often  stated  that  if  the  ashes 
and  clinkers  formed  from  any  coal  were  of 
a  reddish  color  it  showed  the  presence  of 
a  large  percentage  of  iron  and,  therefore, 
that  such  coal  would  clinker  badly  and  was 
inferior  to  coals  with  a  white  ash.  This 
statement  is  misleading.  At  least  two  of 
the  best  semi-bituminous  coals  in  this  coun- 
try, as  well  as  some  of  the  best  Welsh  coals, 
give  reddish  brown  ashes  or  clinkers,  where- 
as some  of  the  very  poorest  coals,  from  an 
economical  standpoint,  give  a  white  ash.  Of 
much  more  importance  than  the  color  of  the 
ashes  or  clinkers  is  their  quality — that  is, 
whether  the  clinker  will  stick  to  the  grates 
and  furnace  walls  and  be  difficult  to  remove, 
or  whether  it  may  be  easily  pulled  out  by 
the  fireman.  Some  coals  will  make  a  clinker 
that  has  to  be  chipped  off  the  grates  with 
hammer  and  chisel  after  the  fire  is  out. 
Such  clinker  is  usually  thin,  but  entirely 
covers  the   grates.     Other   coals  may   make 
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much  more  clinker  in  quantity,  but  it  will 
not  be  much  trouble  to  get  it  out  of  the  fur- 
nace. 

It  will  be  readily  seen,  then,  of  what  prac- 
tical value  to  the  buyer  of  coal  correct  and 
accurate  analyses  of  coal  may  be.  The  cost 
of  such  analyses  is  very  small  when  their 
ultimate  value  is  considered.  In  the  opinion 
of  the  writer,  the  time  is  coming  when  many 
large  contracts  for  coal  will  be  based  on 
the  average  value  as  shown  by  analyses, 
especially  on  the  percentage  of  fixed  carbon, 
sulphur  and  ash. 

If  this  view  is  correct,  it  would  seem  to 
be  the  wisest  policy  on  the  part  of  the  coal 
operators  to  see  that  their  coal  is  properly 
prepared  and  their  standards  maintained. 
The  maintenance  of  a  certain  standard  anal- 
ysis for  any  coal  is  to  a  certain  extent  now 
(and  it  will  be  still  more  so  in  the  future), 
a  very  important  factor  in  increasing  and 
keeping  up  the  output  and  sales  of  such  coal. 

Below  will  be  found  both  proximate  and 
ultimate  analyses  of  various  coals  from  dif- 
ferent parts  of  the  United  States,  together 
with  results  of  some  calorimeter  tests. 


delivery  of  energy;  effect  of  temperature; 
effect  of  condition  of  surface.  There  are  15 
tables  and  15  figures  in  the  paper,  giving 
full  details  of  the  tests. 

Definitions:  The  term  "ruplure-work"  is 
taken  to  mean  the  work  done  in  deforming 
a  body  to  rupture.  The  area  between  the 
ordinary  stress-strain  diagram  and  the  axis 
of  deformation  is  a  measure  of  this  rup- 
ture-work. The  latter  term  has  often  been 
replaced  by  the  term  "total  resilience." 
Strictly  speaking,  the  term  "resilience"  re- 
fers to  the  elastic  energy  stored  up  in  a 
body  at  any  stage  of  deformation.  "Unit 
rupture-work"  is  the  rupture-work  per  unit 
of  volume.  Thus  if  a  bar  of  steel  I/2  if-  in 
diameter  and  8  in.  long  is  ruptured  in  ten- 
sion as  the  result  of  a  blow  of  a  512-lb.  ham- 
mer falling  from  five  feet,  thereby  bringing 
the  hammer  to  rest,  the  total  rupture-work 
will  be  2,560  foot-pounds,  and  the  unit  rup- 


Tensile    Impact    Tests    of    Metals.* 


The  author  has  investigated  the  relative 
behavior  of  materials  under  impact  and 
gradual  loading  in  tension.  A  vertical  ten- 
sional  impact  testing  machine  was  construct- 
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in  employed,  by  which  the  hammer  is  hung 
on  the  specimen  and  impact  is  effected  by 
sudden  arrestment,  during  the  fall,  of  an 
upper  moving  head,  also  fixed  to  the  speci- 
men, has  been  used  In  France  in  certain 
foundries. 

The  writer  improved  this  form  of  appa- 
ratus by  supplying  a  rotating  drum,  upon 
the  surface  of  which  a  pencil,  attached  to 
the  hammer,  records  a  curve  during  the  im- 
pact. The  vertical  ordinates  to  this  curve, 
called  a  "velocity-displacement  curve,"  are 
the  movements  of  the  hammer;  and  the  hori- 
zontal abscissae  are  proportional  to  the  speed 
of  the  surface  of  the  drum.  The  latter  speed 
is  known  from  the  record  of  a  vibrating 
tuning  fork,  held  against  the  drum.  The 
velocity  of  the  hammer  may  be  computed 
from  the  drum  record  at  any  stage  of  de- 
scent. 

In    operation,    the    system,    consisting    of 
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Gra<Jual    Loading. 

Fig.  1 — Comparison  of  Per  Cent,  of  Elon- 
gation and  Unit  Rupture  Work  under 
Gradual  and  Impact  Loading  in  100 
Ft. -Lb.    Units. 

ed  in  1897  and  since  that  year  experiments 
have  been  carried  on  in  the  laboratory  for 
testing  materials  of  Purdue  University.  The 
results  lead  to  the  conclusion  that  the  ductil- 
ity and  shock-resisting  capacity  of  metals  of 
normal  quality  are  not  less  under  impact 
loading  than  those  disclosed  by  the  static 
test. 

The  paper  includes  description  of  ma- 
chines and  methods;  comparison  of  static 
and  impact  tests;  effect  of  gage  length;  ef- 
fect of  number  of  blows;  effect  of  speed  of 

•Abstract  of  a  paper  by  W.'  Kcndrlck  Halt,  read 
at  the  Atlantic  City  meeting  of  the  American  So- 
ciety  for  Testing  Materials. 


Fig.  2 — Bars  Broken  by  Impact  and  Gradual  Loading. 

Loicer  har  of   each   pair  broken  in   .01  second.      Upper   har  broken    in  iihoiit    10    minutes. 


ture-work  will  be  1,630  foot-pounds  per  cubic 
inch  of  metal. 

The  Impact  Machines:  Two  different  ma- 
chines, both  vertical,  have  been  used  in  these 
tests.  For  the  tests  on  the  specimens  of  steel 
wire  9  ft.  long  (Nos.  1  to  4  in  the  table)  a 
temporary  wooden  machine  was  constructed. 
This  apparatus  for  producing  longitudinal 
impact  in  tension  was  modeled  after  an  ap- 
paratus used  at  Cornell  University  by  Mr. 
Charles  W.  Comstock  in  impact  tests  of  steel 
wire-rope  during  1898.t    The  principle  there- 


tTrans.  Cornell  Soc.  C.  E.,  Vol.  IS 


hammer,  specimen,  and  upper  head,  is  raised. 
Upon  release,  and  subsequent  descent,  the 
upper  head  has  impact  upon  a  stop  on  bridge, 
and  the  energy  of  the  moving  hammer  there- 
by ruptures  the  test  specimen.  The  pencil 
attached  to.  the  hammer  is  automatically  re- 
leased before  the  impact  occurs,  and  the 
.'.hove  mentioned  record  is  thereby  written 
on  the  surface  of  the  drum.  The  energy 
remaining  in  the  hammer  after  the  rupture 
of  the  test  bar  is  computed  from  a  measure- 
ment of  the  velocity  of  the  hammer  at  the 
time  of  rupture.  This  latter  velocity  is  ob- 
tained  from  the  slope  of  a  tangent  in  the 


August  26,  1904. 


THE     RAILROAD     GAZETTE. 


283 


velocity-displacemeut  curve.  The  weight  of 
the  hammer  varied  from  845  to  1,230  lbs., 
and  the  greatest  length  of  fall  was  7  ft. 

The  experiments  performed  on  this  tem- 
porary apparatus  include  the  following:  (1) 
A  series  of  comparative  tests  of  long  steel 
and  iron  rods  under  slow  and  impact-loading 
• — 1898.  (2)  A  series  of  tests  of  steel  wire 
of  diiferent  lengths,  and  the  determination 
of  the  effect  of  temperature  on  tests  of 
wrought  iron — 1899. 

In  the  accompanying  table  the  material 
under  the  reference  numbers  1,  2,  3,  4  and 
10  was  tested  on  this  temporary  apparatus. 
The  experiments  performed  on  the  tempo- 
rary apparatus  were  successful  enough  10 
encourage  the  construction  of  a  more  perma- 
nent machine  in  metal.  This  machine  has 
heen  described  elsewhere  in  detail.!  The 
weight  of  the  hammer  varied  from  olo  to 
870  lbs.,  and  the  greatest  height  of  fall  was 
6  ft. 

In  the  paper  there  is  a  mathematical  dis- 
cussion of  the  principle  of  the  action  of 
these  machines,  and  of  the  energy  lost  in  the 


the  case  of  normal  soft  material  in  bars  of 
circular  cross  section  of  lengths  from  9  ft. 
to  8  In.,  tested  at  ordinary  temperatures, 
there  is  little  difference  in  the  total  elonga- 
tion and  unit  rupture-work  whether  the  bar 
is  ruptured  in  ten  minutes  or  in  from  one 
to  two-hundredths  of  a  second.  The  only 
marked  point  of  difference  in  the  static  and 
impact  tension  test  of  soft  materials  of 
greater  lengths  is  that  any  lack  of  homo- 
geneity of  material  is  brought  more  into  evi- 
dence in  the  latter  species  of  test.  There  is 
a  tendency  in  non-homogeneous  materials 
under  impact  to  localization  of  the  elonga- 
tion of  a  test  bar  at  various  points  in  tha 
gage  length,  so  that  the  latter  consists  of 
nodes  of  ductility.  After  rupture  the  bar 
may  have  a  number  of  incipient  necks.  In 
many  cases  two  distinct  necks  are  formed. 
The  effect  may  be  noticed  in  static  tension 
tests,  but  not,  in  the  author's  experience,  to 
the  same  degree  as  in  impact  tests.  There 
is  also  a  tendency  under  impact  to  localiza- 
tion of  elongation  near  the  wedges. 

A  marked   difference  between  the  results 


the  maximum  and  minimum  values  ob- 
served. 

The  comparison  of  the  two  kinds  of  tests 
is  graphically  shown  in  Fig.  1,  in  which 
both  axes  are  equal  scales  of  the  same  kinds 
of  quantity.  If  there  were  no  effect  of  speed 
the  plotted  points  would  lie  on  the  45  deg. 
line  drawn  on  Fig.  1.  The  comparison  of 
averages  is  plotted  as  a  point,  and  also 
the  comparison  of  the  maximum  values  and 
the  comparison  of  the  minimum  values.  The 
elongation  is  always  that  obtained  by  meas- 
urements on  the  broken  ends  of  the  tesi 
bars.  The  rupture-work  for  the  gradual  tests 
was  worked  up  from  observations  taken  on 
specimens.  In  the  case  of  long  rods  ana 
very  short  rods  this  was  done  by  direct 
measurement,  and  in  the  case  of  specimens 
of  8-in.  gage  length  the  rupture-work  was 
obtained  by  the  use  of  the  Henning  pocket 
recorder.  An  exception  must  be  made  in  the 
case  of  tire  steel. 

In  the  case  of  long  rods  there  was  a  no- 
ticeable difference  between  the  elongation  of 
the  rods  as  shown  on  the  drum  record  and 
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Temperature   in   Degrees    F". 

Fig.   3 — Effect   of  Temperature   on   Soft  Steel    under  Tensional 
Impact   Loading. 

Mi    ill.   in   didmclcr,  8   in.    lonij,  one  blow. 


Temperature   in   Degrees   F. 

Fig.  4 — Effect  of  Temperature  on  Nickel  Steel   under  Tensional 
Impact   Loading. 

V.>    in.   in    diameter,    8    in.    lonfi,    one    Wow. 


parts  of  the  machines.  The  work  performed 
with  the  aid  of  this  machine  includes  the 
following:  Tests  of  nickel  steel  and  soft 
carbon  steel  in  tension  under  gradual  and 
impact  loading;  effect  of  speed  of  application 
of  a  given  amount  of  energy;  effect  of  tem- 
perature on  the  resilience  of  soft  and  nicJcel 
steel — 1900;  tests  of  steel  castings  in  tension 
and  flexure;  tests  of  cast  iron  in  flexure; 
tests  of  concrete  under  impact  and  compres- 
sion—1901. 

Comparison  of  Impact  and  Static  Tests: 
One  of  the  first  matters  of  interest  to  an  in- 
vestigator is  the  relative  behavior  of  mate- 
rial under  impact  and  slow  loading.  It  is 
also  important  to  know  how  far  the  ordinary 
static  test  will  yield  information  of  the  rela- 
tive shock-resisting  capacity  of  various 
metals.  In  the  table  is  a  tabulation  of  re- 
sults of  such  comparative  tests. 

It  appears  from  the  results  given  that  in 


tNouveaux  Appareils  d'essai-Congres.  Intern,  des 
Melh.  d'essai.  Paris.  1900.  Vol.  I.,  p.  507,  or 
Eng.  News,  Jan.  4,  1901. 


of  gradual  impact  tests  may  be  noti3ed  in 
case  of  short  bars  of  steel  castings  and  tire 
steel  and  coupons  from  boiler  plate.  There 
is  a  greater  elongation  and  unit  rupture- 
work  under  impact  in  the  case  of  soft  steel 
castings.  But  in  the  case  of  the  harder 
steel,  like  tire  steel,  the  increase  in  unit 
rupture-work  is  disproportionate  to  the  in- 
crease in  elongation.  This  is  partly  due 
to  the  fact  that  there  is  considerable  metai 
between  the  gage  marks  and  the  wedges  in 
these  steel  castings,  whereas  the  unit  rup- 
ture-work is  computed  on  the  basis  of  tha 
volume    within    gage-marks. 

The  tests  cover  a  range  of  soft  steel  cast- 
ings to  hard  tire  steel,  and  a  range  of  gage 
length  from  2  in.  to  9  ft.  All  comparisons, 
however,  made  between  static  and  impact 
tests  of  any  one  material  are  based  on  bars 
of  the  same  gage  length  for  the  two  kinds 
of  tests,  and  represent  tests  in  which  the 
bars  were  broken  in  one  blow,  except  as 
where  noted.  The  table  shows  the  qualitj 
of  the  material  and  the  average,  as  well  as 


the  elongation  as  determined  by  laying  the 
broken  ends  of  the  specimen  together  and 
measuring  the  increase  of  length  between 
the  gage  marks.  The  difference  is  no  doubt 
due  to  the  elastic  strength  at  rupture  and 
subsequent  rffcoil  upon  the  breaking  of  the 
bar. 

Information  is  given  in  the  paper  more  in 
detail  concerning  the  properties  of  steel  cast- 
ings and  locomotive  tire  steel  under  impact. 

A  photograph  of  bars  of  various  metals 
is  given  in  Fig.  2,  one  of  each  pair  of  which 
was  ruptured  under  impact,  and  the  other 
under  gradual  loading. 

Effect  of  Change  of  Temperature  of  Test 
Bar:  To  determine  the  law  controlling  the 
variation  of  resistance  in  change  of  temper- 
ature under  impact,  the  writer  used  speci- 
mens of  soft  steel  and  nickel  steel  (Nos.  5 
and  6  in  the  table).  The  results  of  this  in- 
vestigation are  shown  in  Figs.  3  and  4.  It 
appears  from  these  results  that  in  the  case 
of  ordinary  soft  steel  there  is  a  diminution 
of  elongation  and  unit  rupture-work  as  the 
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temperature  goes  below  32  deg.  F.  or 
above  212  deg.  F.  In  the  case  of  nickel 
steel  this  diminution  is  apparent  when  the 
temperature  goes  below  32  deg.  or  above  70 
deg.    The  contraction  seems  not  to  be  much 


forge  against  one-half  that  essential  for  the 
double  forges,  which  is  262  sq.  ft.,  leaving 
113  sq.  ft.  in  favor  of  each  forge  placed  back 
to  back,  or  225  sq.  ft.  in  favor  of  each  double 
forge  as  against  two  single  forges.     Should 


to  tuyere  and  the  Are  prepared  with  fine 
wet  slack  well  tamped  around  a  stake  the 
fire  will,  with  possibly  the  throwing  out 
now  and  then  of  a  small  clinker,  last  from 
7    o'clock   a.m.    until    noon,    and    with    this 


Showing   Comparative  Tests  Under  Gradual,  and   Impact  Loading  in  Tension. 

Except  where  noted  impact  tests  were  made    with    one    blow    at    atmospheric    temperature    on    test  hars  of  the  same  length  as  used  in  gradual  tests. 
htongation   t«   that  after  rupture.     Rupture   work  is  that  up  to  rupture. 


Rupture  work, 
ft.  lbs.  per  cu.  in. 


Material. 

u 

e  a 

s  a 

^       ^  5 

1.  Steel  wire 0.16 

2.  Steel  wire  annealed 0.16 

3.  Steel  wire 0.30 

4.  Steel  wire   0.26 

5.  NicTiel  steel 0.50 

6.  Soft  steel   0.50 

7.  Boiler  plate  steel iio 

0  5 

8.  Soft  steel  castings          0.5 

9.  Hard  steel  castings \\\ 

10.  Locomotive  tire  steel 0.62 

1 1.  Norway  iron   0.305 
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48 
108 

48 

72 
108 
108 
108 

69 


72 
108 


—  J2 

115,000 

83,666 


71,800 

109,666 


85,000 

68,666 
60,666 
'62.666 

82,000 


140,000 
60,000 
63,000 


0.71 
1.00 

11.6" 

8.0 

15.8 

15.6 

4.64 

7.0 

7.0 

26.7 

29.4 

26.3 

31.6 

29.0 

36.9 

29,5 


35.0 
30.0 
37.0 


0.48 
0.42 


6.0 

12.8 

12.0 

4.62 

4.0 

5.0 

22.1 

20.7 

21.9 

23.1 

23.2 

31.3 

26.5 

31.0 


3.0 
3.0 


0..59 

0.70 

9.30 

9.8 

7.0 

14.1 

13.6 
4.63 
5.10 
5.80 

23.6 

24.0 

23.9 

27.0 

25.7 

34.4 

28.2 

33.0 


13.1 
14.3 
18.7 
18.1 


144 
208 

803 

534 

865 

903 

349 

699 

673 

1505 

2216 

1532 

1460 

1370 

2035 

1666 

2467 


2000 
5650 


130 
165 
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534 

690 
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443 
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1360 

1203 

1260 

1208 

1047 

1690 

1342 

2080 


136 
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566 

772 

544 

742 

765 

348 

556 

626 

1414 

1821 

1376 

1358 

1230 

1855 

1450 

2315 


976 

2918 

649 

656 


Kind  of  Test. 


Gradual 

Impact 

Gradual 

Impact 

Impact 

Gradual 

Impact 

Gradual 

Impact 

Impact 

Gradual 

Impact 

Gradual 

Impact 

Gradual 

Impact   (2  blows) 

Gradual 

Impact 


Gradual 
Impact 
Gradual 
Impact 


affected  by  change  of  temperature.  Even 
in  case  the  bars  cooled  to  ( — )  100  deg.  F.  the 
fracture  was  so  hot  that  the  broken  end  of 
the  bar  felt  uncomfortably  hot. 


Ideal    Blacksmith   Shop  and    Equipment  for 
General   Railroad   Work.* 


We  think  the  ideal  blacksmith  shop  of  to- 
day is  the  one  built  of  structural  iron  en- 
cased in  brick,  the  roof  of  which  has  been 
given  due  consideration,  leaving  a  large  fac- 
tor of  safety  after  the  jarring  from  the  large 
steam  hammers  and  the  support  of  the  masts 
of  the  necessary  jib  cranes  carrying  from 
four  to  five  tons  each  while  working  under 
a  steam  hammer  has  been  satisfied.  The 
altitude  of  the  eaves  from  the  floor  line 
should  be  about  30  feet.  The  roof  should 
be  of  the  monitor  design,  with  pivoted  win- 
dows at  each  end  and  the  sides.  The  three- 
sash  windows  in  the  walls  are  preferred, 
bottom  sash  to  hoist  and  top  sash  pivoted; 
thus  inviting  a  good  current  of  air  in  the 
shop.  The  accommodations  of  ventilation 
and  light  should  be  at  least  60  per  cent. 

The  first  consideration  as  to  the  necessary 
dimensions  should  be  that  of  forges;  the 
design  and  number  necessary  and  the  num- 
ber of  square  feet  of  floor  space  required  for 
the  same.  We  think  double  forges  prefer- 
able and  most  economical  in  floor  space 
when  placed  on  an  angle  of  45  deg.,  with 
15  ft.  from  the  wall  to  the  center  at  the 
stack  and  15  ft.  from  center  to  center  of 
stacks,  allowing  20  ft.  from  center  of 
stack  toward  center  of  shop  for  working 
room.  Two  forges  and  their  working  room 
will  occupy  525  sq.  ft.  of  floor  space,  and 
placed  at  an  angle  of  45  deg.  will  be  adapted 
to  any  class  of  work  desired — aside  from 
frames  and  furnace  work.  In  placing  single 
forges  along  the  walls  there  should  be  at 
least  5  ft.  between  the  wall  and  center  of 
stack,  and  the  space  between  centers  of 
stacks  and  the  working  room  should  be  the 
same  as  allowed  for  the  double  forges,  15 
ft.  and  20  ft.,  respectively,  making  375  sq. 
ft.  of  floor  space  necessary  for  the  single 

•Kxtract  of  a  paper  by  A.  W.  McCaslln  read 
before  the  National  Association  of  Rla'ksmlths 
held  at  Indianapolis,  Aug.  16-18. 


the  single  forges  be  placed  tight  against  the 
wall,  which  would  be  an  expensive  position 
when  convenience  of  handling  the  work  is 
considered,  for  convenience  in  this  case 
means  output,  the  saving  even  then  in  floor 
space  in  favor  of  the  double  forges  against 
the  two  single  forges  would  equal  75  sq.  ft., 
and  the  number  of  stacks  in  the  single  forg.3 
plan  and  the  holes  in  the  roof  will  be  in- 
creased 100  per  cent.  If  stacks  are  not  em- 
ployed you  have  not  an  ideal  shop,  but 
rather  an  ideal  smoke-house. 

In  connection  with  railroad  blacksmith 
shops  the  writer  does  not  advise  arranging 
the  forges  in  groups  of  four  if  the  best  re- 
sults are  desired.  The  writer  has  visited 
two  new  shops  where  such  mistakes  have 
been  made  and  feels  it  some  one's  duty  to 
enter  protest  as  to  the  propriety  of  a  plan 
that  will  produce  an  atmosphere  in  the  shop 
that  will  simply  suffocate  or  stifle  the  men 
who  are  compelled  to  work  in  it. 

In  designing  forges  some  thought  should 
be  given  as  to  .proper  dimensions,  heating 
qualifications,  storage  of  fuel,  convenience, 
cleanliness,  economy  in  fuel  and  shop  space. 
The  large  or  generally  termed  big  forges 
are  preferably  made  circular,  and  should 
have  sufficient  space  allotted  to  them  for  the 
convenient  handling  of  the  heavy  work. 
The  frame  forge  should  be  about  36  in.  sq. 
and  made  to  drop  about  12  in.  Such  a  forge 
can  be  dropped  quickly  and  the  slow  pro- 
cess with  the  chain  hoist  avoided  and  the 
fire  left  in  good  condition  for  the  succeed- 
ing heat. 

In  connection  with  the  forge  we  find  quite 
a  difference  of  opinion  as  to  the  proper  vol- 
ume and  pressure  of  blast  productive  of  the 
greatest  efficiency,  many  claiming  great  vol- 
ume with  a  pressure  of  five  to  seven  ounces 
will  produce  the  best  results,  but  the  writer. 
through  experience,  has  determined  that  any 
volume  that  will  fully  supply  each  forge 
with  a  constant  pressure  from  14  ounces 
io  16  ounces  through  an  upright  opening  in 
the  tuyere  equal  in  area  to  2  or  2V2  sq.  in. 
is  about  the  proper  thing  for  railroad  smitb 
shops. 

For  ordinary  work  in  the  railroad  smith 
shop  the  tuyere  should  be  at  least  ten  inches 
below  the  top  of  the  forge.    With  this  depth 


depth  to  tuyere  the  slag  and  clinkers  do  not 
drop  down  and  clog  it  as  they  will  at  a  less 
depth;  besides,  we  have  a  body  of  fuel  below 
the  iron  sufficient  to  produce  and  continue 
to  produce  the  necessary  heat  for  the  best 
results^  and  lessen  the  demand  for  a  new 
fire  at  9.30  a.m.  and  3.30  p.m. 

The  shop  should  be  equipped  with 
wrought  iron  steel-faced  anvils  weighing 
from  300  lbs.  to  400  lbs.  each,  placed  on  port- 
able cast-iron  stands.  Bach  forge  should 
have  a  full  equipment  of  tools.  Fifty  cents 
expended  in  the  proper  tool  will  earn  dol- 
lars for  the  employer,  if  in  the  hands  of  a 
competent  workman. 

If  the  accumulation  of  good  wrought  iron 
scrap  is  sufficient  to  employ  the  reverber- 
atory  furnace  a  greater  part  of  the  tipie,  its 
use  from  a  money  saving  standpoint  is  abso- 
lutely necessary,  and  in  many  localities 
where  refined  hammered  iron  of  large  dimen- 
sions cannot  be  received  on  short  notice  its 
services  are  required  aside  from  the  money- 
making  qualities  accredited  to  it. 

As  the  demands  for  furnaces  in  the  smith 
shop  are  many  there  should  be  special  fur- 
naces for  special  classes  of  work  as  follows: 
The  large  reverberatory  furnace  and  the  bil- 
let furnace,  which  may  be  of  similar  design, 
which  will  also  make  it  useful  in  heating 
material  for  small  forgings,  car  work  to  be 
formed  on  the  machines,  etc.  Then  comes 
the  case-hardening  and  spring  furnaces,  and 
special  furnaces  for  the  heading  and  bolt 
machines,  flue  welding  furnace,  etc.  Some 
of  these  special  furnaces  for  special  classes 
of  work  will  increase  the  output  over  that 
of  the  forge  from  300  to  400  per  cent,  as  far 
as  heating  advantages  go,  but  this  would 
be  profitless  were  it  not  met  by  an  equal 
shaping  capacity  of  proper  machines. 

Any  old  steam  hammer  with  special  dies 
producing  any  number  of  duplicate  forgings 
will  show  a  saving  of  ten  dollars  and  up 
each  day  over  the  same  class  of  work  pro- 
duced by  hand,  and  if  a  1.200-lb.  steam  ham- 
mer can  be  installed  for  1,500  dollars  the  in- 
terest in  the  investment  would  at  4  per  cent, 
amount  to  60  dollars  per  year,  or  about  the 
profit  earnings  of  the  hammer  for  one  week 
over  hand  work,  and  if  kept  in  constant 
service    would    mean    a    saving    or    gain    of 
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Fig.   1 — The   Warner  &  Swasey   Horizontal    Boring   Machine. 


about  3,000  dollars  annually,  and  if  operated 
only  one  hour  each  day  would  still  be  a 
profitable  investment. 

The  number  of  cranes  should  be  ample  for 
all  requirements,  and  when  possible  placed 
so  as  to  interchange  but  not  interfere  with 
each  other.  The  smith  shop  of  to-day  should 
be  equipped  with  steam  hammers,  bull- 
dozers, heading  machines,  forging  machines, 
bolt   machines,  punch  and   shears,   etc. 

Railroad  companies  that  have  built  new 
shops  in  recent  years  have  been  lavish  in 
the  expenditure  of  money  in  the  interest  and 
comfort  of  the  employee,  and  by  the  instal- 
lation of  improved  machinery  and  appli- 
ances mentioned  in  this  paper  much  of  the 
laborious  work  formerly  done  through  com- 
pulsion by  man,  is  now  cared  for  with  little 
effort.  But  while  the  output  is  increased  the 
demand  for  the  man  is  not  decreased,  and 
being  relieved  of  the  laborious  part  which 
was  formerly  his,  should  he  not  feel  lilvC 
increasing  his  movement  just  a  little? 


there  are  eight  changes  of  speed  and  four 
changes  of  feed.  The  feed  is  worked  by  a 
hand  wheel  at  the  left  of  the  knee  or  auto- 
matically after  turning  the  friction  knob. 
Quick  motion  to  the  spindle  is  given  by  the 
handle  at  the  left.  A  12-in.  double  friction 
countershaft  for  a  SVi-in.  belt  is  supplied 
with  each  machine.  This  should  run  at  150 
revolutions  per  minute  and  will  give  spindle 
speeds  of  278,  183,  122  and  80  revolutions  per 
minute  without  the  back  gears,  and  36,  24, 
16  and  10  respectively  with  the  back  gears. 


be  driven  in  either  direction  and  it  has  a 
full  bearing  through  the  cast  iron  spindle  at 
all  times.  It  has  a  quick  hand  movement 
through  a  rack  and  pinion.  Six  changes  of 
automatic  feed  are  obtained  by  means  of  cut 
cone  gearing.  The  spindle  can  be  fed  in 
eithar  direction  without  reversing  its  direc- 
tion of  rotation.  'Ihe  table  is  6  ft.  long 
and  is  elevated  by  means  of  screws,  worm 
wheels  and  worms,,  which  are  operated  by 
povver.  The  table  carries  a  saddle  which 
has  a  movement  parallel  with  the  main  spin- 
die.  On  this  saddle  is  mounted  a  cross  table 
21  in.  by  36  in.  This  is  adjustablt,  at  right 
ang.es  to  the  spindle  and  can  be  lowered 
until  its  top  is  25  in.  from  the  center  of  the 
spindle.  Both  the  saddle  and  the  cross 
tables  can  be  removed  when  it  is  desired  to 
increase  the  capacity  of  the  machine.  The 
maximum  distance  from  the  center  of  the 
spindle  to  the  top  of  the  main  table  is  30% 
in.  The  weight  of  the  machine  is  10,000 
lbs.  and  the  countershaft  should  run  at  120 
r.p.m.  This  machine  was  made  for  the 
Pittsburg  &  Lake  Erie  railroad  shops  at  Mc- 
Kee's  Rocks.  It  is  equipped  with  a  Crocker- 
Wheeler  motor  and  the  Morse  Chain  Com- 
pany's silent  chain  drive. 

The  horizontal  boring  machine  shown  in 
Fig.  3  is  made  by  the  Binsse  Machine  Com- 
pany, Newark,  N.  J.  The  boring  bar  is  made 
of  steel  and  is  driven  by  two  cast-steel  keys. 
It  has  a  No.  6  "Morse"  taper  hole  in  its 
ends  and  it  is  long  enough  to  bore  all  holes 
larger  than  the  bar  diameter  without  using 


Railroad   Shop   Tools. 
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HOHIZOXT.VI.    noiUXG    MACHINES. 

The  horizontal  boring  machine,  Fig.  1,  is 
made  by  the  Warner  &  Swasey  Company, 
Cleveland,  Ohio.  The  table  of  this  machine 
is  20  in.  x  36  in.  It  has  a  cross  movement 
of  29  in.,  a  lateral  movement  of  26  in.  and 
a  vertical  movement  of  20  in.  The  table  can 
be  raised  or  lowered  from  either  the  end  or 
the  side  of  the  knee.  The  elevating  screws 
are  geared  together  and  provided  with  an 
adjustment  by  means  of  which  the  table  can 
be  kept  pai'allel  with  the  spindle.  The 
spindle  is  2U  in.  in  diameter  and  has  a 
maximum  feed  of  20  in.  The  machine  cone 
takes  a  3-in.   belt   and   with   the  back  gears 


Fig.   2 — The   Betts    Horizontal    Boring   Machine. 


The  horizontal  boring-  machine  shown  in 
Fig.  2  is  made  by  the  Betts  Machine  Com- 
pany, Wilmington,  Del.  The  cone  pulleys 
on  this  machine  have  four  speeds  for  a  Si/j- 
in.  belt.  The  machine  is  back  geared  and 
has  eight  changes  of  speed  on  the  spindle. 
The  spindle  is  cast  steel  3  in.  in  diameter 
and  has  an  adjustment  of  24  in.  through  the 
cone.  Provision  is  made  for  a  48-in.  traverse 
of  spindle  if  required.     The  steel  spindle  can 


Fig.    3 — The    Binsse    Horizontal    Boring    Machine. 


a  stub  bar.  The  bar  is  fed  by  worm  gearing, 
with  rack  and  pinion.  The  machine  is 
driven  by  the  Binsse  patent  triple  gear 
drive.  As  seen  in  the  illustration,  with  this 
arrangement,  the  pull  of  the  belt  does  not 
come  on  the  main  spindle.  The  friction 
thrust  has  two  hardened  and  ground  steel, 
anti-friction  rings,  which  can  be  adjusted  to 
take  up  lost  motion,  or  wear.  The  bar  can 
be  held  at  any  point  by  a  friction  clamp; 
thus  the  bar  can  always  be  fed  the  full 
length  of  the  feed  at  one  setting.  The  bar 
has  two  hand  feeds,  one  fine  and  one  very 
coarse.  The  power  feeds  are  nine  in  num- 
ber, two  for  drilling,  five  for  roughing  and 
two  for  finishing.  These  feeds  are  obtained 
by  means  of  spur-gearing.  The  carriage  has 
central  and  side  guiding  surfaces,  and  it  is 
held  to  the  saddle  by  a  solid  gib.  The  car- 
riage has  six  wearing  surfaces,  and  it- Is 
bolted  to  the  saddle  and  table  by  four  clamps. 
In  this  way,  the  saddle,  carriage  and  table 
are  practically  one  piece,  and  no  w^orking 
strains  come  on  the  cross-feed  screw.  Ad- 
justable index  dials  aid  the  accurate  reading 
of  the  vertical  and  cross  movements,  and 
facilitate  setting  the  work  rapidly.  All  the 
sliding  surfaces  are  at  right  angles  to  each 
other.  The  table  is  kept  in  line  by  the  faces 
on    the   head,    and    is   braced    by   the   yoke. 
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AVheu  the  gibs  which  bind  tl  to  the 

head  are  tightened,  the  tabl  jught  in 

correct  alinement.     The   ta  a  power 

lift,  which  can  be  driven  a'  ent  speeds, 

accordicg  to  the  load:  the  /  aand  adjust- 
ment being  made  by  the  >'_  .or  while  cal- 
lipering the  cylinder.  yoke  is  a  box 
frame.  It  carries  tw"  ings,  one  fixed, 
and  one  turning  with  u:  >ring  bar.  There- 
fore the  wear  is  tak.  ,,  ,,  ,.uy  from  the  bar  to 
the  bushings,  whiih  tan  be  replaced  easily. 
A  hand  power  movement  is  provided  for 
moving  the  yoke.  The  facing  attachment 
furnished  with  this  machine  is  shown  in  the 
lower  left  hand  corner  of  the  illiistration. 
The  hub  is  split  which  enables  it  to  be  at- 
tached to  the  boring  bar  at  any  point  on  the 
bar  without  disturbing  the  bar  or  the  work. 
(To  be  Continued.) 


How  to   Handle   Freight  Safely.* 


The  North  Western  advertises  that  it 
has  the  best  of  everything  and  that  ol: 
course  includes  the  men.  It  also  claims  to 
be  the  pioneer  in  this  part  of  the  country, 
and  the  officers  believe  that  when  the  best 
lot  of  railroad  men  in  the  country  under- 
stand the  matter  that  they  will  see  to  it 
that  what  is  necessary  is  done  to  make  their 
company  the  pioneer  in  improving  the  han- 
dling of  freight  and  so  reduce  the  losses 
to  a  reasonable  amount.  The  records  for 
the  12  months  ending  May  31,  1898  and  1904. 
show : 

P.c. 


1S9S.  1904 

'$27,03.-..105  ?3T,Gt;.-.,()07 

*  14,728  .-.f5.14« 
'              7,.i20  .17.824 

*  fi2..548  272, 78« 
^           70,068  3:50,611 


Inc. 
.$10,029,902 

43,418  400 

50,304  700 

210,238  400 

260,542  470 


'Freight  earnings  :  "number  of  claims  ;  'freight 
lost :  'freight  damaged ;  "total  amount  paid  for 
claims. 

The  increase  in  this  aceount  is  partly  the 
fault  of  the  management  of  the  company 
and  partly  the  fault  of  the  men  who  handlo 
the  freight  traffic  for  the  company.  If  you 
or  I  had  an  increase  in  our  wages  of  40  per 
cent,  and  increase  in  our  cigar  bill  of  400 
per  cent,  you  know  what  would  happen,  and 
the  same  thing  will  necessarily  happen  on  a 
railroad  if  this  increase  is  not  stopped;  and 
■we  must  stop  it. 

When  the  book  of  rules  is  silent,  call  for 
information  on  your  superintendent,  or  the 
General  Claim  Agent  or  whatever  official  of 
the  road  ought  to  know  and  have  him  tell 
you.  The  man  asked  will  be  very  glad  the 
question  is  put  to  him,  because  it  demon- 
strates to  him  that  the  agent  making  the 
inquiry  tries  to  do  right.  It  calls  your  of- 
ficers' attention  to  the  fact  that  you  are  try- 
ing to  learn  the  right  way  to  do  the  busi- 
ness. The  men  that  get  along  in  the  rail- 
road service  are  the  'men  who  do  things 
right,  men  who  were  able  to  do  things  that 
are  necessary  in  time  of  emergency.  When 
everything  runs  smoothly  there  is  no 
trouble,  the  thing  runs  itself,  we  don't  need 
any  officers  then;   but  when  an  emergency 

•Extracts  from  an  artdresH  b.v  R.  C.  Richards. 
General  Claim  .\p>'nt  of  tlie  Chicago  &  North 
Western,  recently  delivered  to  the  agents  of  the 
company,  at  meetings  held  in  Chicago,  I'.oone, 
North  Kond  du  Lac,  Madison,  ICscanaba.  NVaseca. 
and  Unron.  For  the  benefit  of  atrents  who  were 
not  able  to  attend  the  meetings  the  address  was 
printed  In  pamphlet  form,  with  the  following  in- 
trodnctlon  by  General   Manager  W.  A.  Gardner: 

"Employees  who  were  able  to  participate  In  the 
meetings,  which  this  pamphlet  records,  will  secnre 
addlfionnl  pleiisnn  and  profit  in  an  opportunity 
for  review  Tl.r  l;irg<-  number  whose  duties  would 
not  admit  aU'ju't;iuci-  will  find  the  first  page  so 
interfstlng  as  ',  :  (iilre  no  other  Incentive  for 
completing    the    v.  l,'!!-.     .     .  Those  who  make 

rules  are  not  infaiii'ile.  and  those  who  should  ob- 
serve regulations  .••<  nf.t  always  Keenly  alive  to 
the  disastrous  e.<f .  '  ^  v.i,i'h  niay  result  from  a 
trifiipg  cause.  Th<-  -■.•  ■^t.  inost  impartial,  and 
always  reliable  tcTit.r  i  ,  i:  fieriinrc.  and,  whether 
we  t)e  machine-made  f.,  r,  the  1  nlversity  or  hand- 
made from  the  T'niverMil.  i  ■<  !  it|e  nortlon  of  our 
aoecess  as  Individuals  o:  -  .■^^.',:.- -ions  Is  to  be  at- 
trlb'T'r-d  to  our  faculty  tor  -to;  :-.:-  the  diffi'-iiltles 
...V         I---,,  jeopardized  otli  ■ 


arises  or  trouble  comes  up  then  is  when 
the  officer  wants  to  get  busy  and  earn  his 
salary,  and  then  is  when  you  want  to  call 
on  him.  And  by  doing  so  you  are  calling 
attention  to  yourself  and  it  may  aid  in 
bringing  about  your  promotion.  That  is 
what  we  are  all  working  for.  Rule  No,  3 
instructs  an  agent  to  give  courteously  all 
information  that  is  asked  of  him.  by  our  pat- 
rons so  far  as  it  does  not  interfere  with  the 
company's  business  or  interests.  We,  how- 
ever, are  not  to  open  our  books  for  informa- 
tion or  inspection  to  attorneys  or  any  one 
else. 

We  had  a  short  time  ago  a  3laim  for  $700 
on  a  car  of  corn  claimed  misdelivered. 
When  we  sent  out  for  information  regardin,^ 
that  car  we  found  that  the  attorney  for  the 
claimant  had  been  there  ahead  of  us  and 
had  been  through  the  books  and  got  all  of 
the  information  he  wanted.  Now,  that  is  the 
kind  of  information  we  don't  want  to  give: 
if  any  one  comes  along  and  insists  on  get- 
ting such  information  refer  him  to  your  Su- 
perintendent, or  to  me. 

We  don't  want  to  take  any  horses  in  less 
ihan  carload  lots  going  to  points  beyond 
otT  line  unless  there  is  somebody  in  charge 
of  the  horses.  We  are  perfectly  willing  to 
acoept  such  shipments  for  points  local  to 
the  North  Western  because  we  have  got  our 
sign  out  to  do  any  kind  of  business  that 
it  is  proper  for  a  railroad  to  do  and  we 
lan't  have  too  much  of  it — .iust  at  present 
we  have  too  little.  But  our  connections  will 
not  receive  horses  in  less  than  carload  lots 
unless  there  is  some  one  in  charge.  Nearly 
every  week  we  receive  at  Milwaukee,  Chi- 
cago and  other  terminals  such  shipments 
that  our  connections  will  not  accept  because 
there  is  no  one  in  charge.  We  have  to  pay 
for  feeding  the  horses  and  we  have  got  to 
take  care  of  them,  and  1  have  got  to  get 
the  other  line  to  take  the  shipment  or  make 
some  arrangement  with  the  shipper  and  we 
have  to  make  all  sorts  of  concessions. 

We  don't  want  to  accept  shipments  of  re- 
turned machinery  for  repairs  unless  you  re 
ceive  an  order  from  the  shipper  to  take  it 
back.  We  don't  want  to  take  shipments  of 
agricultural  implements,  patent  medicines 
or  things  of  that  kind  for  return  shipment 
without  such  an  order  because  the  chances 
are  that  when  it  gets  to  destination  there 
is  a  disspute  and  the  original  shipper  says: 
I  am  going  to  sue  the  fellow  up  there  for 
that  stuff  and  I  won't  take  it.  And  nine 
times  out  of  ten  we  won't  get  our  charges. 
We  are  under  no  legal  obligations  to  ad- 
vance charges  to  anybody.  We  don't  have 
to  loan  our  money  to  any  one.  While  it 
has  become  customary  to  make  proper  ad- 
vances on  shipments  from  connecting  lines, 
we  never  want  to  make  any  advances  on 
shipments  for  more  than  one-half  of  what 
that  shipment  would  sell  for  at  forced  sale. 
In  determining  the  value  of  any  article  you 
want  to  base  it  on  what  you  think  you  would 
pay  for  it  if  you  wanted  to  make  a  purchase 
of  that  article. 

Rule  No.  If)  says  that  freight  must  be 
properly  marked  with  name  of  consignee  and 
destination  before  being  received  for  ship- 
ment. If  it  is  so  marked  and  should  be  car- 
ried by  or  go  astray  it  can  be  promptly  for- 
warded to  proper  destination  under  rule  No. 
94,  if  not  marked  we  all  know  what  becomes 
of  it.  I  remember  a  claim  of  $800  or  $900 
on  a  shipment  going  from  Parker  to  Amboy, 
111.  There  were  27  boxes  shipped  and  when 
the  gentleman  came  to  ship  them  the  agent 
said  to  him:  "Why,  you  haven't  got  that 
stuff  marked."  The  man  goes  out  and  marks 
it.  the  agent  takes  his  word  for  it  and  bills 
it  all  right.  But  the  man  forgot  to  mark 
two  boxes  and  left  the  old  marks  on  them. 
The  shipment   came  down  on  our  road  and 


was  transferred  with  the  exception  of  two 
boxes  which  were  marked  Morris.  The  ship- 
ment checked  out  25  boxes  and  went  along 
with  the  way-bill  marked  "2  short."  When 
it  got  to  destination  it  was  two  boxes  short, 
of  course.  The  stuff  was  valuable  and  we 
had  a  claim  for  it.  The  agent  at  the  trans- 
fer point  forgot  to  make  an  over  report 
and  left  the  two  boxes  in  the  car  for  Mor- 
ris, 111.,  on  the  Rock  Island.  They  never 
reported  it  to  us.  They  are  poorer  than  we 
are  and  need  all  the  boxes  they  can  get  more 
than  we  do.  We  traced  those  things  up — I 
had  to  find  it  or  lose  my  .iob.  I  can't  af- 
ford to  lose  my  job  because  I  don't  know 
anything  else.  We  found  that  this  shipment 
had  been  transferred  and  followed  the  orig- 
inal car  which  had  gone  to  the  Rock  Island 
Road.  We  sent  down  to  where  the  car  went 
and  there  were  the  two  boxes  as  big  as 
life  with  the  old  marks  on  them  but  no  new 
ones.  Now  if  the  two  boxes  had  been 
marked  we  would  have  been  saved  all  this 
trouble  and  expense  as  they  would  have  been 
forwarded  to  proper  destination  by  the  Rock 
Island  in  accordance  with  the  general  un- 
derstanding among  railroads  even  if  our 
agent  at  transfer  point  had  made  a  mis- 
take in  the  transfer. 

Rule  No.  23  says  that  before  we  receive 
property  for  shipment  we  must  check  it. 
We  must  know  the  condition  of  that  prop- 
erty when  delivered  to  tis  for  transporta- 
tion. The  receipt  is  worth  exactly  what 
the  property  is  worth  as  long  as  the  North- 
western Railway  Company  is  good.  If  Mr.  ' 
Smith  gives  me  his  note  for  $150  it  is  good 
just  as  long  as  he  is  good  for  it.  Just  so 
with  the  receipt;  as  long  as  the  North-West- 
ern  Company  is  good  we  either  have  to  de- 
liver the  goods  or  pay  for  them.  Last  fall 
we  had  a  claim  of  $578,  the  value  of  98  bales 
of  twine  alleged  to  have  been  shipped  from 
Ute  to  Omaha:  when  the  car  reached  its  des- 
tination it  was  under  seal,  was  full,  but 
short  98  bales  from  the  billing.  Our  receipt 
was  out  for  the  twine  and  the  agent  issuing 
it  claimed  he  had  actually  checked  it  into 
the  car.  It  was  up  to  my  department  to  con- 
vince the  holder  of  the  receipt  that  it  was 
a  mistake.,  and  we  finally  did  it.  Perhaps 
you  think  it  was  an  easy  job.  A  little  while 
ago  we  had  a  claim  for  $1,600  shortage  on 
a  car  of  butter  and  eggs  going  from  some 
point  out  in  Iowa  to  New  York  City.  The 
agent,  of  course,  issued  a  clean  receipt  for 
it.  I  think  it  was  invoiced  at  $2,100  and 
when  it  got  there  there  was  only  $500  worth 
of  property  in  the  car.  The  man  who  got 
his  receipt  had  taken  it  to  the  bank,  draft 
had  been  drawn  on  it,  he  got  $2,100  and  Mr. 
North-Western  got  a  claim.  Don't  receipt 
for  a  car  load  of  freight  loaded  by  the  ship- 
per unless  you  put  on  the  receipt  "Shipper's 
Load  and  Count."  If  you  get  a  car  of  corn 
offered  you.  look  and  see  if  there  is  corn 
in  the  car.  We  had  a  claim  the  other  day 
on  a  car  of  corn  from  Missouri  Valley  going 
up  to  Manitowoc  and  when  it  got  to  Mani- 
towoc there  wasn't  a  pound  in  it.  Now,  no- 
body had  taken  that  corn  out.  It  was  sim- 
ply an  error  of  the  man  that  was  supposed 
to  have  her  loaded  out,  yet  the  North-Wesr- 
ern  Company's  clear  receipt  is  out  for  that 
property,  and  what  are  we  going  to  do  about 
it?  What  would  1  do  if  you  made  a  note  for 
$700  and  gave  it  to  Mr.  Lawson  and  he  gave 
it  to  me  or  sold  it  to  me  for  $350?  When 
that  note  became  due  you  would  have  to  pay 
me  $700.  You  might  say  that  I  only  paid 
Mr.  Lawson  $350.  That  wouldn't  make  any 
difference.  Here  is  your  signature  for  $700 
and  you  would  have  to  pay  the  note  if  you 
were  good.  If  we  issue  a  receipt  and  it  gets 
into  the  hands  of  an  innocent  holder  we 
have  got  to  pay'  for  the  stuff  it  calls  for 
or    deliver    it.      That    is    one    of   the    things 
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which  is  happening  all  the  time,  and  that 
is  one  of  the  reasons  the  damage  account 
has  increased  400  per  cent,  and  the  short- 
age 700  per  cent. 

We  have  a  legal  right  in  every  instance 
to  make  a  man  who  comes  to  us  for  freight 
give  up  the  bill  of  lading.  That  is  a  legal 
right  we  have.  Now,  we  don't  want  to  do 
that  with  every  man.  We  have  a  lot  of 
people  in  this  town  receiving  shipments 
every  day  and  we  ought  to  deliver  their 
freight  to  them  without  the  bill  of  lading 
unless  shipped  to  order  or  notify.  But  if 
you  have  any  doubt  about  the  consignee  or 
he  is  a  stranger  to  you  you  say  to  him:  The 
company  requires  me  to  take  up  the  bill  of 
lading,  you  are  a  stranger  to  me,  and  under 
the  rules  and  regulations  of  the  company 
I  cannot  make  delivery  without  your  sur- 
rendering the  bill  of  lading.  Tell  hini' 
There  is  a  son-of-a-gun  down  in  Chicago  who 
will  raise  Cain  with  me  if  I  deliver  those 
goods  without  surrender  of  the  bill  of  lad- 
ing. Put  the  blame  on  me  or  Mr.  Lawson 
if  you  don't  feel  like  taking  it  yourself. 
You  are  not  to  blame  for  the  rules  the  com- 
pany makes.  But  don't  deliver  it.  When 
in  doubt  take  the  safe  course.  If  you  do 
that  you  will  be  all  right  and  so  will  the 
company. 

We  had  a  claim  of  $100  a  few  days  ago 
on  a  shipment  of  potatoes  for  Mounds. 
111.  Now  there  were  two  Mounds  in  Illi- 
nois, one  on  the  Illinois  Central  and  one 
on  the  Wabash.  We  were  instructed  to  send 
it  via  the  Illinois  Central.  The  agent  in 
billing  the  shipment  billed  it  via  the  Wab- 
-ash.  We  delivered  it  to  the  Wabash.  It 
cost  us  something  like  $100  to  get  the  ship- 
ment back  to  the  right  place.  They  were  as 
far  apart  as  two  places  could  be  in  Illinois; 
all  of  which  might  have  been  saved  if  when 
that  way-bill  was  made  it  had  been  com- 
pared with  the  shipping  directions.  It  would 
not  have  taken  one-tenth  as  long  to  do 
that  as  to  write  letters  and  explain  why  the 
mistake  was  made. 

We  have  any  number  of  claims  presented 
for  damage  to  machinery  and  to  threshing 
machines,  especially  threshers.  It  seems  to 
mc  some  switchmen  take  a  special  delight 
in  making  a  fly  with  a  car  of  threshing 
machinery  to  see  how  hard  they  can  let  it 
bump  up  against  the  other  cars  or  bumping 
post.  Before  you  receipt  for  machinery  on 
open  cars  look  it  over  and  see  if  it  is  all 
right.  We  are  getting  claims  all  the  time 
for  tools  and  tool  boxes  missing.  They  pass 
through  the  country  and  every  man  that  has 
a  threshing  machine  wants  the  tools  and 
helps  himself.  When  they  ship  tools  and 
boxes  on  an  open  car,  look  and  see  if  they 
are  there  and  receipt  for  the  freight  as  yon 
And  it.  It  isn't  at  all  unusual  to  get  a  con- 
signment of  a  dynamo  costing  all  the  way 
from  $2,500  to  $10,000.  If  any  of  you  gen- 
tlemen were  in  business  and  you  were  get- 
ting a  $10,000  dyilamo,  you  bet  your  life 
before  you  took  it  from  the  North-Westerns 
platform  you  would  know  whether  it  was 
in  good  or  bad  order.  If  it  was  in  bad  order 
you  would  call  the  attention  of  the  agent 
to  it  and  receipt  for  it  in  that  way.  and 
that  is  the  way  we  want  you  to  handle  the 
business  of  the  company.  Do  it  as  you 
would  do  your  own  business. 

Some  of  the  eggs  unloaded  at  Chicago  look 
as  if  they  had  been  shot  out  of  a  cannon. 
The  cases  look  as  if  you  men  loaded  this 
stuff  and  bumped  it  up  against  every  other 
case  in  the  car,  and  then  some  switchman 
had  taken  the  car  up  to  the  roundhouse  and 
tried  to  knock  a  hole  through  the  wall.  All 
eggs  are  broken  right  in  the  end  of  the 
case.  A  good  many  cases  are  not  fit  to  carry 
eggs.  Now.  you  ought  not  to  accept  them 
in    packages    unfit    to    carry    them.     Every 


three  months  or  so  I  have  reprinted  rules  16 
and  17  telling  you  not  to  receive  shipments 
unless  properly  crated.  I  had  them  reis- 
sued a  week  or  so  ago  and  had  part  of  it 
printed  in  red  ink,  thought  if  you  saw  the 
red  ink  you  would  think  it  was  a  danger 
signal,  but  don't  know  if  any  of  you  have 
seen  it.  I  think  we  had  199  claims  for  eggs 
damaged  in  transit  for  the  month  of  June. 
That  is  too  many.  If  they  are  packed  in 
proper  cases  and  we  load  them  right  and 
cars  are  handled  with  ordinary  care  they 
will  reach  destination  all  right.  If  they  are 
not  packed  in  proper  cases  refuse  to  re- 
ceive them.  If  they  were  properly  loaded 
and  carefully  broken  down  so  that  they  will 
not  slide  all  over  in  the  car  we  wouldn't 
have  all  those  claims. 

A  little  while  ago  we  had  a  claim  for 
$1,195  on  a  type  setting  machine.  Now 
those  things  are  about  as  delicate  machinery 
as  can  be  made,  and  they  are  expensive. 
They  don't  weigh  much.  I  guess  we  got 
about  $4  for  taking  it  from  Marinette  to 
Manitowoc.  When  it  got  there  it  looked  as 
if  it  had  gone  through  a  threshing  machine, 
and.  of  course,  we  had  to  pay  for  it.  In 
the  first  place  it  wasn't  properly  crated  fo.' 
transportation  and  then  it  wasn't  properly 
loaded — it  wasn't  secured  in  the  car.  We 
could  better  have  afforded  to  have  paid  some- 
thing to  have  it  properly  crated  than  to 
have  taken  chances  of  paying  $1,195,  and  if 
any  of  you  gentlemen  incur  any  expense  of 
this  nature  put  it  on  the  way-bill  as  ad- 
vances, that  is  where  it  belongs,  and  if  the 
consignee  refuses  to  pay  and  your  Superin- 
tendent won't  refund  it  to  you,  call  on  me. 
I  will  pay  it  every  time  and  be  much  obliged 
to  you  in  the  bargain.  We  can't  afford  to 
take  any  chances  with  that  kind  of  stuff. 
Nobody  could  stand  the  loss  but  a  railroad 
company.  And  the  more  money  that  is  saved 
in  cutting  down  this  expense  the  more  there 
will  be  left  in  the  treasury  of  the  company 
for  improving  facilities,  dividends  and 
higher  wages,  and  the  next  time  your  com- 
mittee goes  down  to  Chicago  and  wants  your 
hours  shortened  and  your  pay  raised,  tell 
the  General  Manager  you  have  reduced  the 
damage  account  $100,000  by  exercising  more 
care  and  following  instructions.  That  will 
be  a  point  to  use  with  him.  And  it  will 
be  a  good  point  and  he  will  give  it  consid- 
eration. If  any  other  item  of  the  operat- 
ing expense  had  increased  700  per  cent,  or 
400  per  cent,  in  seven  years  as  the  freight 
losses  and  damages  liave  there  would  be  a 
receiver  in  Chicago  instead  of  a  president 
and  our  wages  instead  of  being  increased  as 
they  have  been   would  have  been  cut  down. 

I  had  a  claim  presented  last  week  on  a 
shipment  going  to  Chicago.  I  think  it  was 
$241  damage  to  butter  loaded  into  a  ili'ty 
refrigerator.  The  conductor  swore  up  and 
down  that  it  was  clean,  but  the  agent  oays 
it  was  dirty.  He  forgot  to  clean  it.  He 
told  the  truth.  At  least  the  presumption  is 
that  he  told  the  truth.  If  the  agent  or  the 
conductor  had  taken  the  trouble  to  clean 
the  car  before  they  loaded  the  property  into 
it,  it  would  take  them  actually  less  time  to 
do  it  than  to  write  letters  explaining  why 
it  was  not  done.  If  it  had  been  their  stuff 
they  would  have  cleaned  the  car  before  they 
loaded  it.  Why  shouldn't  they  do  it  for  the 
company  that  pays  them? 

Don't  load  flour,  sugar  and  stuff  like  that 
which  will  be  damaged  by  water  into  a  re- 
frigerator car.  We  had  a  claim  a  short  time 
ago  on  a  shipment  of  silk  which  was  carried 
in  a  refrigerator  car  with  the  ice-boxes  leak- 
ing, waste  pipes  blocked  up  with  dirt.  The 
silks,  of  course,  weren't  damaged,  oh  no. 
They  were  simply  drowned.  There  was 
about  two  inches  of  water  on  the  car  floor 
and    when    the    doors   opened   out   came   the 


water,  and  in  came  the  claim.  This  time  it 
cost  the  company  over  $100.  If  the  car  had 
been  examined  before  it  was  loaded  the  dam- 
age Would  not  have  occurred. 

(To  he  Continued.) 


The  Theory  of  Accident  Statistics.* 

The  hackneyed  subject  of  railroad  acci- 
dents has  received  increased  attention  of 
late,  but  the  various  discussions  do  not 
throw  much  light  on  the  questions  dealt 
with.  Everybody  seems  to  feel  as  helpless 
as  ever  in  the  presence  of  the  Juggernaut 
which  kills  over  a  thousand  passengers  and 
railroad  employees  every  year,  to  say  noth- 
ing of  the  other  thousands  killed  at  high- 
way crossings  and  by  falling  off  cars,  and  in 
those  other  classes  of  accidents  which  are 
not  always  chargeable  to  train  movements. 
What  is  the  matter?  The  first  point  in  the 
study  of  statistics  is  to  find  out  exactly  what 
the  figures  mean.  Numerous  writers  con- 
fuse the  totals  in  the  train-accident  class 
with  the  total  of  all  accidents,  thus  leading 
to  absurd  conclusions. 

Not  long  since  comment  was  made  on  the 
remarkably  small  percentage  of  deaths  and 
injuries  occurring  among  passengers  riding 
in  sleeping  cars,  in  the  State  of  New  York, 
during  a  given  period;  but  the  most  import- 
ant element  in  the  explanation  of  this  high 
immunity — the  fact  that  sleeping  cars  are 
always,  when  possible,  run  at  the  rear  end 
of  the  train — was  not  mentioned.  A  col- 
lision which  caused  the  death  recently  of 
six  passengers  on  an  electric  railroad  in 
Ohio  illustrates  the  other  aspe:t  of  this  fea- 
ture of  the  safety  of  passengers;  the  six 
victims  in  this  case  were  in  the  forward  end 
of  the  only  car  in  the  "train,"  and  of  course 
bore  the  brunt  of  the  collision.  These  hap- 
less victims  were,  in  fact  in  a  more  dan- 
gerous position  than  that  of  the  average 
engineer  on  a  steam  railroad  train,  for  the 
engineer  is  on  the  alert  and  he  knows  the 
road  and  all  its  peculiarities. 

Accident  records  for  brief  periods  are  of 
but  little  value.  Those  accidents  which 
cause  numerous  deaths  of  passengers,  swell- 
ing the  records  and  drawing  attention,  occur 
with  comparative  infrequency,  thus  making 
it  necessary  to  examine  the  statistics  for  a 
long  period  of  time  if  it  be  desired  to  draw 
lessons  therefrom.  Comparisons  of  the  rec- 
ords of  one  part  of  a  country  with  another, 
or  of  this  country  with  European  countries, 
must  be  used  with  great  caution,  because  of 
the  differing  circumstances. 

A  trans-continental  railroad  2,000  miles 
long  may  carry  no  more  passengers  than  a 
road  in  the  thickly  settled  Eastern  States 
less  than  100  miles  long.  The  average  per 
mile  of  railroad  has  no  meaning  in  a  com- 
parison between  two  such  lines  and  is  of 
no  value  unless  the  number  of  passengers 
and  the  number  of  trains  is  taken  into  ac- 
count. Even  then  the  figures  must  be  used 
with  caution,  because  the  number  of  freight 
trains,  the  presence  of  which  adds  to  the 
risk  of  accident  to  passenger  trains,  needp 
to  be  known.  The  number  of  passengers  car- 
ried by  any  particular  road,  as  shown  in  its 
annual  report,  is  a  very  inaccurate  basis  for 
any  comparison  until  it  is  known  whether 
these  passengers  traveled  ten  miles  or  1,000 
miles  each.  Comparing  one  country  with. 
another  is  even  less  satisfactory  than  com- 
paring different  parts  of  the  same  country, 
or  one  railroad  with  another;  for  complete- 
statistics,  tabulated  on  the  same  basis,  are 
not  available  for  any  two  countries.  Men 
working  in  shops  are  in  some  cases  classed 
as  railroad  employees  and  in  others  are  left 

♦F.xtrncfK  from  an  article  in  iho  rn><f''-  ■''  unil 
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out  of  the  account.  If  all  these  difficulties 
were  removed,  we  still  have  the  greatest 
weakness  of  all — the  faci  that  our  statistics 
throw  no  useful  light  ou  the  real  causes  of 
the  deaths  and  injiuits.  The  true  theory 
of  accident  records  makes  of  them  a  guide 
for'  marking  progress  forward  or  backward, 
in  the  same  territory  or  on  the  same  road, 
and  very  little  more. 

But  if  the  theory  of  statistics  is  to  be  thus 
narrowed  down  to  a  point  where  it  affords 
no  aid  in  making  life  and  limb  safer,  what 
is  to  be  done?  The  most  rational  reply  to 
this  query  is  to  be  found  in  the  way  that 
the  theory  of  accident  statistics  is  extended 
by  the  Government  statistician  to  include 
detail  co».ses.  He  does  not  confine  the  quar- 
terly bulletins  to  dry  comparisons  of  one 
quarter  with  another,  but  gives  also  a  list 
of  causes  of  the  worst  collisions  and  derail- 
ments. In  bulletin  No.  8,  which  contains 
the  statistics  for  the  year  ending  June  30, 
1903.  the  last  quarter  of  that  year  is  dealt 
with  in  considerable  detail,  and  there  is  a 
table  giving  notes  of  the  causes  of  43  of 
the  most  disastrous  collisions  and  derail- 
ments.    Let  us  glance  at  these  notes.     .     .     . 

These  are  statistics  which  have  a  vital 
meaning.  Failing  to  extract  lessons  from 
averages  or  totals  or  comparisons  of  years 
or  of  countries,  the  next  thing  is  to  study 


system    would    seem    to    need    investigation. 
And  so  on  through  the  list. 

Railroad  accident  statistics  which  really 
show  causes  are  a  public  benefit,  for  they 
keep  the  salient  facts  before  the  people,  and 
they  afford  a  basis  for  whatever  action  may 
become  necessary  to  regulate  unenterprising 
railroads  so  as  to  bring  them  into  line  with 
the  larger  companies  in  the  matter  of  safety 
regulations  and  appliances;  but  it  is  worse 
than  useless  to  try  to  deceive  ourselves  by 
reading  into  the  statistics  what  is  not  there. 


Concrete     Block     Freight     House     for     the 
Chicago   Great    Western. 


A  freight  house  built  of  concrete  blocks 
has  lately  been  completed  by  the  Chicago 
Great  Western  at  Bast  Waterloo,  Iowa. 
The  building  is  32  ft.  x  155  ft.  and  has  two 
stories  and  a  basement.  East  Waterloo  is 
a  city  of  about  17,000  inhabitants  and  the 
average  monthly  freight  business  is  $25,- 
000.  The  former  facilities  consisted  of  a 
one-story  frame  building,  30  ft.  x  130  ft., 
which  was  moved  to  a  site  adjoining  the 
new  house  and  is  used  in  conjunction  with 
it. 

The  foundations  of  the  new  building  are 
stone,  the  walls  being  24  in.  thick  and  rest- 


weather,  the  sand   and  water  being  heated. 

The  roof  is  three-ply  asphalt,  over  1-iu. 
boards.  The  floors  are  carried  by  timber 
gii-ders  composed  of  two  8-in.  x  16-in.  pieces 
resting  on  posts  at  the  center  of  the  build- 
ing, which  are  14  in.  x  14  in.  for  the  first 
floor,  and  12  in.  x  12  in.  for  the  second.  The 
joists  are  3-in.  x  12-in.  and  the  maple  floor- 
ing is  2  in.  thick.  The  floors  are  given  a 
2-in.  grade  from  the  midaie  toward  each 
side  and  are  made  tight,  with  gutters  along 
the  walls  to  permit  flooding  without  wet- 
ting the  floor  below.  The  head-room  in  the 
basement  is  9  ft.  3  in.  and  tne  floor  is  1  in. 
of  cement  on  5  in.  of  concrete  above  a  6-in. 
sand  filling.  There  are  three  chutes  for  un- 
loading freight  into  the  basement,  and  there 
is  also  a  cooling  room  at  one  end  which  is 
large  enough  for  three  carloads  of  fruit. 

On  the  track  side  of  the  building  there 
is  an  uncovered  platform  6  ft.  wide.  There 
are  six  8-ft.  doors  on  this  aide  and  four 
on  the  team  side,  rolling  steel  doors  being 
used  for  all  ten  openings.  The  offices  are 
at  one  end  of  the  first  floor,  and  space  has 
also  been  provided  near  the  center  of  ihe 
building  for  an  elevator  to  run  from  the 
basement  to  the  second  floor.  The  house 
is  lighted  by  electricity,  auc  there  is  also 
provision  for  lighting  cars  curing  loading 
and   unloading. 


West     Elevation. 

Elevation  of  Concrete-Block  Freight  House  for  the  Chicago  Great  Western  at  East  Waterloo,  Iowa. 


the  causes  of  individual  accidents;  and  here 
we  find  the  facts  which  enable  us  to  do  so. 
Where  men  make  a  mistake  in  calculating 
time  by  their  watches  and  time-tables,  kill- 
ing a  dozen  of  their  fellow-employees,  the 
public  very  naturally  inquires  why  the  block 
system,  as  used  on  many  ro-   's  and  which 


ing  on  footings  3  ft.  deep  and  5  ft.  wide 
at  the  bottom  course.  Walls  and  footings 
are  rubble  stone  laid  in  concrete  mortar. 
The  walls  of  the  first  story  are  16  in.  thick 
and  for  the  second  story  are  12  in.  thick, 
the  size  of  the  blocks  for  the  two  stories 
being  9  in.   x  16  in.  x  30  in.  and  9  in.  x  12 


The  concrete  blocks  for  tne  building  were 
supplied  by  the  Concrete  Stone  Company,  of 
Waterloo,  and  were  made  in  Palmer  ma- 
chines. The  cost  for  a  building  of  this  kind 
ranges  from  28  to  32  cents  a  sQuare  foot 
laid  in  the  wall.  We  are  indebted  to  Mr.  A. 
Munster,  Acting  Chief  Engineer  of  the  Chi- 
cago Great  Western,  for  data. 


Foreign   Railroad  Notes. 


The  members  of  the  Strike  Committee 
which  conducted  the  strike  of  Hungarian 
State  Raifroad  employees  were  tried  by  a 
criminal  court  and  all  acquitted.  The  judges 
introduced  their  finding  with  a  speech,  in 
which  they  substantially  condemned  the 
strike,  but  they  found  that  the  abandon- 
tnent  of  their  work  by  the  men  was  not  in 
law  a  crime;  and,  further,  they  found  that 
these  employees  are  not  State  oflicers,  hav- 
ing no  other  privileges  than  those  of  em- 
ployees of  private  railroads. 


Cross  Section.  i^SO-^ 

End  Elevation  and  Cross-Section  of   Freight   House. 


makes  such  time-piec6  calculations  unneces 
sary,  is  not  more  generally  employed  than  it 
is.  If  a  locomotive  engineer  or  a  flagman 
who  commits  a  costly  and  fatal  blunder  has 
been  on  duty  20  hour.s,  the  question  arises, 
what  kind  of  a  superintendent  was  it  that 
permitted  this  exces.s!ve  work?  If  a  collision 
is  due  to  the  fact  that  only  one  man  on  a 
train  was  familiar  with  the  stations,  sig- 
nals,  time-table,  etc.,   ^ome  grave  defect  in 


in.  x  30  in.  respectively.  Mixtures  of  four 
and  five  parts  of  coarse  sand  to  one  part  of 
cement  were  used  for  the  blocks  for  the 
walls,  while  for  the  trimmings  such  as  the 
water-table,  window  sills,  arch  blocks,  etc., 
a  two-to-onn  mixture,  with  a  finer  grade  of 
sand  was  used.  The  blocks  were  laid  in 
a  two-to-one  Portland  cement  mortar  with 
>4-ln.  horizontal  and  vertical  joints.  They 
were  all  laid  in  the  winter,  during  freezing 


A  German  commenting  on  the  frequency 
of  railroad  accidents  in  Russia,  where  the 
low  rate  of  speed  and  the  relative  infre- 
quency  of  junctions,  etc.,'  would  seem  to 
favoi'  safety,  says:  "Without  doubt  the  un- 
trustworthiness  of  the  lower  grades  of  em- 
ployees has  much  to  do  with  it.  This  is  the 
worst  feature  of  Russian  railroad  manage- 
ment, because  the  untrustworthiness  is  due 
in  part  to  the  very  character  of  the  people; 
in  part  to  defective  instruction.  The  peo- 
ple have  not  been  accustomed  to  observe 
and  fulfil  exactly  relatively  trifling  tasks; 
perhaps  they  cannot  be  trained  to  do  so,  be- 
cause it  is  not  in  their  nature." 
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UNIONS  VS.   INDIVIDUAL   PROGRESS. 


Not  long  ago,  the  general  superintendent 
of  one  of  the  most  important  roads  in  the 
Southwest,  a  man  who  had  himself  risen 
from  the  rank  of  brakeman,  made  the  re- 
mark that,  in  his  opinion,  the  men  who 
were  to-day  filling  subordinate  positions  on 
the  railroads  were  not  of  the  same  caliber 
as  the  men  who  entered  railroad  service 
twenty  years  ago.  He  was  prompted  in 
speaking  by  a  number  of  cases  of  careless- 
ness and  stupidity  on  the  part  of  his  men 
which  had  come  under  his  observation  while 
on  a  trip  of  inspection.  He  had  seen  shift- 
less work  in  switching  cars  in  the  yard,  lax 
observance  of  rules  by  trainmen,  useless 
delays  to  trains,  and  helplessness  and  lack 
of  initiative  in  times  of  emergency;  but  his 
statement  expressed  a  spirit  of  resignatioTi 
rather  than  of  indignation.  The  cases  were 
not  flagrant  ones  that  called  for  dismissal 
from  service,  but  they  evideneed  a  far  more 
troublesome  symptom — an  almost  total  lack 
of  esprit  de  corjis,  which  could  not  be  arti- 
ficially created  by  discipline.  They  were  evi- 
dences of  a  disorder  too  deep  seated  to  be 
cured  by  local  treatment. 

It  has  long  been  recognized  that  the  per- 
sonal relations  of  the  employed  to  the  em- 
ployer decrease  about  in  proportion  to  the 
growth  of  an  industry.  The  apprentice  of 
olden  times  had  every  incentive  to  perform 
his  work  not  only  in  a  manner  which  would 
satisfy  the  letter  of  the  requirements  placed 
upon  him,  but  in  a  manner  which  would 
gradually  increase  his  own  education,  skill, 
and  capacity  to  become  master.  But  with  the 
growth  of  enterprises  so  great  that  tne  posi- 
tion of  master  seems  wholly  unattainable  to 
the  worker  in  the  ranks,  while  specializa- 
tion and  division  of  responsibilities  first 
places  lieutenarts  under  the  captain;  then 
sergeants  under  ea:h  lieutenant,  and  then 
corporals  under  each  sergeant,  the  personal 
incentive,  springing  from  contact  with  the 
head  and  brains  of  the  business  itself,  is 
entirely  gone. 

When  the  specialization  of  modern  indus- 
tries had  progressed  beyond  the  point  where 
the  apprentice  could  follow  his  master  ar 
leader,  there  was  great  need  for  some  other 
leadership  to  fill  the  vacant  place,  and  here 
it  was  that  the  labor  union  came  in.  An 
organized  body  of  men  with  high  ideals  could 
do  much  in  any  craft.  As  has  been  pointed 
out  in  the  Railroad  Oazette.  and  by  economic 
writers  everywhere,  a  chance  was  afforded 
to  provide  for  the  careful  training  of  ap- 
prentices, the  promotion  of  proficient  work- 
manship, and  the  elevation  of  the  intellec- 
tual and  moral  plane  of  the  working  men. 
But,  unfortunately,  it  is  only  in  the  most 
exceptional  cases  that  the  labor  union  move- 
ment has  worked  out  in  that  way.  ■  The 
grave  charge  which  lies  against  nearly  every 
labor  leader  of  the  present  day  is  that  he 
is  using  his  organization  as  a  tool  with 
which  to  drive  bargains,  and  that  to  secure 
the  unity  necessary  to  accomplish  this,  he 
is  sternly  repressing,  instead  of  developing, 
individualism.  The  trade  union  bargain  is 
always  measured   in   terms  of  quantity,   not 


of  quality,  and  it  will  not  do  for  the  skilled 
workman  to  so  develop  his  craft  that  it  can- 
not be  measured  by  the  unit  with  which 
the  union  is  bargaining.  Further,  in  order 
that  lime  and  output  may  be  made  synony- 
mous union  terms  foi-  purposes  of  barter,  the 
individual  workman  must  be  prevented  from 
mixing  his  units  of  service.  Twenty  years 
ago  an  engineer  was  his  own  hostler  and 
mechanic;  all  of  his  spare  time  was  spent 
at  the  roundhouse  cleaning  and  polishing, 
tinkering  with  the  valve  gear,  .tightening 
the  bearings  and  oiling  up  his  engine  as  a 
trainer  would  groom  a  race  horse.  To-day 
he  takes  an  engine  out  and  brings  it  back, 
leaving  to  some  other  man  or  men,  the  clean- 
ing and  the  repairing.  He  is  not  paid  to  do 
that. 

It  may  indeed  be  questioned  whether  the 
specialists  at  the  head  of  departments  have 
not  strengthened  the  trade  union  teaching 
to  perform  only  the  letter  of  the  require- 
ment, in  their  effort  to  work  economies 
through  subdivision  of  labor.  It  is  quite 
obvious  that  labor  must  be  subdivided  in  a 
complex  organization,  but  it  is  possible  to 
make  some  economies  very  expensive,  if  they 
are  effected  at  the  price  of  the  intelligence 
of  the  men  employed.  The  present  trade 
union  tendency  to  jealously  limit  activity 
and  restrict  output  works  in  only  too  well 
with  the  evil  features  of  specialization 
which  are  the  penalty  corporations  must  pay 
for  being  big.  A  writer  quoted  in  another 
column  complains  that  the  railroad  private 
no  longer  carries  a  iVIarshars  baton  in  his 
knapsack,  for  the  unions  have  substituted 
seniority  for  merit  as  a  basis  of  promotion, 
and  throw  all  their  influence  and  power 
against  individual  progress. 

The  remarks  of  the  anonymous  railroad 
official  referred  to  above,  were  shown  to  a 
passenger  conductor,  an  intelligent  and 
thoughtful  man,  who  made  the  comment  that 
in  these  days  neither  conductors  nor  engine- 
men  have  a  chance  for  promotion  in  rail- 
road service;  that  trainmasters  are  usually 
made  out  of  train  despatchers,  and  master 
mechanics,  roadmasters  and  superintendents. 
are  now  usually  made  out  of  the  graduates 
of  technical  schools.  He  himself  had  spoken 
to  the  superintendent  but  twice  in  fifteen 
years'  service,  and  he  thought  that  the 
changed  order  of  promotion  and  the  lack  of 
contact  between  officers  and  men  were  the 
causes  responsible  for  the  deterioration  in 
energy  and  effort. 

But  there  is  no  use  wasting  tears  over  this 
inevitable  effect  of  the  specialization  of 
work  and  the  subdivision  of  authority  made 
necessary  by  the  great  and  complex  railroad 
and  industrial  organizations  of  the  present 
day.  The  matter  which  needs  adjustment, 
and  the  evil  for  which  there  is  a  remedy,  is 
the  wrong  and  shortsighted  viewpoint  of 
unions  which  emphasize  and  exaggerate  this 
situation,  and  do  all  in  their  power  to  hinder 
the  working  out  of  the  principle  that  the 
fittest  may  not  merely  survive,  but  may  win 
rewards  proportionate  to  the  field  of  the  in- 
dustry in  which  they  are  engaged.  When 
the  efforts  of  the  labor  leader  are  confined 
to  restriction  of  output,  and  when  each  min- 
utely subdivided  craft  jealously  guards  its 
own  boundaries  against  encroachment,  the 
individual  worker  in  the  big  corporation  suf- 
fers all  the  disadvantages  of  its  bigness, 
without  being  permitted  to  aspire  to  its  cor- 
respondingly large  rewai-ds.     How  can  it  be 


otherwise  than  that  the  "tone  of  t?ie  men" 
should  deteriorate,  when  their  own  leaders 
make  them  keep  their  eyes  on  the  ground? 


ESTIMATING  THE  VALUE  OF   RAILROAD 
PROPERTY. 


In  the  annual  report  which  it  submitted 
to    Congress    last    December   the    Interstate 
Commerce  Commission  recommended  an  ap- 
propriation of  several  hundred  thousand  dol- 
lars to  be  expended  in  securing  reliable  data 
concerning  the  value  of  the   railroad   prop- 
erty of  the  United   States.     The  objects  of 
such  an  inquiry,  as  stated  by  the  Commis- 
sion, are  two-fold.  The  results,  in  its  opinion, 
would    contribute    to    the    solution    of    rate 
problems   by  throwing  light  upon  the  ques- 
tion  as   to   what  aggregate   revenue   a   par- 
ticular line  might  properly  derive  from  its 
traffic,  and   (second)   it  would  afford  a  basis 
for  taxation.     To  an  outsider  it  might  seem 
somewhat    strange    that    the    Commission, 
which  has  no  functions  in  connection  with 
the  taxation  of  railroad  property,  saw  fit  to 
devote  the  larger  portion  of  the  space  which 
it  accorded  to  this  subject  to  the  argument 
which  it  derived  from  the  alleged  value  of 
such  an  inquiry  in  connection  with  problems 
of  State  and  local  taxation.     Great  industry 
was  shown   in   the   compilation   of  facts   in 
support    of    this    contention,    and    elaborate 
tables    were    introduced,    with    the    evident 
purpose  of  exhibiting  in  the  sharpest  possi- 
ble contrast  the  differences  in  the  practices 
of  the  states  in  regard  to  railroad  taxation. 
Besides  the  pages  of  matter  supporting  this 
branch  of  the  argument,  the  two  brief  para- 
graphs urging  the  utility  of  "an  authorita- 
tive  determination   of   railroad   values"   for 
the  purpose  of  regulating  rates  seem  insig- 
nificant, indeed.     The  discrepancy  even  sug- 
gests that  the  Commission,  having  had  some 
experience  in  the  field  of  rate  regulation,  is 
doubtful    of   the    strength    of   its    argument 
upon  this  score;   while,  having  no  practical 
familiarity  with  taxation   methods  or  prob- 
lems, it  was  readily  beguiled  by  the  super- 
ficial plausibility  of  the  latter  branch  of  the 
argument.     Whatever  may  be  the  true  con- 
clusion in  this  particular,  it  should  be  borne 
in  mind  that  there  is  a  radical  dissimilarity 
between  the  conditions  of  the  two  problems. 
However  defective  such  a  conclusion  may  be 
from  the  point  of  view  of  sound  economics, 
the  right  of  state  and  local  governments  to 
tax  railroads  and  similar  enterprises  as  "go- 
ing concerns"  has  the  sanction  of  the  highest 
judicial   authority.     In   other  words,   it  has 
become  an  established  principle  of  law  that 
the  taxing  authority  may  add   to  the  real 
value  of  the  property  owned  an  assumed  spe- 
cial   value    which    it    regards    as    accruing 
to    a    particular    aggregation    of    property 
through   its  combined   utilization   in   a  par- 
ticular    business.       (For     the     attitude     of 
Massachusetts    on    this    question,    see    "The 
Franchise  in  Capitalization,"  printed  in  the  - 
Railroad  Gazette  last  week. )     Thus  the  horses 
and  wagons  of  an  express  company  may  be 
assumed,  for  taxing  purposes,  to  have  value 
beyond    other    horses    and    wagons    because 
they  are  utilized  as  a  part  of  an  extensive 
and  systematized  express  business.    Now,  it 
is    obvious   that   no   rate   making  authority 
has  any  business  with  this   intangible  and 
illusive  kind  of  value.     The  Interstate  Com- 
merce Commission  would  not  for  a  moment 
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recognize  ib  in  fixing  the  rate  for  any  serv- 
ice, should  that  body  ever  be  endowed  with 
rate-making  authority,  and  if  it  made  such  a 
mistalie  its  action  would  never  receive  the 
approval  of  the  courts.  These  considerations 
have  become  important  because,  although 
Congress  did  not  see  fit  to  give  effective  ap- 
proval to  the  Commission's  recommendation 
by  providing  an  appropriation  for  the  pur- 
pose urged,  the  latter  body  has,  through  an 
extraordinary  chance,  obtained  an  oppor- 
tunity to  prosecute  the  desired  inquiry  and  to 
have  its  cost  met  out  of  the  appropriation 
for  another  branch  of  the  Federal  Govern- 
ment. An  estimate  of  the  material  wealth 
of  the  country  has  been  a  recognized  feature 
of  the  work  of  the  Federal  Census  Burea'i 
for  several  decades.  Naturally  railroad 
property  constitutes  an  important  item  in 
this  aggregate,  and  its  value  must  carefully 
be  estimated.  The  present  Census  Bureau  is 
now  working  on  its  estimates  of  the  wealth 
of  the  nation,  and  having  found  no  more 
satisfactory  method  of  obtaining  railroad 
values,  has  appealed  to  the  Commission  for 
aid.  The  latter  will  prosecute  the  inquiry, 
under  the  direction  of  Professor  H.  C. 
Adams,  of  the  University  of  Michigan,  who 
is  its  chief  statistician,  and  the  Census  Bu- 
reau will  foot  the  bills.  Just  how  this  ar- 
rangement will  affect  the  result  is  not  yet 
evident,  but  it  is  hardly  likely  that  Professor 
Adams  will  subordinate  his  well-known  de- 
sire to  find  a  means  of  generally  augment- 
ing railroad  taxation  to  the  remote  possibil- 
ity of  utilizing  a  low  valuation  so  as  to  sup- 
port the  desire  of  some  members  of  the  Com- 
mission to  obtain  legislation  under  which 
great  reductions  in  railroad  rates  can  be  com- 
pelled. The  method  to  be  used  is  to  be 
based,  it  is  understood,  upon  that  devised  by 
Professor  Adams  under  instructions  from 
the  late  Governor  Pingree,  of  Michigan,  when 
the  latter  devoted  his  attention  to  shifting 
the  taxes  of  the  state  so  that  they  should  fall 
principally  upon  the  corporations.  This 
method  provides,  by  an  elaborate  and  com- 
plicated process,  for  giving  an  assumed  value 
to  railroad  franchises,  and  thus  adding  to 
real  and  tangible  values  an  intangible  ele- 
ment. In  the  present  instance  the  process 
will  apparently  be  further  complicated  by 
occasional  resort  to  "stock  and  bond"  and 
"capitalization  of  earnings"  methods  of  valu- 
ation, both  of  which  have  been  oflBcially  con- 
demned by  the  Commission,  but  which  may 
be  utilized  as  a  means  of  saving  expense  and 
time.  In  any  event,  by  giving  recognition 
to  intangible  values  in  connection  with  rail- 
roads, the  Census  Bureau  will  have  intro- 
duced an  element  which  it  has  not  recognized 
in  any  other  portion  of  its  work,  and  will 
have  gone  far  out  of  its  way  to  swell  the 
reported  value  of  railroad  property  in  such 
a  way  as  to  make  it  incomparable  with  that 
of  any  other  part  of  the  material  wealth  of 
the  nation.  A  statistical  aggregate  made  up 
of  incongruous  elements  is  worse  than  use- 
less; it  is  positively  and  dangerously  mis- 
leading. 


The  papers  discussing  electric  railway 
competition  with  the  railroads,  which  have 
been  given  much  space  in  the  Railroad 
Gazette  during  the  last  two  years,  have  all 
been  written  from  the  standpoint  of  the 
Fteam  roads.  Tho  contribution  by  Ernest 
Gonzenbach,  printed  elsewhere  in  this  issue, 


reviews  the  same  topic  from  the  viewpoint 
of  the  interurbau  road.  Mr.  Gonzenbach, 
Engineer  of  the  Youngstown  &  Southern  elec- 
tric line  in  Ohio,  and  author  of  Engi- 
neering Preliminaries  for  an  Interurban 
Electric  Railway,  although  believing 
w-holly  in  the  future  of  electric  rail- 
ways, does  not  hesitate  to  point  out 
with  great  clearness  some  of  their  pres- 
ent limitations.  We  are  disposed  to  take 
issue  with  his  statement  that  when  the  de- 
mands of  through  service  and  quick  time 
have  been  fully  met  by  the  electric  roads, 
a  most  vigorous  warfare  between  them  and 
the  steam  roads  may  be  looked  for.  It  ha.s 
always  been  held  in  these  columns  that  the 
prime,  paying  function  of  the  interurban 
road  was  short-haul  traffic.  In  perfecting  a 
through  service  an  interurban  line  must 
needs  sacrifice  its  advantage  of  a  continuous 
terminal  from  one  end  to  the  other  of  every 
town  through  which  it  passes,  since  the  very 
convenience  which  this  affords  to  passengers 
precludes  fast  time.  Moreover,  a  through 
service  in  the  proper  sense  of  the  word  re 
quires  private  right  of  way,  and  there  seems 
no  reason  to  suppose  that  an  electric  line 
would  be  any  better  qualified  thus  to  com- 
pete for  traffic  between  distant  points  than 
a  steam  line.  If  developments  in  the  art 
throw  the  advantage  to  electricity,  the  steam 
roads  are  in  a  position  where  they  can  elec- 
trify their  present  lines  much  more  readily 
than  can  the  interurban  companies  build  new 
ones  to  compete  with  them.  Somewhat  the 
same  criticism  seems  to  lie  on  Mr.  Gonzen- 
bach's  comment  that  the  road  (interurban) 
which  stands  the  best  chance  of  making 
money  from  freight  traffic  is  naturally  the 
one  which  opens  new  territory  or  new  routes 
not  touched  by  existing  steam  lines,  and  does 
not  come  into  competition  with  them.  The 
history  of  the  interurban  roads  thus  far 
shows  that  the  most  money  has  been  made  by 
handling  a  very  light  class  of  freight  traffi<', 
that  did  not  interfere  with  the  passenger  ser- 
vice, and  this  traffic,  corresponding  almost  to 
an  express  service,  has  been  most  profitable 
where  the  territory  was  the  most  built  up, 
and  hence  where  competition  with  the  steam 
roads  was  most  dense.  Throughout  Mr.  Gon- 
zenbach's  interesting  paper,  the  point  which 
most  forcibly  strikes  the  reader  is  that  the 
author  considers  not  how  electric  roads  may 
compete  with  steam  roads,  but  how  steam 
roads  may  compete  with  electric  roads,  thus 
giving  graphic  testimony  to  the  phenomenal 
progress  in  interurban  railroad  building  and 
management  within  the  last  few  years,  and 
conveying  again  to  steam  roads  with  import- 
ant short-haul  traffic  the  warning  that  they 
must  not  be  caught  with  their  hands  in  theii- 
sleeves. 

The  extent  to  which  suburban  territory  is 
dependent  for  its  development  upon  a  thor- 
oughly harmonized  transportation  service  is 
nowhere  better  shown  than  in  the  country 
which  the  New  Haven  road  now  proposes  to 
open  up  by  the  improvement  of  its  Harlem 
branch  between  the  Harlem  river  at  Port 
Morris  and  New  Rochelle.  The  suburban 
territory  along  the  Harlem  road,  which  is 
used  by  the  main  line  trains  of  the  New 
Haven  road  below  Mount  Vernon,  has  been 
highly  developed  for  a  great  many  years, 
like  the  suburban  territory  across  the  Hud- 
son river  and  that  along  the  main  line  of 
the   New   York   Central    as   far   as   Yonkers 


and  beyond,  but  the  towns  reached  by  the 
inadequate  service  of  the  old  Harlem  branch 
of  the  New  Haven  road  have  scarcely  de- 
veloped at  all,  although  situated  within  a 
radius  of  ten  miles  from  New  York.  The  ser- 
vice was  inconvenient,  involving  a  change 
of  cars  at  the  Harlem  river  and  the  use 
of  the  elevated  lines  from  that  point  into 
the  city,  and  hence  resulted  the  curious 
anomaly  of  an  undeveloped  district  in  the 
midst  of  a  thickly  populated  suburban  ter- 
ritory. The  present  plans  contemplate  not 
only  a  frequent  service  over  a  first  class 
roadbed,  but  also  a  through  connection  with 
the  subway,  and  it  may  readily  be  imagined 
that  the  towns  along  the  shore  between  New 
Rochelle  and  Port  Morris  will  develop  a  very 
profitable  traffic.  The  building  of  the  sub- 
way really  furnished  the  key  to  the  situa- 
tion, so  far  as  the  passenger  traffic  is  con- 
cerned; for,  during  all  these  years  while 
the  overflow  population  from  New  York  has 
been  seeking  homes  within  a  short  distance 
of  the  city,  the  electric  lines  as  well  as  the 
steam  road  have  bfeen  effectually  prevented 
by  their  lack  of  through  connections  from 
giving  this  particular  district  a  service  that 
would  make  it  an  important  suburban  com- 
munity. 

The  new  six-track  line,  with  its  potential- 
ity for  lessening  the  serious  congestion 
which  now  exists  on  the  main  line  north  of 
New  York,  is  also  of  the  highest  importance 
to  freight  traffic,  and  fits  in  as  an  important 
part  of  the  long  discussed  plan  for  a  freight 
route  from  the  new  Pennsylvania  Greenville 
terminal  across  New  York  Bay  to  a  connec- 
tion with  the  Long  Island  road  at  39th  street, 
South  Brooklyn,  thence  through  Brooklyn 
and  Long  Island  City  over  an  elevated  struc 
ture  and  over  the  projected  Randall's  Island 
bridge  across  the  East  River  to  Port  Morris. 

The  statement  that  the  cars  will  be  of 
standard  construction  similar  to  those  used 
by  the  Interborough,  means  that  direct  cur- 
rent will  be  used.  Even  if  local  conditions 
did  not  make  necessary  the  use  of  direct 
current  motors,  it  is  doubtful  if  a  great  deal 
would  be  saved  by  the  use  of  alternating  cur- 
rent motors  inasmuch  as  one  power  house 
at  a  point  such  as  New  Rochelle  could  sup- 
ply the  entire  line,  with  the  aid  of  two  or 
possibly  three  sub-stations,  containing  step 
down  transformers  and  rotary  converters. 
In  fact,  the  step-down  transformers  may  not 
be  necessary,  as  the  distances  are  so  short 
that  the  voltage  of  the  main  distributing  line 
need  not  exceed  3,000  volts,  which  can  be  con- 
verted by  a  motor-generator  set.  The  length 
of  the  transmission  line  might  be  decreased 
by  building  the  power  house  at  West  Farms 
in  which  case  the  greatest  distance  fed  by 
any  one  line  would  not  exceed  3%  mile.?. 
The  detail  plans  of  the  electrical  equipment 
have  not  yet  been  given  out,  but  the 
arrangement  and  location  of  the  power  house 
and  substations  will  probably  be  made  with 
the  ultimate  end  in  view  of  making  the  pres- 
ent scheme  fit  in  with  future  extensions  of 
the  electric  service. 


Another  article  in  this  issue  tells  of  the 
action  of  the  Chicago  &  Alton  in  correcting 
bad  practice  in  loading,  checking  and  han- 
dling freight.  After  that  article  was  writ- 
ten, the  address  of  Mr.  R.  C.  Richards,  of 
the  Chicago  &  North  Western,  came  to  hand, 
and  though  actions  speak  louder  than  words, 
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we  put  Mr.  Richards'  article  in  type  first, 
and  printed  a  part  of  it  last  week.  It  is 
nothing  hut  words,  but  in  this  case  we  are 
glad  to  commend  the  North  Western's  words 
as  heartily  as  the  Alton's  action.  For  rail- 
road men's  reading,  a  more  spicy  article  than 
Mr.  Richards'  is  seldom  seen.  As  the  reader 
will  naturally  infer,  words  are  not  the  only 
corrective  measures  that  are  in  use  on  the 
North  Western;  but  the  idea  of  giving  such 
an  address  is  particularly  commendable  be- 
cause words,  of  the  right  kind,  are  so  com- 
paratively scarce  in  the  operating  depart- 
ment. Railroad  officers  glory  in  being  men 
of  action,  and  all  who  know  them  join  in 
that  feeling;  but  practice  without  theory  is 
always  in  danger  of  being  illogical  and  waste- 
ful. Every  agent  on  the  North  Western 
should  henceforth  find  it  easier  to  train  his 
men  to  carefulness  and  Intelligence  in  their 
work.  Not  the  least  valuable  part  of  Mr. 
Richards'  address  is  that  which  hits  the 
superintendents;  that  wherein  he  speaks  of 
the  need  of  more  supervision  and  inspec- 
tion. That  paragraph  should  be  read  three 
times  in  every  superintendent's  office,  and 
then  pasted  in  the  superintendent's  prayer 
book  under  the  words  "Read,  mark,  learn 
and  inwardly  digest."  This  warm  praise  of 
Mr.  Richards  is  not  called  out  by  his  origi- 
nality of  thought,  but  by  his  refreshing  plain- 
ness of  speech.  The  idea  of  having  more  and 
better  supervision  is  not  original;  and  it  is 
one  that,  probably,  needs  no  Introduction  in 
superintendents'  offices;  but  discussion  of  it 
— which  should  lead  to  putting  the  idea  in 
practice — is  conspicuously  lacking.  Mr. 
Richards'  field  of  action  might  be  widened, 
with  much  profit. 


Freight     Damage    Bills    and    Their    Settle- 
ment. 


Two  recent  news  items  which  have  not  re- 
ceived much  notice  but  which  may  prove  to 
have  marked  significance  are  those  announc- 
ing, on  the  Chicago  &  Alton,  the  establish- 
ment of  a  freight  tracing  office,  and  on  the 
Louisville  &  Nashville  the  appointment  of 
two  traveling  claim  agents.  The  constant 
stream  of  complaints  from  consignees  about 
delays  in  settling  bills  for  lost  and  damaged 
freight  is  one  of  the  oldest  reproaches  to 
the  railroad  service.  The  stream  is  not  al- 
ways a  flood  nor  are  the  complaints  always 
reasonable;  but  the  condition  is  often  a  real 
discredit  to  the  railroads  interested  and  the 
annoyance  to  conscientious  managers  is  one 
that  cannot  reasonably  be  thrust  aside  as 
too  trifling  or  too  remote  to  deserve  atten- 
tion. 

And  the  thing  that  has  led  to  action  at 
the  present  time  is  that  the  volume  of  dam- 
age bills  has  greatly  increased.  The  duty 
of  fighting  unreasonably  importunate  claim- 
ants or  of  preventing  delays  in  the  investi- 
gating offices  is  one  which,  like  that  of  feed- 
ing the  poor,  is  always  with  us;  but  just 
now  there  is  the  further  problem  of  reducing 
the  number  of  just  claims;  of  carrying 
freight  more  safely.  The  use  of  large  cars 
and  large  engines,  with  the  resulting  great 
economies  has  had  its  incidental  unfavor- 
able conditions,  and  this  is  not  the  least 
of  them.  In  loading  36-ft.  cars  full  to  the 
roof  care  is  required  to  stow  packages  so 
that  they  will  not  damage  each  other,  and 
this  is  a  kind  of  care  that  freight-house  men 
■have  not  been  sufficiently  trained  in.  In 
unloading  a  part  of  such  a  load,  the  part  re- 
maining needs  attention  to  make  it  ride  safe- 
ly during  the   rest  of  its  journey,  and  this 
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attention  must  be  given  by  men  who  natur- 
ally shirk  the  duty  if  they  are  not  looked 
after.  The  use  of  automatic  couplers  has 
relieved  enginemen  and  brakemen  so  com- 
.pletely  from  the  care  foimerly  required  lo 
avoid  crushing  men  between  buffers  that 
cars  are  allowed  to  bump  together  with  any 
degree  of  violence  that  may  seem  desirable 
for  the  purpose  of  saving  time;  any  degree 
short  of  that  which  it  is  seen  will  surely 
cause  the  culprit  to  be  called  into  the  super- 
intendent's office.  This  rough  handling  has 
always  been  practiced  in  cases  where  it  was 
known  that  no  man  was  or  would  be  be- 
tween the  cars,  but  now  we  have  this  evil 
condition  with  all  cars  at  all  times;  and 
damage  claims  have  piled  up  in  heaps  like 
mountains. 

The  question  naturally  arises  whether  the 
two  roads  mentioned  have  taken  the  best 
means  of  meeting  this  difficulty.  In  other 
words,  what  need  is  there  for  new  or  dif- 
ferent offices  or  officers?  Is  not  the  usual 
organization  fully  adequate?  The  Louisville 
&  Nashville  traveling  men  are  to  visit  every 
competitive  point  every  month.  This  is  good 
as  far  as  it  goes,  but  how  about  non-com- 
petitive points?  Apparently  these  men  have 
some  power  to  settle  small  claims,  although 
no  specific  statement  has  been  made  to  that 
effect.  Their  influence  in  reducing  the 
causes  of  damage  must  be  only  indirect. 
The  Chicago  &  Alton  official,  on  the  other 
hand,  goes  directly  to  the  freight  houses  and 
freight  conductors.  He  finds  the  men  who 
have  caused  the  trouble.  His  usefulness,  like 
that  of  a  traveling  passenger  or  freight 
agent,  must  depend  on  his  personality.  If 
he  has  the  right  combination  of  the  qualities 
of  lawyer,  detective  and  executive  officer  he 
can  accomplish  great  good — unless  the  Alton 
is  in  better  condition  than  most  roads.  Cor- 
recting the  faults  of  yard  switchmen  is  not 
so  easy  a  task  as  that  of  straightening  out 
freight-house  loaders,  for  each  yard  man  is 
to  a  considerable  degree  his  own  boss  and 
a  single  inspector  cannot  deal  with  20  or 
50  men  at  once;  but,  surely,  if  a  yard  man 
can  be  trained  to  switch  dining  cars  with- 
out breaking  their  fragile  contents  we  can 
train  him  to  do  the  same  with  freight  cars — 
if  we  deem  it  worth  while. 

The  significant  and  commendable  thing  on 
both  roads  is  the  putting  of  the  work  in 
the  hands  of  men  who  make  claims  and  dam- 
ages their  chief  business.  Existing  faults 
are  due  largely  to  the  fact  that  their  treat- 
ment is  so  generally  in  the  hands  of  men 
with  whom  some  other  duty  comes  first.  So 
far  as  can  be  judged  from  the  situation  on 
railroads  generally,  every  company  ought 
to  imitate  both  of  those  which  we  have  here 
named;  ought  to  stop  breakages  by  direct 
attention  to  freight  house  and  freight  yard 
work,  and  at  the  same  time  put  in  operation 
a  reflex  influence  in  the  same  direction  by 
more  promptly  and  energetically  investigat- 
ing breakages  which  have  already  occurred. 
It  may  not  be  very  logical  to  look  to  the 
freight  claim  agent  to  prevent  collisions  and 
loss  of  lives  on  freight  trains;  and  yet  there 
can  be  no  question  that  sufficient  energy  ap- 
plied to  his  department  could  be  made,  in 
many  cases,  to  do  just  that  thing.  Prompt 
and  thorough  inquiry  into  every  instance  of 
damaged  freight  would  fix  the  responsibility, 
in  a  good  percentage  of  cases,  on  men  who 
had  banged  the  cars  together  at  furious 
speeds  in  switching;  and  this  abuse  of  buf- 
fers and  draw  gear  is  the  concealed  cause 
of  many  a  subsequent  break-in-two,  costing 
much  money,  and,  occasionally,  one  or  more 
lives.  And  if  this  worst  and  most  dangerous 
evil — particularly  dangerous  because  a 
break-in-two  not  only  makes  a  great  wreck 
but  also  endangers  fast  passenger  trains — 
could  thus  be  cured,   the  cure  of  the  lesser 
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evils  of  money  loss  to  the  company  and  an- 
noyance to  the  owners  of  freight,  would  bo 
accomplished  at  the  same  time. 


The  German    Railroad   Union   In   1902. 


The  railroads  forming  the  German  Rail- 
road Union  had  in  iy02  an  average  of  57,926 
miles  of  road  and,  with  second  track,  sid- 
ings, etc.,  96,797  miles  of  track.  During  the 
year  the  rails  were  renewed  on  2,745  miles 
of  this  track,  less  than  30  miles  of  the  re- 
newals being  made  with  iron  rails.  These 
renewals  amounted  to  2%  per  cent,  of  the 
whole  track.  That  proportion  in  the  United 
States  would  amount  to  about  5,820  miles  of 
track,  which  with  84  lbs.  rails  would  require 
708,240  tons  of  rails  for  renewals  alone. 
Probably  the  weight  of  rails  used  for  re- 
newals, taking  the  country  as  a  whole,  is 
still  somewhat  less  than  84  lbs.  "per  yard, 
however.  In  this,  no  account  is  taken  of 
street  railroads.  For  repairs  and  renewals 
of  these  96,797  miles  of  track,  10,293,220 
wooden  and  1,925,991  iron  cross  ties  were 
used,  which  is  an  average  of  126  per  mile. 
In  this  country  this  would  mean  a  little  less 
than  5  per  cent,  of  the  ties  in  track,  indi- 
cating an  average  life  of  20  years  per  tie. 
In  Germany  there  are  fewer  ties  per  mile; 
but  the  practice  varies,  the  number  of  late 
years  being  greater  than  formerly.  But  with 
only  2,000  ties  per  mile,  the  renewals  were 
but  6.3  per  cent,  in  1902,  indicating  an  aver- 
age life  of  16  years,  which  is  more  than 
double  the  average  life  here.  This  alone  in- 
dicates that  nearly  all  ties  on  the  roads  of 
the  German  Union  have  been  treated.  The 
number  of  wooden  ties  used  in  1902  was  near- 
ly the  same  as  the  year  before;  the  number 
of  steel  ties  nearly  one-fifth  greater.  The 
consumption  of  the  latter  depends  partly  on 
the  price  of  iron,  which  was  cheaper  in  1902 
than  for  some  years  previously.  Even  then, 
however,  for  every  1,000  wood  only  187  metal 
ties  were  used.  In  15.84  per  cent,  of  the 
track  the  rails  weigh  60  lbs.  or  less  per  yard; 
in  54.73  per  cent.,  60  to  70  lbs.;  in  24.52  per 
cent.,  70  to  80  lbs.;  in  8.12  per  cent,  80  to 
90  lbs.;  in  0.55  per  cent,  (that  is  on  392  miles 
of  track),  more  than  90  lbs.  There  is  a  de- . 
cided  increase  in  the  use  of  heavy  sections 
from  year  to  year. 

Freight  traffic  for  the  year  amounted  to 
56,738  millions  of  ton-miles,  equivalent  to 
627,247  ton-miles  per  mile  of  road,  or  859 
tons  each  way  daily  (against  1,087  in  the 
United  States  for  the  year  ending  six  months 
later) .  On  the  other  hand  the  German  Union 
passenger  traffic  was  at  the  rate  of  465  each 
way  daily,  against  136  in  the  United  States. 
Per  inhabitant  (approximately)  the  distance 
traveled  by  rail  was  182  miles  in  the  countries 
of  the  German  Union,  and  250  in  the  United 
States;  and  the  freight  traffic  was  2,004  ton- 
miles  per  inhabitant  here  against  490 
there.  The  average  receipt  per  passenger- 
mile  was  a  trifle  less  than  1  cent  on  the  Ger- 
man Union  (0.9984  cent),  against  1.986 
cents  here;  the  average  per  ton-mile,  1.388 
cents  there  and  0.757  cent.  The  average 
distance  run  by  the  638,200  freight  cars  was 
20,196  miles,  or  55  miles  per  day.  Their  aver- 
age actual  load  was  13,202  lbs.,  which  was 
about  42  per  cent,  of  their  capacity.  At  the 
end  of  1902,  there  were  419,631  open  freight . 
cars  and  218,571  box,  or  other  covered  freight 
cars.  The  proportion  of  covered  cars  is  much 
greater  in  all  continental  countries  than  in 
England. 

The  61,971  passenger  cars  in  the  German 
Railroad  Union  at  the  end  of  1902  had  seats 
for  2,699,919  passengers,  an  average  of  4^% 
per  car.  The  seats  in  first-class  cars  were 
only  4.2  per  cent,  of  the  whole  number, 
against    17.5    second-class.    62.5    third-class. 
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and  15.8  fourth-class.  lu  most  of  the  coun- 
tries there  is  no  fourth  class,  though  those 
which  have  it  perhaps  have  the  larger  popu- 
lation. Per  mile  of  railroad  there  were  seats 
for  47  in  passenger  cars  of  all  classes.  On 
the  average  24  per  cent,  of  the  seats  were 
occupied  while  running — equivalent  to  an 
average  of  about  14  per  car  in  this  coun- 
try, which  is  rather  above  than  below  our 
actual  average,  our  average  passenger-train 
load  being  not  more  than  47,  here.  At  Ger- 
man Union  rates  our  railroads  would  have 
earned  $193,000,000  less  from  passengers  and 
|r,014,000,000  more  from  freight,  or  on  the 
whole  $821,000,000  more,  which  is  nearly  4\:j 
times  the  amount  paid  in  dividends  that  year. 
On  the  other  hand  the  German  Union  rail- 
roads at  the  American  rates  would  have 
earned  $184,000,000  mo)-e  from  passenger?, 
and  $389,000,000  less  from  freight,  or  $205,- 
000,000  less  in  all.  Of  course  the  American 
fares  would  have  destroyed  the  larger  part 
of  the  German  passenger  trafHc,  and  the  Ger- 
man freight  rates  would  have  been  totally 
inapplicable  here. 

The  aggregate  number  of  employees  was 
897.293,  which  is  at  the  rate  of  15.5  per  mile 
of  line.  During  the  same  year  the  aggre- 
gate number  of  employees  on  railroads  in 
the  United  States  was  1.189,315,  which  is  at 
the  rate  of  only  5.94  per  mile.  The  work 
done  by  the  two  systems  per  employee  was 
21,616  passenger-miles  and  33,090  ton-miles 
on  the  German,  and  16,556  passenger-miles 
and  132,253  ton-miles  on  the  American;  one- 
quarter  less  passenger  business  per  employee 
here  than  there,  but  four  times  as  much 
freight  business.  The  gross  earnings  per 
employee  were  $1,451  here  and  $795  there. 
Retired  employees  and  their  widows  and 
children  received  $20,000,000  in  pensions,  be- 
sides which  the  railroads  in  the  German 
Union  paid  out  about  $12,500,000  to  pension, 
relief  and  invalid  funds;  and  the  capital  of 
these  funds  at  the  end  of  the  year  was  about 
180,000.000,  which  is  nearly  $90  per  employee. 
The  payments  for  the  year  under  these  heads 
amounted  to  an  average  of  $36  per  employee, 
which  must  be  taken  into  account  when  the 
low  European  wages  are  considered. 


Railroad    Gross    Earnings    for    July. 


Gross  earnings  for  .July  are  somewhat  dis- 
appointing after  the  showing  made  by  most 
of  the  railroads  in  June,  when  it  appeared 
as  though  traffic  conditions  were  gradually 
improving.  For  the  month,  82  railroads  re- 
port a  decrease  of  $4,306,589  over  July  of  last 
year.  As  each  month  appears,  some  new 
factor  seems  to  arise  to  reduce  reve- 
nues and  tonnage.  In  April  the  trouble 
was  caused  by  the  strike  of  the  pilots 
on  the  Great  Lakes,  in  May  it  was 
the  strikes  in  Colorado,  while  in  June, 
adverse  weather  conditions  in  the  west 
played  a  prominent  part  in  the  falling  off  of 
earnings.  Shortly  after  the  first  week  in 
July,  when  the  traffic  situation  appeared  to 
be  regaining  its  natural  condition,  the  beef- 
packing  strike  began  in  Chicago  and  the 
middle  west.  This  has  served  to  seriously 
interfere  with  the  tonnage  and  revenues  of 
the  railroads,  not  only  in  the  immediate  vi- 
cinity of  the  strike,  but  also  in  the  West, 
South  and  Northwest.  In  the  first  place, 
this  strike  has  reduced  the  shipments  of  live 
stof'k  by  nearly  50  per  cent.  Live  stock  re- 
ceipts at  the  Chicago  market  for  three  weeks 
subsequent  to  the  strike  numbered  9,710  cars, 
and  shipments  amounted  to  3,815  cars.  For 
the  correspoiKiing  period  last  year,  the  fig- 
ures wer«-  17,096  cars  and  4,585  cars,  the  de- 
crease amounting,  in  the  first  case,  to  43  per 
cent.,  and  in  the  second  case  to  17  per  cent. 
The  strike  also  reduced  the  shipments  of 
dressed  beef  44  per  cent.;  canned  meats,  16 


per  cent.;  other  meats,  11  per  cent.;  barreled 
pork,  43  per  cent.,  and  beef  packages,  56  per 
cent.  This  falling  off  in  shipments  has  af- 
fected chiefly  the  East  and  West  trunk  lines 
from  Chicago,  and  it  is  in  this  group  that 
the  largest  decrease  in  earnings  are  recorded. 
For  the  month  of  July,  seven  railroads  in 
the  trunk-line  group  show  a  decrease  of  $1,- 
591,041.  The  traffic  situation  in  the  South- 
west is  also  unsatisfactory,  owing  to  bad 
weather  and  damage  to  crops,  which  has 
caused  a  heavy  falling  off  in  grain  shipments. 
In  this  vicinity,  nine  railroads  show  a  de- 
crease for  the  month  of  $1,177,373.  Reports 
from  the  various  other  sections  of  the  coun- 
try are  as  follows:  Anthracite  group  (four 
railroads),  decrease  $1,207,029;  Northern  & 
North  Pacific  group  (12  railroads),  decrease 
$58,660;  Middle  and  Middle  Western  group 
(13  railroads),  decrease  $40,383,  and  South- 
ern group  (nine  railroads),  increase  $2,275. 
In  analyzing  the  gross  earnings  of  the 
separate  railroads  for  the  month,  it  should 
be  remembered  that,  in  many  cases,  the  de- 
crease is  not  as  large  as  was  the  increase 
during  the  same  month  last  year,  when  traf- 
fic was  unusually  heavy.  This  shows  that, 
although  earnings  appear  small  when  com- 
pared with  those  of  last  year,  they  are,  in 
many  cases,  quite  normal.  It  should  also 
be  taken  into  consideration  that  a  more  con- 
servative policy  has  been  adopted  by  many 
railroads,  so  that  operating  expenses  have 
been  accordingly  reduced,  making  net  earn- 
ings, as  a  whole,  satisfactory.  The  largest 
decrease  for  the  month  is  made  by  the  Read- 
ing Company,  where  a  loss  of  $1,157,642  is 
recorded.  Other  heavy  decreases  are  as  fol- 
lows: Atchison,  Topeka  &  Santa  Fe,  $643,- 
(57;  Baltimore  &  Ohio,  $589,925;  Erie,  $497.- 
807,  and  New  York  Central  &  Hudson  River, 
$405,846.  In  the  latter  case,  however,  the 
loss  is  only  about  half  of  the  increase  made 
last  July,  which  amounted  to  $812,627.  En- 
couraging reports  are  shown  by  the  Cana- 
dian Pacific,  with  a  gain  for  the  month  of 
$318,656;  Chesapeake  &  Ohio,  with  an  in- 
crease of  $100,128;  Southern,  with  $98,493; 
St.  Louis  Southwestern,  $89,444;  Great 
Northern,  $86,691;  Wabash,  $81,996;  Mis- 
souri, Kansas  &  Texas,  $61,295;  Pere  Mar- 
quette, $60,824,  and  Illinois  Central,  with 
$58,276. 


TRADE   CATALOGUES. 


Tlie  Railway  Appliance  Company,  Chi- 
cago, has  issued  catalogue  No.  112,  illustrat- 
ing and  describing  the  Oldsmobile  railroad 
inspection  car  and  its  use  on  steam  and 
electric  roads,  with  details  of  parts,  weight, 
capacity,  speed,  etc. 


The  Hancock  Inspirator  Company,  New 
York,  issues  a  small  pamphlet  which  de- 
scribes its  type  "E"  inspirator  for  locomo- 
tives, and  contains  much  information  con- 
cerning their  use  for  feeding  locomotive 
boilers.  Tables,  charts,  and  a  diagram  ol: 
parts  with  price  list  of  each  part  are  also 
given. 


Gould  ((•  Ebcrhardt,  Newark,  N.  J.,  send  a 
catalogue  descriptive  of  their  shapers  and 
shaper  attachments.  A  detailed  description 
and  illustrations  of  these  machines  are  given. 
There  are  also  a  number  of  interesting  illus- 
trations which  show  different  methods  of 
clamping  work  to  the  table  while  being 
machined. 


The  Consolidated  Car-Heating  Company, 
Albany,  N.  Y.,  issues  a  catalogue  descriptive 
of  the  different  styles  of  electric  heaters 
which  it  makes.  Diagrams  of  wiring  show 
the  proper  method  of  connecting  up  the  heat- 
ers.    Up  to  date  the  company  has  equipped 


over  18,400  cars,   involving  the  use  of  more 
than  175,000  electric  heatera. 

The  American  Balanced  Valve  Company, 
Jersey  Shore,  Pa.,  issues  booklet  Nos.  21  and 
22  with  illustrations.  The  first-named  de- 
scribes the  use  and  advantages  of  piston 
valves  for  locomotives,  and  the  other  de- 
scribes double-acting  slide  valves,  including 
their  use  under  high  pressure  and  their 
efficiency  in  preventing  leakages. 

The  Laidlaw-Dunn-Gordon  Co.,  New  York, 
issues  Bulletin  L-601,  6x9  in.,  with  illustra- 
tions facing  each  reading  page,  describing 
the  Meyer-gear  pumping  engines  for  small 
water  works  and  elevators.  These  engines 
are  built  on  the  cross-compound  and  three- 
cylinder  compound  types,  with  fork  frames. 
It  is  claimed  that  their  steam  consumption 
is  about  one-half  that  of  the  best  types  of 
direct-acting  compound  pumps. 


The  Haberkorn  Engine  Company,  Fort 
Wayne,  Ind.,  has  issued  a  catalogue  describ- 
ing the  Haberkorn  engine.  Special  attention 
is  called  to  the  valve  mechanism  which  is 
designed  so  as  to  avoid  all  compression  in  the 
cylinder  except  as  desired  for  cushion.  Two 
piston  valves  are  used.  It  is  claimed  that 
the  engines  give  Corliss  fuel  economy  at  two 
or  more  times  Corliss  speed,  and  occupy  one- 
half  the  floor  space. 

CONTRIBUTIONS 

Draft  of  Baltic. 


Aguascalientes,  Mexico,  Aug.  20,  1904. 
To  THE  Editou  of  THE  Railkoad  Gazette  : 

Will  you  kindly  inform  your  readers  what 
is  the  draft  of  the  new  steamer  Baltic  when 
fully  loaded,  and  also  what  the  depth  over 
the  bar  at  entrance  of  New  York  Bay  is? 

BEN  JOHNSON'. 

The  maximum  draft  of  the  Baltic  is  36 
ft.  0  in.  At  present,  vessels  drawing  32  ft. 
may  leave  or  enter  New  York  harbor  at  high 
water,  but  otherwise  the  limit  of  draft  is  30 
ft.  The  Governrtient  is  now  engaged  on  an 
extensive  plan  of  channel  dredging,  but  it 
will  probably  be  several  years  before  the 
Baltic  can  load  to  her  full  capacity. — Editok. 

The  Schenectady  Locomotive  Superheater. 


The  American  Locomotive  Company  has 
brought  out  a  new  locomotive  superheater, 
designed  by  Mr.  F.  J.  Cole,  Mechanical  Engi- 
neer of  the  company.  It  is  to  be  known 
as  the  "Schenectady"  superheater  and  has 
been  applied  to  the  New  York  Central  At- 
lantic type  (4-4-2)  passenger  engine  No. 
2,915,  now  in  regular  service  on  the  Mohawk 
Division  between  Albany  and  Syracuse,  N. 
Y.  The  objectionable  features  of  previous 
locomotive  superheaters,  both  abroad  and  in 
this  country,  have  been,  first,  the  use  of  bent 
tubes,  and,  second,  the  necessity  of  dismant- 
ling the  whole  superheater  in  order  to  get 
access  to  a  single  leaky  boiler  tube.  As 
shown  by  the  accompanying  illustrations  it 
has  been  the  aim  to  eliminate  these  difficul- 
ties. 

The  first  new  feature  of  construction  is 
in  the  T  pipe,  the  regular  conventional  T 
pipe  being  replaced  by  one  of  special  design. 
This  T  pipe  is  subdivided  into  two  compart- 
ments by  a  horizontal  partition,  and  it  ex- 
tends nearly  across  the  smoke-box.  Steam 
which  enters  the  T  pipe  from  the  dry  pipe 
is  admitted  to  the  upper  compartment  only. 
To  the  front  side  of  the  T  pipe  are  attached 
11  header  castings,  the  joint  being  made  with 
copper  wire  gasket,  as  in  steam  chest  prac- 
tice.   Each  header  casting'  is  also  subdivided 
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into  two  compartments,  but  in  this  case  by 
a  vertical  partition.  Five  pipes  or  flues  of 
I'/io  in-  outside  diameter  are  inserted 
through  holes  (subsequently  closed  by  plugs) 
in  the  front  wall  of  each  header  casting. 
These  lV,o  in.  tubes  are  first  expanded  into 
special  plugs,  and  then  firmly  screwed  into 
the  vertical  partition  wall.  Bach  I'/io  in. 
tube  is  enclosed  by  a  1%  in.  tube  which  is 
expanded  into  the  rear  wall  of  the  header 
casting  in  the  usual  way;  each  nest  of  two 
tubes  (one  lVi„  in.  and  one  1%  in.)  is  en- 
cased by  a  regular  3  in.  boiler  tube,  which  is 
expanded  into  the  front  and  back  tube  sheets. 
The  back  end  of  each  IVi.,  in.  tube  is  left 
open,  and  the  back  end  of  each  1%  in.  tube 
is  closed,  the  back  ends  of  the  two  tubes 
being  at  a  point  about  36  in.  forward  from 
the  back  flue  sheet.  The  detail  arrangement 
and  grouping  of  the  three  flues  is  shown  by 
figure  3.  The  back  end  of  the  1%  in.  tube  is 
closed  by  welding,  and  the  tail  is  formed  so 
as  to  support  this  tube  in  the  upper  part  of 
the  3  in.  tube,  thus  leaving  a  clear  space 
below.    Pig.  1  shows  that  the  r/,,,  in.  tubes 


cessive  heat  when  steam  is  not  being  passed 
through  them.  This  is  accomplished  by  an 
automatic  damper,  shown  in  Figs.  1  and  2. 
That  portion  of  the  smoke-box  below  the  T 
pipe  and  back  of  the  header  casting,  is  com- 
pletely enclosed  by  metal  plates,  and  the 
lower  part  of  this  enclosed  box  is  provided 
with  a  damper  which  is  automatic  in  action. 
Whenever  the  throttle  is  opened  and  steam 
is  admitted  to  the  steam  chests  the  piston 
of  the  automatic  damper  cylinder  (shown  in 
Fig.  2)  is  forced  upwards  and  the  damper  is 
held  open,  but  when  the  throttle  is  closed 
the  vertical  spring  immediately  back  of  the 
automatic  damper  cylinder  (and  concealed 
by  it  in  Fig.  2)  brings  the  damper  to  its 
closed  position,  so  that  heat  is  not  drawn 
through  the  3  in.  tubes  when  the  engine  is 
not  using  steam.  In  this  way  the  super- 
heater tubes  are  effectively  prevented  from 
being  burned.  In  introducing  the  group  of 
3  in.  tubes  and  applying  the  superheater, 
there  is  a  slight  loss  of  heating  surface,  but 
it  is  more  than  offset,  as  regards  economical 
results   by   the   superheating    process.      The 


a  superheater  locomotive  showed  savings  (on 
the  ton  mile  basis)  of  33  per  cent,  in  fuel 
consumption,  as  compared  with  a  similar 
simple  engine,  and  l(j  per  cent,  as  compared 
with  a  similar  compound  engine,  when  the 
performance  was  reduced  to  the  same  unit 
of  comparison. 

The  piston  rod  metallic  packings  are  made 
of  a  special  mixture  (which,  in  this  particu- 
lar case  is  a  mixture  melting  at  about  1,200 
deg.  Fah)  to  guarantee  that  they  will  not 
be  unfavorably  affected  by  the  excess  heat 
in  the  cylinder. 

When  superheated  steam  is  used  no 
chances  can  be  taken  as  regards  lubrication 
of  the  cylinders,  and,  therefore,  forced  feed 
is  used  instead  of  the  usual  gravity  feed.  It 
is  probable  that  the  constant  temperature  of 
the  cylinder  walls,  when  steam  is  being 
used,  is  about  385  deg.,  which,  however,  is 
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are  concentric  with  the  1%  in.  tubes  at  their 
back  ends,  but  the  fact  is  the  I'/ie  in.  tube 
is  allowed  to  drop  and  rest  on  the  bottom  of 
the  1%  in.  tube,  as  shown  by  Fig.  3. 

Steam  from  the  dry  pipe  enters  the  upper 
compartment  of  the  T  pipe  and  then  enters 
the  forward  compartments  of  each  of  the 
11  header  castings,  after  which  it  passes 
back  through  each  of  the  55 — I'/io  in-  tubes 
and  then  forward  through  the  annular  spaces 
between  the  IVio  in-  tubes  and  the  1%  in. 
tubes  to  the  rear  compartments  of  each  of 
the  11  header  castings.  The  steam  then 
passes  into  the  lower  compartment  of  the  T 
pipe,  and  then,  by  the  right  and  left  steam 
pipes,  to  the  cylinders.  In  passing  forward 
through  the  1%  in-  tubes  the  steam  is  super- 
heated by  the  smoke-box  gases  and  products 
of  combustion  passing  through  the  3  in. 
tubes.  In  this  particular  design  55 — 3  in. 
tubes  are  inserted  in  the  upper  part  of  the 
flue  sheets,  thus  displacing  as  many  of  the 
regular  smaller  tubes  as  would  occupy  the 
same  space.  The  arrangement  of  flues,  is 
shown  by  Fig.  5. 

In  applying  the  superheater  to  a  locomo- 
tive it  is  necessary  to  provide  some  means 
•of  protecting  the  superheater  tubes  from  ex- 


The  Schenectady   Locomotive   Superheater. 

heating  surfaces  of  the  regular  New  York 
Central  Atlantic  engine  and  the  sister  engine 
which  is  fitted  with  the  superheater,  are 
shown  by  the  following  table: 

Heating  Surface   (sq.  ft.). 

, Engine , 

Super- 
Regular,    heater.     Per  cent. 

Firebox    175.0         175.0  0.0 

Fire    tubes    .3248.1       2837.0  12.6 

Aicli   pipes    23.0  23.0  0.0 

Totals    3446.1      3035.0         11.9 

The  application  of  the  superheater  reduces 
the  heating  surface  of  the  fire  tubes  by  12.6 
per  cent.,  and  reduces  the  total  heating  sur- 
face by  11.9  per  cent.  The  actual  superheat- 
ing surface  is  301  sq.  ft.,  which  is  10.6  per 
cent,  of  the  fire  tube  heating  surface,  and 
9.9  per  cent,  of  the  total  heating  surface  of 
the  superheater  engine.  A  pyrometer  is  in- 
sei'ted  in  the  left  steam  pipe,  as  shown  in 
Fig.  2.  Readings  from  this  pyrometer  since 
the  engine  has  been  in  service,  show  that 
the  average  temperature  is  about  517  deg. 
Fahrenheit,  the  boiler  pressure  being  200  lbs. 
per  sq.  in.,  which  corresponds  to  a  tempera- 
ture of  387  deg.  Fahrenheit.  A  superheating 
of  130  deg,  is  thus  obtained. 

Service  tests  on  the  Canadian  Pacific  with 


considerably  higher  than  the  corresponding 
temperature  in  the  case  of  an  engine  not 
equipped  with  a  superheater. 

The  forced  feed  lubricator  used  is  of  Ger- 
man make,  and  consists  of  four  reservoirs 
which  are  filled  with  oil  before  the  begin- 
ning of  the  run,  the  oil  being  forced  out  of 
these  reservoirs  through  connecting  pipes  to 
the  cylinders,  by  plungers  which  receive  a 
gradual  but  constant  downward  impulse  by 
a  screw  motion,  which  is  actuated  by  a  sys- 
tem of  levers  connected  with  a  return  crank 
on  one  of  the  rear  driving  wheels.  In  this 
case  two  oil  pipes  are  led  forward  from  the 
lubricator  to  each  side  of  the  engine.  One 
of  each  pair  of  oil  pipes  enters  the  live  steam 
passage  through  the  cylinder  saddle,  and  the 
other  is  led  directly  into  the  cylinder  at  the 
middle  of  the  stroke. 

Casual  consideration  of  this  design  might 
lead  to  the  prediction  that  the  upper  of  3 
in.  tubes  would  be  likely  to  choke  up  in 
service;  but  the  annular  space  in  the  lower 
part  of  these  3  in.  tubes  is  quite  free  and 
unobstructed  and  can  easily  be  reached  and 
scoured  by  a  steam  jet  from  the  fire-box  end. 
The  upper  flues,  however,  are  not  as  likely 
to  choke  up  as  the  lower  flues. 
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A    Practical    Method   of   Adjusting    Suspen- 
sion   Bridge    Cables.* 


It  is  always  a  difficult  problem  in  the  erec- 
tion of  a  short  span  cable  suspension  bridge 
in  which  the  cables  are  made  up  of  groups 
of  separate  ropes  to  adjust  the  length  of 
each  rope  so  that  it  will  carry  its  calculated 
proportion  of  the  total  load  on  the  cable  and 
to  provide  for  the  necessary  camber  to  the 
bridge  under  full  working  load.  It  can  be 
shown  that  the  error  in  dip  is  greater  than 
the  error  in  cable  length  producing  it,  and 
as  it  is  the  dip  which  is  required  to  be  ac- 


to  eliminate  sag  beyond  the  towers.  While 
it  is  manifestly  out  of  the  question  to  apply 
such  a  uniform  load  during  erection  as 
would  give  the  desired  result,  a  central  load 
can  be  used  which  will  not  only  give  a  sim- 
ilar result,  but  will  admit  of  the  necessary 
measurements  being  made  with  great  accur- 
acy and  with  all  possible  sources  of  error 
eliminated. 

This  method  was  adopted  in  erecting  a 
250  ft.  span  over  the  Kangaroo  river,  New 
South  Wales,  in  the  following  manner:  The 
saddles  on  the  towers  having  been  wedged 
in   a   central    position   and   greased,   a   rope 


ft.  too  long.  It  would,  therefore,  only  be 
necessary  to  release  the  weight,  take  up  0.35 
ft.  on  the  rope,  make  the  fastening  perma- 
nent, and  apply  the  central  weight  again  as 
a  check  to  complete  the  operation. 

That  this  system  of  adjustment  is  capable 
of  producing  very  accurate  results  is  well 
shown  by  the  foregoing  example,  the  small 
error  of  0.35  ft.  in  the  length  of  the  rope 
producing  a  whole  foot  of  dip,  the  error 
being  multiplied  by  three  at  the  point  of  ob- 
servation. Indeed,  the  only  reason  for  not 
getting  the  rope  exact  after  the  first  trial  is 
that    some   allowance   has   to   be   made    for 


Fig.  1 — Kangaroo  River  Bridge. 


Fig.  2 — Method  of  Loading  Test  Cable  to  Determine  the  Proper  Dip. 


Fig.  3 — Kangaroo  River  Bridge  Anchorage. 

curate,  it  is  the  dip  that  ought  to  be  meas- 
ured, not  the  cable  length.  It  can  also  be 
shown  that  the  curve  of  a  rope  is  not  suffi- 
ciently defined  to  admit  of  accurate  measure- 
ment of  the  dip  by  tangential  observation, 
unless  the  rope  is  uniformly  loaded  so  as 
to  produce  a  fair  curve  free  from  wave,  and 

•Extract  from  a  paper  by  K.  M.  de  Burgh,  M. 
Inat.  C.  E.,  published  In  the  Proceedings  of  the 
Institution  of   Civil   Engineers,   Vol.   CLVI.,   1904. 


was  drawn  into  position,  permanently  fast- 
ened to  its  anchorage-bolt  at  one  end,  and 
temporarily  to  that  at  the  other,  care  being 
taken  that  the  temporary '  fastening  was 
made  in  a  similar  manner  to  the  permanent 
one.  The  rope  was  allowed  to  hang  between 
the  towers  in  a  curve  having  a  dip  of  a 
foot  or  two  less  than  that  required,  but  no 
care  was  taken  to  obtain  a  particular  dip. 
A  weight  of  4.36  tons  was  placed  in  the  bed 
of  the  river  (which  was  dry  at  the  time) 
under  the  center  of  the  rope,  and,  a  snatch- 
block  having  been  placed  upon  the  rope,  the 
weight  was  connected  to  it  and  lifted  slight- 
ly off  the  ground.  The  effect  of  the  weight 
of  4.36  tons  was  to  draw  the  rope  into  a 
series  of  practically  straight  lines,  under  a 
stress  of  12.22  tons  (equal  to  that  produced 
by  the  dead  load),  and  to  take  up  the  slack 
in  the  fastenings  and  anchorages,  as  well  as 
the  sag  beyond  the  towers,  the  waves  in  the 
rope,  and  the  extension  due  to  dead  load. 
In  order  that  the  rope  should  be  of  the  cor- 
rect length,  it  was  only  necessary  that  the 
portion  of  it  forming  two  straight  lines  from 
the  tops  of  the  towers  to  the  snatch-block  in 
the  center  should  be  equal  to  the  calculated 
length  of  the  curve  in  a  vertical  plane  under 
the  dead  load,  viz.,  256.89  ft,  or,  in  other 
words,  that  the  center  of  the  rope  should 
be  22.93  ft.  below  its  level  at  the  top  of  the 
lowers.  Fig.  2.  This,  of  course,  would  not 
be  the  case  on  the  first  trial.  It  will  there- 
fore be  supposed  that  the  dip  to  the  snatch- 
block  was  found  on  observation  to  be  1  ft. 
too  much,  or  23.93  ft;  the  length  of  rope 
between  the  towers,  as  determined  by  cal- 
culation, would  then  be  257.24  ft  as  against 
256.89  ft  required,  the  rope  being  thus  0.35 


yield,  or  want  of  accuracy  in  making  perma- 
nent the  connection  of  the  rope  at  the  end 
which  is  temporarily  fastened  during  the 
test.  In  erecting  Kangaroo  river  bridge  any 
small  error  found  on  second  application  of 
the  weight  was  taken  up  by  the  tension- 
screws,  but  after  experience  had  been  gained 
in  fixing  the  first  two  ropes  it  was  not  found 
necessary  to  move  the  screws  more  than 
about  one  thread,  so  little  indeed  that  they 
might  well  have  been  dispensed  with.  There 
is  a  certain  inaccur- 
acy in  assuming  the 
several  lines  of  rope 
under  the  action  of 
the  central  weight  to 
be  straight  lines;  they 
are,  of  course,  very 
flat  curves;  further 
the  point  of  applica- 
tion of  the  weight  is 
not  a  point,  but  a 
curve  dependent  upon 
the  size  of  the  sheave 
of  the  snatch-block 
used  to  suspend  the 
weight.  These  inac- 
curacies are  inappre- 
ciable, and,  being'com- 
mon  to  all  the  ropes, 
are  of  no  account,  es- 
pecially as  any  sag  in  the  ropes  beyond  the 
towers  when  under  the  adjusting-weight  re- 
mains equally  under  the  dead  load  in  the 
completed  bridge. 

W^ith  regard  to  temperature,  correction 
may  be  made  by  calculation,  but  it  is  best 
to  assume  a  temperature  readily  obtainable 
at  some  portion  of  the  24  hours,  to  fix  the 


4 — ^Section  of 
Cable. 
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expausion-roUers,  and  to  work  to  that  tem- 
perature with  each  rope.  A  certain  tempera- 
ture may  generally  be  relied  upon  to  recur 
twice  in  each  24  hours,  and  it  is  better  to 
wait  for  it  thau  to  test  one  rope  in  a  very 
hot  sun  (when  the  temperature  of  the  steel 
is  really  not  known)  and  another  in  the 
cool  of  morning  or  evening,  and  attempt  to 
bring  them  into  line  by  calculation;  indeed, 
it  will  be  found  better  not  to  test  ropes  at 
all  with  the  mid-day  sun  shining  on  them. 

In  dealing  with  cases  in  which  the  por- 
tions of  the  cables  behind  the  towers  sup- 
port portions  of  the  bridge  the  same  method 
of  adjustment  is  applicable,  but  the  differ- 
ence in  length  (calculated)  between  a 
straight  line  from  the  top  of  the  tower  to 
the  anchorage-saddle  and  the  length  of  the 
required  curve  must  be  added  to  the  calcu- 
lated length  of  rope  to  be  drawn  into  the 
center  span  by  the  test-weight;  and  lengths 
equal  to  this  should  be  measured  from  the 
centers  of  the  towers  towards  the  central 
weight  and  accurately  marked  upon  the  rope 
while  under  test.  If  on  the  removal  of  the 
test-weight  the  ropes  are  then  clipped  with 
these  marks  over  the  centers  of  the  tower- 
saddles  the  lengths  will  be  correct  for  each 
span. 


Bridge    Wrecked    by   Cyclone    at   St.    Paul. 


The  cyclone  which  struck  St.  Paul  and 
Minneapolis  on  the  evening  of  Saturday, 
August  20,  destroyed  property  valued  at  more 
than  a  million  dollars  and  caused  the  death 


spans  of  90-ft.  riveted  open  web  girders,  one 
IVO-ft.  pin  connected  truss  span,  and  four 
spans  of  250-ft.  pin  connected  trusses.  The 
piers  of  the  bridge  are  built  of  heavy  ma- 
sonry and  are  carried  up  from  5  to  10  ft. 
above  high  water.  The  trusses  are  carried 
ou  iroa  trestle  towers  and  rocking  bents  of 
heights  varying  from  27  ft.  to  118  ft.  The 
floor  system  was  designed  with  special  re- 
gard to  stiffness,  so  as  to  allow  trotting  on 
the  bridge.  The  total  cost  of  the  bridge  was 
$479,878,  and  the  total  weight  of  the  iron  in 
the  bridge  was  2,980  tons.  The  river  chan- 
nel is  spanned  by  the  four  250-ft.  spans 

The  250-ft.  span  which  was  carried  away 
fell  into  the  river.  The  total  weight  of  the 
iron  that  fell  was  about  500  tons,  of  which 
267  tons  lodged  in  the  river.  The  cyclone  came 
down  the  river,  and  the  width  of  the  cyclonic 
action  at  this  point  was  not  more  than  100 
to  150  ft.  The  storm  evidently  struck  the 
tower  and  the  end  of  the  250-ft.  span,  lifting 
the  tower  bodily  from  the  masonry,  breaking 
the  2-in.  bolts  with  which  it  was  anchored 
to  the  masonry,  and  threw  it  down  stream. 
F'alling  from  such  a  height,  the  iron  work 
was,  of  course,  twisted  and  bent  in  every 
direction,  and  it  is  impossible  to  make  an 
estimate  at  the  present  time  of  how  much 
of  the  material  can  be  saved.  The  balance 
of  the  bridge  was  not  injured  in  the  least. 
Work  has  already  been  begun  toward  clear- 
ing away  the  wreckage  ana  as  soon  as  an 
estimate  can  be  made  of  the  salvage  on  the 
material  in  the  wrecked  spans,  the  contract 
will  be  let  for  replacing  them. 


vised  better  and  smarter  methods  of  rail- 
roading. And  yet  the  accidents  increase  out 
of  proportion  to  the  increase  of  traffic. 

Most  railroad  men  will  tell  you,  and  right- 
ly, that  the  fault  lies  with  the  employees. 
In  spite  of  everything,  discipline  is  lax.  The 
tone  of  the  men  is  deteriorating.  There  was 
a  time,  20  or  25  years  ago,  when  every  rail- 
road employee  was  right  up  on  his  toes  try- 
ing to  do  the  best  he  could,  because  promo- 
tion was  on  merit.  As  in  Napoleon's  army, 
every  private  carried  a  Marshal's  baton  in 
his  knapsack.  The  railroad  presidents  and 
general  managers  of  to-day  came  from  the 
energetic  and  faithful  trainmen  of  those 
days.  But  now  promotion  is  not  made  on 
the  basis  of  merit,  but  according  to  seniority. 

The  labor  unions  have  done  this.  They 
have  made  seniority  alone  the  basis  of  pro- 
motion. There  is  no  chance  now — at  least 
on  roads  where  the  men  are  thoroughly 
organized — for  a  spectacular  career.  There 
is  no  chance  to  rise  through  alertness  and 
faithfulness.  And  so  the  men  have  no  in- 
terest except  in  getting  the  biggest  day's  pay 
for  the  smallest  day's  work. 

Not  only  that;  union  men  arrange  among 
themselves  to  conceal  from  the  company  any 
small  slip  or  lapse  of  duty.  These  things 
should  be  reported.  Human  life  depends  on 
weeding  out  stupid  and  unfaithful  employees. 
But  the  men  now  shield  one  another  and 
balk  the  officials  in  their  efforts  to  hunt  out 
incompetents  or  to  place  the  blame  for  acci- 
dents. The  men  don't  look  upon  the  com- 
pany as  a  friend  and  refuge,  but  as  an  op- 


High    Bridge   at   St.    Paul    after   the   Storm. 


Wrecked  Spans  on  the  Right  Bank  of  the   River. 


of  12  persons.  The  storm  cut  a  pathway 
about  a  half  mile  wide  and  eight  miles  long 
through  the  business  and  residence  district 
of  St.  Paul  and  did  considerable  damage  in 
Minneapolis  across  the  river.  A  theatre  on 
the  edge  of  the  river  was  completely  demol- 
ished and  several  members  of  the  audience 
were  killed  and  injured.  As  the  storm  swept 
up  the  river  valley  it  struck  the  High  Bridge 
across  the  Mississippi  at  Smith  avenue  and 
carried  away  two  60-ft.  plate  girder  approach 
spans  on  the  right-hand  bank,  one  170-ft. 
span,  a  trestle  tower  carrying  a  50-ft.  span 
and  one  250-ft.  span.  This  bridge,  which  was 
built  in  1889,  is  one  of  the  most  noteworthy 
structures  in  the  Northwest.  It  has  a  total 
length  of  2,770  ft.,  wiJh  a  24-ft.  roadway  and 
two  side-walks  8  ft.  wide.  The  bridge  starts 
from  the  bluff  on  the  left  bank  of  the  river 
at  an  elevation  of  90  ft.  above  low  water,  and 
is  built  on  an  ascending  4  per  cent,  grade 
to  the  bluff  on  the  opposite  side,  where  it 
reaches  an  elevation  of  200  ft.  above  low 
water.  It  consists  of  four  spans  of  40-ft.  ' 
plate  girders,  three  spans  of  50-ft.  plate  gird- 
ers, two  spans  of  60-ft.  plate  girders,  nine 
spans  of  80-ft.  riveted  open  web  girders,  five 


We  are  indebted  to  Capt.  L.  W.  Rundlett, 
Commissioner  of  Public  Works,  St.  Paul,  for 
the  photographs  and  particulars  of  the  above 
statement. 


The   Effect  of  Unions  on   Railroads. 


The  'New  York  Sun  prints  the  following, 
as  an  interview  with  a  "prominent  railroad 
official,"  whose  name  is  not  mentioned.  Fur- 
ther comment  on  the  subject  is  printed  this 
week  in  the  editorial  column. 

Undoubtedly  fatalities  have  increased  un- 
duly in  the  last  decade.  And  why?  It  is  a 
puzzling  question  at  first.  Traffic  has  grown 
enormously,  it  is  true;  yet  never  before  has 
so  much  thought,  care  and  money  been  ex- 
pended on  safety  appliances  and  devices.  The 
factors  which  make  for  safety  seem  to  have 
gone  ahead  of  the  factors  which  make  for 
danger.  The  air-brake  is  now  made  compul- 
sory by  law.  The  use  of  vertical  plane  coup- 
lers and  improved  systems  of  signals  is  uni- 
versal. Steel  bridges  have  replaced  the  old, 
dangerous  wooden  trestles.  Roadbeds  are 
improved  all  along  the  line.     We  have  de- 


pressor.    It  is  a  reproach  to  be  a  "company 
man." 

Unfortunately,  the  communities,  especially 
the  small  ones,  stand  by  the  men  in  this 
attitude.  It  isn't  the  road  that  suffers  from 
big  wrecks;  it  is  the  public.  It  isn't  the  rail- 
road official  who  gets  killed  in  accidents; 
it  is  the  ordinary  citizen.  They  sow  the 
wind  when  they  stand  by  the  unions,  and 
they  reap  the  whirlwind. 


On  the  6th  of  July  a  locomotive  boiler  ex- 
ploded while  standing  on  a  station  track  in 
Paris  with  a  violence  rarely  if  ever  equaled. 
It  was  reduced  to  so  many  fragments  that 
it  was  difficult  to  recognize  where  any  of 
them  belonged,  when  investigating  the  cause 
of  the  explosion.  It  had  come  in  with  a 
train  four  hours  before  and  was  to  go  out 
three  hours  later.  No  one  was  on  it  at 
the  time,  but  its  engineer  and  fireman  were 
on  their  way  to  it  and  near  enough  to  be 
hurt,  with  12  other  persons,  some  of  them 
in  the  streets  at  considerable  distances. 
This  was  the  first  locomotive  explosion  on 
this  railroad  for  33  years. 
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European  railroads  have  been  experiment- 
ing extensively  with  rail  auto-cars  for  the 
purpose  of  improving  the  service  and  de- 
creasing the  cost  of  operation  of  branch  lines, 
where,  owing  to  the  limited  traffic,  train 
service  had  been  operated  at  a  loss.  In  many 
cases  it  has  been  found  that  the  cost  of  con- 
ducting transportation  by  the  rail  auto-car 
is  one-fourth  of  the  cost  of  train  service. 
Experience  has  also  shown  that  by  establish 
ing  four  runs  each  way  with  auto-cars  as 
against  one  train  each  way  and  with  re- 
duced rates  the  net  earnings  can  be  doubled 
and  in  some  cases  even  trebled.  It  has  also 
been  found  that  the  use  of  auto-cars  is  re- 
sponsible for  a  considerable  saving  in  the 
cost  of  road  maintenance  owing  to  the  ab- 
sence of  the  unbalanced  reciprocating  parts 
of  the  locomotive. 

The  car  shown  in  the  accompanying  illus- 
trations is  the  design  of  Ganz  &  Company, 
of  Budapest,  and  has  met  with  much  favor 
in  Europe.  There  are  cars  now  in  use  or 
under  construction  for  the  Hungarian  State 
Ratlways.  the  Southern  &  Kassa-Oderberg 
Railways,  the  Russian  railroads,  the  Servian 


1 

Fig.    1 — Ganz  Auto-Car  for  the  Servian    State   Railways. 

feed  pump  of  special  design  is  used.  A  and  on  a  1  per  cent,  grade,  the  speed  is  15 
100  h.p.  car  having  two  boilers  and  two  miles  an  hour.  The  coal  consumption  is 
50  h.p.  motors  weighs,  in  working  order,  from  8  to  14  lbs.  per  Inile.  The  car  has  a 
about  35  tons,  and  carries  enough  coal,  and  seating  capacity  of  46  passengers  and  'Kas  a 
water   for    a    50    mile   run.      The    maximum     toilet,  and  a  baggage,  mail  and  express  room. 

The  cost  for  conducting  transportation  and 
maintenance  of  equipment  with  auto-car  ser- 
vice has  been  estimated  as  follows.  On  a 
basis  of  200  miles  service  per  day. 


Fig.  2  — Floor  Plan — Ganz  Auto-Car. 


For  writing  off  capital  outlay 

I  Cost  of  car,  including  royalty). 

Cost  of  repairs  and  renewals  of  mechani- 
cal parts    

Cost  of  repairs  of  car  body,  couplers, 
brakes  and  trucks   

Cost  of  fuel,  lubricating  and  water 

Cost  of  crew  (1  motorman.  1  conductor. 
1  trainman)  mailing  about  200  miles 
per  day   


Per  mile. 
5     cts. 


State  Railways,  and  others.  The  Bavarian 
State  Railways  were  the  first  to  decide  on 
the  general  adoption  of  this  car.  The  half- 
tone illustration  (Fig.  1)  shows  a  car  built 
for  the  Servian  State  Railways.  A  typical 
floor  plan  is  shown  by  Fig.  2. 

The  steam  generator  of  the  Ganz  car  is 
shown  in  Fig.  .3.  These  boilers  are  built  in 
sizes  from  35  to  80  h.p.  each.  They  are  ap- 
plied singly  up  to  80  h.p.,  and  when  more 
power  is  needed,  two  boilers  are  used  on  the 
car.  The  boiler  consists  essentially  of  an 
outer  and  an  inner  annular  water  space  con- 
nected by  short  water  tubes.  The  coal  is  fed 
down  through  the  hopper  formed  by  the  in- 
ner ring  of  the  boiler  and  is  burned  on  the 
grate  below.  The  smoke-box  and  stack  are 
built  up  over  the  annular  space  crossed  by 
the  water  tubes.  A  live  steam  jet  is  provided 
for  increasing  the  draft  if  necessary,  but 
the  exhaust  from  the  cylinders  is  usually  suf- 
ficient. The  steam  is  slightly  superheated  on 
leaving  the  boiler. 

The  motors  are  built  in  sizes  from  35  to 
80  h.p.  Up  to  80  h.p.  one  motor  is  used  and 
for  greater  power  two  motors  are  used.  Each 
motor  has  compound  cylinders.  The  motor 
is  shown  in  Figs.  4  and  5.  The  motor  drives 
the  car  axle  through  a  differential  gear 
having  two  speeds.  Going  up  grade,  half 
speed  can  be  obtained  without  changing  the 
speed  of  the  motor.  The  frame  of  the  motor 
is  flexibly  suspended  at  the  cylinder  end 
from  the  car  frame.  The  gear  box  is  air 
tight  and  is  filled  with  oil.  The  motorman 
can  control  the  motor  without  leaving  his 
post.  The  control  apparatus  is  shown  in 
Fig.  6.  In  starting,  both  cylinders  of  the 
motor  can  be  worked  simple.  The  coal 
bunker  is  near  the  boiler  and  against  the 
end  partition  of  the  car.  ,  The  hopper  can 
be  filled  from  outside  the  car.  The  water 
tanks  are   suspended  to  the  car  frame.     A 


Total,  per  mile 16.5  cts. 

speed  on  a  level  traik  is  46  miles  an  hour,  Considering  the  present  cost  of  train  ser- 

and  on  a  1  per  cent,  grade  the  speed  is  2.3  vi:o   which,   if   the    item   of  writing  off  the 

miles   an   hour.      With   a   26-ton   trailer,   the  capital     outlay     is    to     be     included,    would 

speed  on  a  level  track  is  28  miles  an  hour,  amount  to  60  cents  per  train  mile,  gives  the 


Fig.    4  — Side    Elevation    of   Steam    Motor — Ganz    Auto-Car. 


•The  American  rights  of  Ganz  &  Comnany  are 
represented  bv  Mr.  G.  beve,  114  Liberty  St.,  New 
York. 


Horizontal    Plan    and   Sectional    Elevation   of    Ganz   Steam    Motor. 
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auto-car  a  great  advantage  for  branch   line    on  a  number  of  other  lines.    Auto-cars  were    them  off   with  water  to  clean  them 
and  suburban   service.     There  is  no   reason    used  in  1903.  put    the    heavy    boxes    and     packages 

why  small  types  could  not  be  used  on  sur-     _ ^         ^ 

face  and  interurban  lines  where  the  fre- 
quency  is  not  sufficient  to  warrant  the  capital 
outlay  for  electric  traction.  Such  small  units 
could  be  operated  at  much  reduced  cost,  not 
exceeding  10  cents  per  car  mile. 

The  following  statistics  of  a  Hungarian 
branch  line  using  the  Ganz  car  may  be  in- 
teresting.  Similar  results  have  been  obtained 


Don't 
on 


„       ,  Year.  I899. 

Number  ot  trains    14 

Xumber  of  passengers .      37 1 

Uross  earnings,  in  Itroneu*  ...    104.22 

Earnings  per  train  kilometer,   in  kronen..  .2.5 

Earnings  i^er  passenger,  in  kronen    .07 

Cost  ot  transportation  per  train-kilometer. 

in    kronen .302 

*1  krone  is  about  20  cents. 


8sy 
37a.;{s 


1902. 

20 

1,1 00 

400.2.") 

.43 

.3S 


1903. 
32 
1,904 
Oi'J.70 
.4o 

.12 


By  the  above  it  will  be  seen  that  for  the 
year  of  1899  the  cost  per  train  kilometer  was 
.302,  and  the  gross  earnings  per  train  kilo- 
meter was  .25,  leaving  a  deficit  of  .052.  In 
1903  the  cost  per  auto-car  kilometer  was  .12, 
and  the  gross  earnings  per  auto-car  kilo- 
meter was  .46,  showing  a  net  profit  of  .34 
per  auto-car  kilometer  notwithstanding  the 
tact  that  in  the  first  case  the  rales  in  force 
allowed  .67,  while  in  1903,  using  auto-cars, 
the  rates  had  been  lowered  to  .35  per  pas- 
senger. 


How    to    Handle    Freight   Safely. 


(Continued  from  page  287.) 


Fig.  6  — Controller  of  Ganz  Auto-Car. 


A  little  while  ago  we  had  a  shipment  of 
books   going  to   Sheboygan  on   the  Ashland 
Division,  shipped  by  John  Wanamaker.     He 
is   shipping  us   books  all   the  time.     I   now 
have    four   letters    from,  him   asking   me   to 
subscribe  to  something  I  can't  read.     Well, 
what   happened   to   the   books?     They   were 
put  in  a  car  that  had  oil  in  it.     Of  course, 
the  oil  got  on  the  books  and  it  got  all  over 
the  books.  We  got  the  books  and  Wanamaker 
got  the  money — got  it  a  good   deal  quicker 
than  if  he  had  sold  the  books  to  me.     .    .     . 
We  always  work  better 
when  watched  occasion- 
ally,    when      somebody 
comes    around     to     see 
whether    we    are    doing 
our   work    right.     Now, 
you     gentlemen    t  e  r  e 
who  have   men   loading 
freight     for     you,     if 
you    will    go    into    the 
cars    in     the     morning 
and    see   that   they   are 
c  1  e  an     and     go     into 
them     after     they     are 
loaded  and  see  if  they  are  properly  loaded — 
you  don't  have  to  do  it  all  the  time,  but  just 
often  enough  to  catch  some  one  and  you  will 
catch   them   every   time   they   do   something 
wrong,  then  we  will  have  this  thing  going 
right.      Just    give    it    the    supervision    that 
you  would  give  your  own  business,  just  give 
it  the  supervision  that  you  are  paid  for  giv- 
ing it.     That   is  one   of  the   things  lacking 
on    a   railroad    to-day.     There    isn't    enough 
supervision.    We  don't  have  enough  superin- 
tendents and  a  great  many  times  where  we 
have  them — I  say  that  without  disrespect  to 
any    of   the   gentlemen    here — where   we    do 
have  them,  they  are  not  the  right  kind,  but 
we  do  not  have  enough  supervision.     What 
we  need  is   more   inspectors,  more  superin- 
tendents.    The  pay   roll   would    be  a   little 
higher    but    the    loss    and    damage    account 
would  be  a  great  deal  less — if  the  supervis- 
ion was  the  right  kind. 

On  the  Northern  Wisconsin  Division,  you 
have  some  places  where  the  cows  have  calves 
three  or  four  times  a  year,  and  I  think  often 
they  must  be  twins.  Now,  don't  load  those 
calves  [veals]  on  top  of  butter.  That  is  not 
the  place  for  them.  The  butter  tubs  are  all 
covered  with  blood,  and  the  agent  at  desti- 
nation has  got  to  scrape  those  tubs  and  wash 

♦Extracts  from  an  address  by  R.C.  Uichards,  Gen- 
eral Claim  .\gent  of  the  Chicago  &  North  Western, 
recently  delivered  at  meetings  of  the  agents  of  the 
company. 


top  all  the  time.  Don't  make  a  special 
effort  to  put  machinery  on  flour  or  sacks 
of  sugar  and  don't  put  it  on  automobiles. 
We  had  a  shipment  of  an  automobile  the 
other  day  where  a  lot  of  agricultural  imple- 
ments had  been  loaded  on  top  of  it.  The 
fellow  that  did  it  was  sure  the  car  would 
be  sealed  up  and  pulled  out  and  put  into 
some  train.  If  he  thought  somebody  was 
going  to  look  into  the  car  before  it  went 
out  and  find  that  the  freight  had  been  im- 
properly loaded  he  would  not  have  done  that. 
And  that  was  a  $2,500  automobile.  Automo- 
biles are  about  as  delicate  a  piece  of  prop- 
erty as  we  have  to  handle.  See  that  they 
are  properly  braced  in  the  car  so  they  won't 
run  from  one  end  to  the  other  and  up  the 
sides  and  knock  the  end  out. 

We  receive  a  great  deal  of  perishable 
freight,  and  we  want  to  load  it  in  a  refrig- 
erator. If  you  don't  have  any  ice  at  your 
station  and  the  stuff  will  spoil  before  it 
reaches  the  next  icing  station  or  destination, 
go  and  get  some  ice.  Don't  let  the  property 
spoil  because  you  don't  want  to  spend  ?2 
or  $3.  If  the  Superintendent  won't  refund 
that  amount  I  will.  I  will  agree  to  pay  for 
it  every  time.  And  in  loading  a  refrigerator 
see  that  the  waste  pipes  are  open  so  that  the 
water  will  run  out  of  the  car  instead  of 
into  it. 

Refrigerators  in  the  winter  time  have 
veuts;  they  have  covers  on  the  top  where  the 
ice  is  put  in  the  bunkers.  If  you  leave  the 
pipes  open  the  cold  will  get  in  there  and 
if  the  car  is  going  far  enough  it  will  freeze 
the  contents.  If  you  have  a  refrigerator  car 
and  there  is  a  heater  in  it,  see  that  it  is 
burning  and  that  it  has  enough  oil  in  it  to 
keep  it  going  and  carry  it  through  to  the 
next  division  terminal  and  don't  turn  the 
wick  up  too  high.  We  lately  had  two  cases 
of  damage  to  butter.  The  stuff  was  so  cov- 
ered with  soot  and  dirt  that  nobody  would 
take  it  and  we  had  to  pay  for  it.  We  paid 
up  to  the  first  day  of  July  $13,833  for  dam- 
age to  stuff  by  frost;  and  we  have  a  lot  more 
to  pay  for  on  claims  that  have  not  been  set- 
tled, all  because  this  refrigerator  business 
is  not  properly  handled. 

We  are  having  flour  claims  to  beat  the 
band.  Claims  for  flour  damaged  by  wet  on 
account  of  being  loaded  into  cars  with  leaky 
roofs.  When  an  inspection  of  a  car  is  made 
it  should  be  made  carefully  and  with  a  view 
of  locating  defects.  There  is  no  need  of 
making  an  inspection  if  we  do  so  to  find 
everything  all  right.  Only  a  short  time  ago 
a  man  was  running  a  train  on  a  certain  road 
on  double  track.  He  was  on  the  wrong  track 
and  didn't  discover  it  until  he  had  run  ten 
miles.  He  was  the  best  engineer  they  had. 
but  that  night  he  worked  automatically  and 
didn't  think  where  he  was  going  and  a  col- 
lision resulted.  Frequently  we  make  an  in- 
spection or  do  things  in  that  way. 

Sacked  flour,  when  wet  should  be  resacked. 
There  is  only  a  very  little  of  it  damaged 
around  the  edges  that  sticks  to  the  sack. 
The  damage  don't  get  inside..  If  anyone 
tries  to  teli  you  a  sack  of  flour  is  damaged 
to  the  extent  of  50  cents  or  $1,  don't  you 
believe  it.  When  you  have  any  claims  of 
that  kind  and  the  consignee  won't  take  the 
flour  and   resack   it,  do  it  yourself.     If  you 
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can't  do  it  yourself  hire  somebody  to  do  it, 
anu  if  you  can't  get  anyone  to  do  it  send  tlie 
flour  to  me  and  I  will  have  it  resacked;  but 
don't  wait  two  or  three  weeks  before  you 
do  it,  because  if  you  do  the  flour  will  be- 
come mouldy.  It  wants  to  be  attended  to 
right  awa> — do  it  right  oft.  Whenever  we 
have  a  sack  damaged  in  that  way  it  amounts 
to  about  10  cents,  and  we  usually  get  a  claim 
all  the  way  from  50  cents  to  $1.50.  Handle 
this  flour  just  the  same  as  we  would  handle 
it  for  ourselves,  then  you  will  be  all  right. 

in  the  grain  States  the  business  of  carry- 
ing the  wheat,  corn  and  oats  will  soon  com- 
mence. Insist  upon  the  elevator  people 
patching  up  any  leaky  car  before  it  is 
loaded,  and  if  one  ijian  won't  do  it  give  the 
car  to  his  competitor  who  will;  then  we 
won't  have  a  continual  stream  of  claims  for 
grain  leaking  out  of  cars  this  winter. 

But  for  goodness  sake,  examine  cars  to 
know  whether  they  are  loaded  with  grain 
before  issuing  receipts  for  them,  and  mark 
the  receipts,  "Shippers  load  and  count." 
Don't  do  as  Missouri  Valley  did  with  his 
car  of  corn. 

Rule  65  says  that  when  a  shipment  is  de- 
livered to  us  for  transportation  it  becomes 
the  property  of  the  consignee.  It  don't  be- 
long to  the  shipper  any  more.  If  you  get  a 
request  from  the  shipper  or  anyone  else  not 
to  deliver  it  to  the  consignee  or  to  deliver 
it  to  some  other  consignee,  don't  you  do  it, 
but  notify  me  about  it,  and  notify  me  right 
away  because  under  certain  circumstances 
the  shipper  has  a  right  of  Stoppage  in  tran- 
situ where  he  finds  after  the  shipment  has 
gone  forward  that  the  party  has  no  money 
to  pay  for  it  or  the  goods  were  obtained  in 
a  fraudulent  manner  and  tliat  is  why  he 
wants  the  shipment  stopped.  Don't  you  do 
it,  but  notify  me  by  wire.  If  there  is  any 
possibility  of  its  getting  to  destination  and 
being  delivered  before  you  can  notify  me 
and  proper  action  can  be  taken,  wire  the 
agent  at  destination  to  hold  it  subject  to 
my  order.  If  you  can't  get  a  message  off 
by  railroad  wire — sometimes  it  takes  longer 
to  get  a  telegram  through  than  it  would 
to  walk — use  the  telephone,  or  if  Sunday  or 
a  holiday  is  going  to  intervene  and  you  can't 
reach  me,  or  the  agent  at  destination  by  rail- 
road wire  send  a  Western  Union  telegram, 
and  charge  it  to  the  shipper.  He  will  be 
glad  to  pay  the  charges  to  have  his  goods 
taken  care  of.  If  he  won't  pay  for  it,  charge 
it  to  Richards,  he  will  pay  for  it  every  time. 
If  you  can't  reach  me  by  telegraph  use  the 
telephone.  And  when  the  shipment  is 
stopped  we  must  not  deliver  it  until  the  dis- 
pute is  settled,  because  if  we  do  it  may  turn 
out  that  the  shipper  did  not  have  the  right 
to  stop  it,  and  if  we  make  a  mistake  in  de- 
livering those  goods  we  have  got  to  pay  for 
it.  We  have  pending  now  a  claim  of  this 
kind  for  $700,  the  value  of  a  carload  of 
com  from  River  Sioux  to  Nashville.  .  .  . 
We  had  a  whole  lot  of  claims  last  year  on 
the  A.  Division  for  shipments  delivered  to 
somebody  other  than  the  consignee.  .  . 
Always  check  packages  when  you  make  de- 
livery, and  know  whether  they  are  In  good 
order  or  bad  order;  and  you  want  to  know 
that  you  are  delivering  it  to  the  right  con- 
signee. If  the  consignee  don't  come  himself 
and  sends  a  drayman  the  drayman  must 
have  an  order.  Don't  deliver  it  to  the  dray- 
man without  an  order.  A  shipment  of  cigars 
going  to  Tracy  was  delivered  to  drayman 
and  he  receipted  for  them.  The  consignee 
says:  I  didn't  get  them  or  give  an  order. 
We  show  him  his  forgotten  standing  order, 
and  we  don't  have  to  pay  the  claim.  Now, 
It  is  just  as  necessary  to  preserve  those 
standing  orders  as  it  Is  to  take  them.  Be- 
fpuse  if  we  can't  produce  the  order  and  the 
-,   r.Fignee   comes  to   us  and   says  he   didn't 


get  the  stuff — he  is  going  to  lie  about  it— we 
will  have  to  pay. 

If  you  get  bad  orders,  shorts  or  anything 
like  that  of  large  value,  $50  or  over,  in  addi- 
tion to  making  your  report,  telegraph  me 
about  it.  Make  me  get  busy.  A  letter  will 
always  receive  more  prompt  attention  than 
a  form.  We  handle  about  4,000  pieces  of 
mail  a  day.  Just  think  of  it.  Just  think 
of  what  it  amounts  to  in  a  year. 

If  a  shortage  occurs  and  there  is  another 
railroad  running  into  your  town,  inquire  of 
the  agent  of  the  other  railroad  if  he  is  over 
the  property,  as  losses  are  frequently  located 
in  this  way. 

Rule  94  states  that  over  freight  when 
marked  with  the  name  of  consignee  and  des- 
tination should  be  sent  forward.  That  don't 
mean  to  put  it  in  the  freight  house  behind 
a  lot  of  rubbish  for  a  year  or  two  and  after 
the  claim  has  been  paid  find  it.  It  means 
that  you  should  bill  it  out  on  a  separate 
way-bill  that  day.  I  have  no  doubt  in  my 
mind,  from  looking  around  some  of  the 
freight  houses,  that  some  of  you  never  saw 
that  rule.  .  .  .  We  try  to  keep  the  shorts 
and  overs  by  commodities,  not  by  names  of 
the  consignee. 

Rule  No.  118%  says  if  you  get  any  piece 
of  unmarked  over  freight  you  want  to  tag 
it.  There  is  a  wire  on  the  tag,  you  need  not 
get  a  st'-ing,  and  all  you  have  got  to  do  is 
to   put   it   on.      Show   the   car   number  from 


end  of  the  car;  we  aren't  paid  for  that  addi- 
tional ride.  Break  it  down  and  fix  it  so  it 
won't  get  spoiled  or  damaged.  Handle  it  the 
same  as  you  would  your  own,  as  if  you  were 
driving  a  dray.  And  when  you  have  mer- 
chandise going  to  small  stations  and  you 
don't  have  enough  help  and  it  is  raining 
to  beat  the  band,  don't  unload  the  stuff  in 
the  rain,  but  take  it  on  to  the  uext  place 
and  bring  it  back  next  day,  because  the 
chances  are  if  the  freight  is  unloaded  in  the 
rain  it  will  all  be  damaged.  Don't  put 
pianos  under  the  eaves  of  the  .freight  house. 
(To  be  continued.) 


The    Card    System    for    Engineering    Infor- 
mation. 

BY    G.    E.    WADSWORTli. 

The  advantage  of  the  card  over  the  book 
system  for  various  forms  of  records  has  so 
often  been  elucidated  that  it  is  unnecessary 
here  to  dwell  on  the  pros  and  cons  of  the 
case.  The  writer  has  for  a  number  of  years 
used  with  great  satisfaction  the  card  system 
for  preserving  engineering  notes,  clippings, 
etc.,  which  are  usually  kept  in  note  book  or 
scrap  book  form. 

A  3  X  5-in.  card  was  adopted  as  being  a 
convenient  size,  and  wide  enough  to  take  a 
column  of  ordinary  printed  matter.  Al- 
though this  size  seems  small  at  first  thought 
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which  received  and  the  date  received,  and 
put  it  where  it  will  be  seen  and  not  get 
torn  off.  If  you  don't  get  disposition  for 
it  in  30  days  send  it  to  division  headquar- 
ters. 

When  you  get  a  shipment  that  is  refused, 
the  first  thing  you  want  to  do  is  to  notify 
the  billing  agent.  If  it  happens  to  be  mer- 
chandise that  can  be  sold  only  in  a  certain 
season,  and  the  time  for  selling  goes  by, 
the  first  thing  we  know  we  get  a  claim  for 
$400  or  $500,  the  full  value  of  the  consign- 
ment. The  shipper  says:  "You  didn't  tell 
m.e  the  stuff- was  refused  and  I  didn't  know 
it  until  I  sent  the  consignee  a  bill."     .     .     . 

At  the  end  of  every  month  you  are  sup- 
posed to  send  in  a  list  of  stuff  that  is  un- 
claimed aind  refused.  Many  that  we  receive 
are  made  up  with  great  care  and  are  of  great 
assistance  to  us,  but  there  is  a  whole  lot 
that  are  of  no  account.  They  arc  taken 
from  the  expense  bills  in  the  cashier's  desk 
and  filled  out. 

We  have  a  great  many  claims  for  damage 
to  perishable  freight  because  we  do  not  no- 
tify the  shippers.  I  recently  had  printed  on 
the  perishable  way-bills:  "Notify  the  bill- 
ing agent  by  wire  if  shipment  is  not  ac- 
cepted in  side  of  24  hours."  If  you  will  do 
that  we  will  do  the  rest.  If  you  have  any 
carload  freight  in  penalty  cars  which  is  re- 
fused or  which  consignees  do  not  anload 
promptly  notify  me. 

You  men  who  handle  this  freight  in  trains, 
when  you  get  one-half  of  the  car  unloaded 
don't  leave  the  rest  of  it  four  or  five  tiers 
high  so  that  the  first  time  the  car  is 
switched  the  freight  will  be  sent  to  the  other 


with  some  ingenuity  in  the  use  of  scissors, 
and  in  arrangement  on  the  card,  it  will  be 
found  that  considerable  information  can  be 
crowded  in  the  3  x  5-in.  space.  The  reverse 
of  the  card  is  of  course  available  when  cuts 
are  large,  and  in  some  instances  the  accor- 
deon  fold  may  be  used  to  reduce  the  size  of 
a  large  cut.  At  all  events  it  is  the  essence 
of  the  system  to  preserve  the  salient  details 
in  a  logical  arrangement  within  a  small  com- 
pass. 

Engineering  periodicals,  trade  publica- 
tions, catalogues,  etc.,  contain  matter  with 
accomparrying  cuts  which  are  of  more  or  less 
interest,  and  after  the  special  features  are 
taken  out  for  the  cards,  the  publication  can 
be  discarded,  as  a  file  of  them  soon  assumes 
unwieldy  proportions.  Observations  result- 
ing from  practice  may  be  placed  on  the  cards 
roughly  at  first,  and  afterward  given  to  a 
stenographer  and  typewritten  in  neat  shape. 
Prevailing  prices  for  material  and  labor, 
also  for  work  in  place  may  be  kept  in  tabu- 
lated form  under  the  proper  heading,  and 
added  to  from  time  to  time  as  further  in- 
formation is  available. 

In  some  engineering  offices  detail  plans, 
working  drawings,  etc.,  are  reduced  by  pho- 
tography to  a  uniform  smaller  size  sheet, 
and  when  blue  prints  of  these  reductions  are 
accessible,  it  is  often  possible  to  obtain  a 
copy  of  an  assembled  drawing  not  larger 
than  the  card  size,  and  on  the  reverse  of  the 
card  may  be  tabulated  in  detail  the  items, 
with  contract  prices  which  give  the  cost  per 
unit  of  the  part  in  question,  which  is  con- 
venient for  future  estimates. 

Results  may  often  be  reduced  to  advantage 
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to  a  graphical  representation,  and  for  this 
purpose  millimeter  cross-section  paper  of  the 
thin  tracing  paper  type,  pasted  on  to  the 
card,  or  of  the  thick  type  pasted  back  to 
back  may  be  used.  Paragraphs  or  clauses 
tor  specifications,  to  apply  in  general  or  in 
particular  instances  may  be  written  on 
cards  and  placed  under  appropriate  head- 
ings, whence  they  are  quickly  available  as 
guides  in  drafting  specifications  for  new 
work,  or  they  may  be  given  to  a  stenog- 
rapher to  copy  in  toto.  Standard  practice 
■  in  the  way  of  detail  design,  when  shown  on 
cards  in  the  way  of  a  sketch  or  clipping 
from  an  illustration,  may  be  turned  over  to 
the  draftsman  with  instructions  to  follow  the 
general  idea.  In  short,  information  pre- 
served in  this  form,  although  of  a  widely 
varying  nature,  is  always  perfectly  classified 
and  sub-classified,  and  is  quickly  available. 
The  accompanying  illustrations  of  cards 
taken  at  random  give  an  idea  of  the  scope 
of  photographic  reductions  which  can  be 
made  of  diverse  kinds  of  material,  without 
regard  to  typewritten  cards  and  those  filled 
out  with  pen  and  ink,  as  well  as  blue  prints, 
which  constitute  a  considerable  part  of  the 
record. 


Specifications.* 


For  convenience  of  reference  and  for 
clearness,  specifications  are  usually  divided 
into  clauses,  which  may  be  classed  as  gen- 
eral and  specific.  General  clauses  refer  to 
the  business  relations  that  shall  exist  be- 
tween the  parties  to  the  contract.  In  them 
is  found  the  general  description  of  the  work 
as  a  whole  without  any  particular  reference 
to  details.  Times  and  methods  of  making 
payments,  adherence  to  specifications,  in- 
spection, and  other  analogous  headings  make 
up  their  subject  matter.  They  should  be 
comprehensive  in  their  scope,  and  should 
not  contradict  one  another.  Contradictory 
clauses  are  sure  to  be  a  stumbling  block 
that  will  create  friction  and  delay.  At  first 
glance  one  would  say  that  such  clauses  are 
easily  eliminated,  but  care  is  necessary  to 
accomplish  this.  For  instance,  a  certain  re- 
sult may  be  desired  in  the  substructure  of  a 
bridge  that  will  not  fit  in  with  the  kind  of 
substructure  wanted. 

Specific  clauses  have  to  do  with  the  de- 
tails of  construction  and  the  description  of 
particular  features  of  design.  They  embody 
the  special  ideas  that  the  engineer  wishes  to 
incorporate  in  the  work,  and  they  should  be 
just  as  minute  in  detail  as  is  requisite  to 
set  forth  the  exact  plan  desired.  Detailed 
drawings  may  be  necessary  to  indicate  clear- 
ly just  what  is  to  be  done,  and  these  draw- 
ings either  should  be  prepared  before  the 
specifications  are  written,  or  at  least  should 
be  sufliciently  matured  in  the  mind  of  the 
engineer  to  enable  him  to  write  his  specifi- 
cations in  accordance  with  them.  It  must 
be  remembered  that  the  specifications  and 
plans  constitute  a  guide  book  for  the  con- 
tractor and  the  resident  engineer.  They 
should  tell  what  must  be  done,  but  should 
not  necessarily  state  just  how  it  should  be 
done.  Specifications  should  look  to  the  ac- 
'■omplishment  of  an  end  rather  than  to 
the  means  of  its  attainment.  Of  course  there 
are  exceptions  to  this,  as  when  the  engineer 
believes  that  for  the  best  results  a  thing 
must  be  performed  in  some  particular  way, 
in  which  case  it  is  necessary  to  incorporate 
the  method  in  the  specifications.  It  must 
be  remembered  that  under  these  circum- 
stances the  contractor  cannot  be  held  re- 
sponsible for  the  mistakes  of  the  engineer. 
When  an  engineer  specifies  that  a  thing  shall 

•Extract  from  a  lecture  delivered  to  the  senior 
class  of  the  Rensselaer  Polytechnic  Institute  by 
J.  A.  L.  Waddell,   D.  Sc,  LL.D. 


be  done  in  a  certain  way,  he  must  assume 
the  responsibility  of  the  outcome,  because 
the  contractor  is  not  free  to  adopt  the 
method  he  thinks  best  suited  to  the  case  in 
hand.  For  this  reason  specifications  should 
leave  the  method,  as  far  as  can  be  done  con- 
sistently, to  the  contractor,  and  instead 
should  dwell  upon  the  end  to  be  attained.  A 
good  contractor  who  is  active  and  progres- 
sive may  frequently  wish  to  introduce  meth- 
ods of  construction  better  than  those  con- 
ceived by  the  engineer,  and  it  were  a  poor 
set  of  specifications  which  would  prevent  his 
doing  so.  A  specification  can  readily  be 
very  strict  concerning  the  finished  work  and 
at  the  same  time  very  liberal  as  to  the  meth- 
ods to  be  employed  in  its  accomplishment. 

It  frequently  happens  that  specifications 
are  written  without  any  accompanying  plans 
at  all.  In  such  cases  it  is  usual  to  require 
bidders  to  submit  with  their  tender  plans 
more  or  less  detailed  of  what  they  propose 
to  do.  In  this  way  the  engineer  may  make 
a  choice  from  various  plans  presented  and 
thus  obtain  what  he  considers  the  best  of  a 
number  of  ideas.  Specifications  of  this  kind 
will  have,  of  course,  very  little  or  nothing 
at  all  to  do  with  the  details  involved,  but 
will  be  concerned  almost  entirely  with  the 
final  desired  outcome.  In  other  words,  such 
a  specification  will  consist  very  largely  of 
general  clauses,  those  of  a  specific  nature 
being  either  entirely  eliminated  or  reduced 
to  a  minimum.  This  method  of  letting  con- 
tracts without  any  accompanying  plans  Is 
by  no  means  to  be  commended.  A  good 
engineer  does  not  want  other  peopb^  to  tell 
him  Ahat  to  use  or  what  to  do.  If  he  is 
thorough  and  well  posted  in  his  profession, 
he  if-  not  going  to  let  his  own  ideas  be  super- 
seded by  those  of  a  contractor  who  furnishes 
plans  with  hir>  bid.  In  such  a  case  the  engi- 
neer becomes  only  an  inspector  who  simply 
passes  upon  the  work  and  determines 
whether  or  not  it  fulfils  requirements,  when 
perhaps  much  of  the  work  is  entirely  at 
variance  with  his  own  ideas.  It  is  reason- 
able to  suppose  that  an  engineer  who  de- 
votes his  entire  time  to  designing  structures 
of  a  particular  kind  (and  no  one  man  will 
attempt  to  cover  the  entire  field),  is  more 
capable  of  arriving  at  the  best  design  for  a 
given  case  than  a  contractor  who  is  engaged 
in  work  of  a  varied  nature,  and  who  per- 
haps has  given  little  or  no  thought  to  the 
designing  of  the  particular  kind  of  structure 
upon  which  he  desires  to  tender.  It  is  un- 
doubtedly a  fact  that  the  best  results  are 
accomplished  when  the  plans  and  specifica- 
tions are  prepared  by  a  competent  engineer, 
and  when  the  bidder  is  governed  by  their  re- 
quirements. 

Let  us  consider  some  of  the  salient  fea- 
tures of  good  specifications.  Primarily,  they 
should  give  a  clear  and  concise  description 
of  the  work,  first  when  considered  as  a 
whole,  and  then  in  detail,  no  part  being 
slighted  in  this  description.  It  will  not 
answer  for  the  engineer  to  suppose  that  the 
contractor  will  do  things  as  a  matter  of 
course,  but  he  must  produce  a  specification 
that  will  insure  their  being  done.  A  con- 
tractor, if  he  be  thoughtful  and  careful,  will 
pay  close  attention  to  every  detail  set  forth 
in  the  specifications;  and  he  should  make 
his  bid  expecting  to  fulfil  just  the  require- 
ments enumerated  in  them,  no  more  and  no 
less.  If  he  be  wise,  he  will  not  bid  with  the 
expectation  of  having  them  changed  to  con- 
form to  his  convenience  or  his  notions  of 
whai  is  best.  The  engineer  is  supposed  to 
have  stated  in  hjs  specifications  just  what 
he  ^%ants;  and  no  prudent  contractor  wiil 
tender,  expecting  his  own  ideas  to  prevail. 
If  then  upon  the  engineer  devolves  the  re- 
sponsibility of  determining  the  work  to  be 
done,  it  will  be  readily  seen  that  It  behooves 


him  to  cover  in  his  specifications  the  entire 
ground.  He  should  give  special  attention  to 
the  point  he  intends  to  require  absolutely 
without  alteration,  and  should  leave  no  pos- 
sibility for  doubt  in  the  mind  of  the  con- 
tractor as  to  what  will  be  expected  concern- 
ing them.  He  should  be  careful  to  set  forth 
clearly  the  units  of  measure  to  be  employed 
and  what  is  to  be  considered  a  part  of  the 
finished  work,  as  distinguished  from  what 
is  merely  accessory.  If  extra  work  is  to  be 
performed,  the  amount  of  which  it  is  impos- 
sible to  determine  in  advance,  the  greatest 
care  should  be  exercised  in  defining  clearly 
just  what  shall  constitute  such  extra  work 
and  in  fixing  the  compensation  for  it.  Fail- 
ure to  do  this  is  frequently  a  source  of 
trouble  and  annoyance  that  might  be  avoided 
by  careful  wording. 

Specifications  should  be  designed  to  secure 
the  best  results  consistent  with  what  is  con- 
sidered good  practice.  It  Is  possible  to 
make  requirements  of  such  a  nature  that  to 
fulfil  them  would  mean  an  enormous  outlay 
of  money  not  at  all  proportionate  to  the  re- 
sult. Such  clauses  in  a  specification  make  a 
bidder  uneasy  and  will  cause  him  to  add  to 
his  bid  a  sufficient  amount  in  addition  to  his 
profit  to  insure  him  against  loss.  A  bidder 
should  make  his  tender  expecting  to  comply 
with  the  conditions  of  the  specifications,  and 
expecting  that  his  fellow  bidders  will  do  the 
same;  and  a  clause  that  involves  an  unduly 
strict  condition  is  liable  to  cause  him  either 
to  tender  high  or  to  bid  hoping  that  its 
fulfilment  to  the  letter  will  not  be  demand- 
ed. In  nine  cases  out  of  ten  such  a  clause 
will  be  dearly  paid  for. 

Absolute  perfection  is  not  to  be  expected, 
but  the  very  best  that  the  most  approved 
practice  will  afford  should  govern  the  re- 
quirements. An  engineer  must  lose  prestige 
if  he  specify  things  which  cannot  consist- 
ently be  done;  and  by  inserting  such  re- 
quirements he  works  injury  to  all  parties 
concerned.  In  the  matter  of  materials  to 
be  used  he  must  be  governed  by  the  locality 
and  by  what  the  market  has  to  offer.  He 
may  be  unable  to  get  just  what  he  would 
like,  so  he  must  use  the  best  that  can  be 
obtained.  These  remarks  do  not  imply  that 
the  engineer  should  be  satisfied  with  any 
makeshift  that  is  offered.  He  can  rest  as- 
sured that  he  will  not  receive  anything  bet- 
ter than  he  demands,  and  he  is  fortunate 
if  he  succeed  in  getting  everything  as  good 
as  he  specifies. 

Again,  specifications  should  be  written  in 
simple,  plain  language  without  any  attempt 
at  rhetoric.  All  verbs  should  be  complete, 
and  no  words  should  be  omitted  on  the  as- 
sumption that  they  are  understood.  Of 
course,  the  law  will  interpret  a  contract  or 
a  specification  in  accordance  with  what  the 
court  decides  is  its  spirit,  but  an  engineer 
should  not  rely  upon  this  to  guard  against 
omission.  Short  sentences  and  simple  words 
are  preferred.  Punctuation  and  grammar, 
while  usually  and  erroneously  considered  of 
minor  importance  in  an  engineer's  practice, 
certainly  play  an  important  part  in  this  par- 
ticular kind  of  literature.  The  meaning  of 
a  sentence  can  be  easily  distorted,  or  even 
entirely  changed,  by  the  placing  of  a  comma. 
Do  not  fear  to  repeat  the  same  words  or 
phrases  over  and  over  again  in  your  specifl- 
tions,  if  you  find  they  best  convey  the  idea 
you  have  in  mind.  This  may  involve  occa- 
sionally some  lack  of  euphony,  but  that  can 
very  readily  be  dispensed  with  in  writings 
of  such  a  prosaic  nature. 

Should  more  than  one  contractor  be  em- 
ployed upon  a  piece  of  work,  great  care  must 
be  exercised  to  define  clearly  the  dutios  of 
each.  Just  where  one  is  to  finish  and  the 
other  is  to  begin  should  be  set  forth  so  as  to 
leave  no  possibility  of  doubt.     When  prac- 
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ticable  in  such  cases,  separate  and  distinct 
specifications  for  the  different  parts  of  the 
work  should  be  prepared.  Care  should  be 
taken  that  the  same  thing  is  not  required 
of  both  contractors,  and  that  one  contractor 
is  to  leave  his  part  of  the  work  in  such 
shape  as  to  involve  no  hardship  or  incon- 
venience for  the  one  who  is  to  follow.  As 
an  illustration  of  cases  of  this  kind,  in 
bridge  work  it  frequently  happens  that  one 
contractor  will  do  the  substructure  work 
while  another  will  build  the  superstructure. 
It  is  then  necessary  to  specify  who  is  to  set 
the  anchor  bolts  and  anchorages. 

Another  point  about  which  the  engineer 
must  be  careful  is  the  putting  of  anything 
into  his  specifications  that  has  even  the  ap- 
pearance of  favoritism.  He  must  be  con- 
stantly on  his  guard  to  avoid  this;  for  his 
position  is  such  that  his  reputation  is  liable 
to  suffer  if  he  deviate  in  the  least  from  strict 
fairness  to  all.  It  is  bad  policy,  generally 
speaking,  to  require  a  particular  brand  of 
material  or  the  product  of  a  given  firm  with- 
out stating  that  other  material  will  be  ac- 
cepted, if,  upon  testing,  it  be  found  of  equal 
quality.  When  a  given  brand  is  well  known 
and  has  an  established  reputation,  it  is 
sometimes  proper  to  specify  that  it  shall  be 
used  to  the  exclusion  of  other  makes;  but 
usually  it  is  best  to  set  a  standard  which  is 
commensurate  with  the  best  product  to  be 
had,  and  then  accept  any  brand  which  meets 
the  requirements.  An  exception  to  this  rule 
is  permissible  when  specifying  paint  for 
metal  work,  because,  unless  the  particular 
brand  be  stated,  the  contractor  is  liable  to 
give  endless  trouble  by  offering  for  test  in- 
ferior brands;  and  the  result  is  very  likely 
to  be  the  adoption  of  a  paint  that  is  not 
really  satisfactory.  Unscrupulous  parties 
are  ever  ready  to  give  the  engineer  a  bonus 
in  case  he  use  their  product,  and  that  engi- 
neer is  fortunate  who  has  an  extensive  prac- 
tice and  is  yet  entirely  free  from  all  charges 
of  peccability.  Where  one  man's  product  is 
rejected  and  another's  used,  there  is  a  great 
temptation  on  the  part  of  the  disappointed 
person  to  question  the  fairness  of  the  pro- 
ceeding. 

To  insure  all  the  conditions  that  have  been 
enumerated,  it  is  evident  that  the  engineer 
must  familiarize  himself  with  every  detail 
of  the  work  in  hand.  If  he  does  not  under- 
stand it  himself,  it  is  certain  that  he  will 
not  succeed  in  getting  a  clear  idea  of  what 
he  wants  into  the  mind  of  another.  Even 
■when  the  scheme  is  perfected  in  the  engi- 
neer's mind,  it  is  difficult  sometimes  to  make 
it  plain  to  the  contractor. 

It  will  not  do  to  jump  at  hasty  conclu- 
sions, for  very  often  one  finds  that  an  idea, 
which  at  first  seemed  to  be  just  what  was 
wanted,  proves  utterly  untenable  when  con- 
sidered in  connection  with  other  ideas  that 
must  be  incorporated  in  order  to  produce  a 
finished  construction.  No  idea  for  a  specifi- 
cation has  any  value  until  it  has  been  fitted 
into  the  proposed  structure,  and  is  found  to 
harmonize  with  all  the  other  requirements. 

It  is  u.sual  and  proper  in  specifications  to 
Insert  a  clause  allowing  the  engineer  the 
privilege  of  changing  them  or  the  plans  as 
the  work  progresses;  but  it  is  desirable  for 
all  concerned  that  the  number  of  these 
changes  be  reduced  to  a  minimum.  A  per- 
fect set  of  specifications  would  render  such 
a  clause  useless;  but  since  we  have  not  yet 
attained  to  perfection,  we  must  have  some 
means  of  recour.se,  bearing  in  mind,  how- 
ever, that  the  more  such  a  clause  as  the  one 
referred  to  it  brought  into  use,  the  farther 
we  are  from  the  ideal. 

The  question  of  precision  is  one  which 
should  never  be  lost  from  sight.  If  the  en- 
gineer is  to  maintain  his  prestige,  he  must 
be  precise.     It  will  not  do  for  him  to  say 


"about  this"  or  "about  that";  for  the  "about" 
is  very  liable  to  assume  proportions  which 
were  never  dreamed  of  when  the  term  was 
used.  Of  course  there  are  times  when  it  is 
neither  necessary  nor  desirable  to  be  abso- 
lutely exact  in  requirements;  but  generally 
speaking  the  word  "about"  has  very  little 
place  in  a  set  of  specifications.  What  is  put 
into  them  is  placed  there  with  the  idea  that 
it  is  to  be  operative  and  binding  in  the  con- 
struction of  the  work;  and  it  is  the  duty  of 
the  engineer  first  of  all  to  impose  no  im- 
possible or  unwise  conditions,  and  next  to 
see  that  what  he  has  required  is  fulfilled  to 
the  letter. 

The  specifications  form  a  part  of  the  con- 
tract, and  when  the  latter  is  signed,  the  con- 
tractor agrees  to  all  the  conditions  they  set 
forth.  It  is  proper  to  assume  that  he  has 
read  the  specifications  and  is  familiar  with 
their  requirements,  and  that  he  signs  the 
contract  and  makes  his  bond  with  the  full 
knowledge  of  what  is  before  him.  A  specifi- 
cation should  never  hide  from  the  contractor 
difficulties  that  are  likely  to  be  encountered. 
On  the  contrary,  when  such  difficulties  are 
known  to  the  engineer,  they  should  be  spe- 
cially called  to  the  contractor's  notice,  so 
that  he  may  bid  more  intelligently.  His  at- 
tention, however,  should  not  be  drawn  to 
them  in  such  a  way  as  to  frighten  him  and 
to  cause  him  to  make  a  bid  abnormally 
high;  but  the  facts  as  they  exist  and  are 
known  to  the  engineer  should  be  stated.  As 
in  all  relations  in  life,  straightforward,  fair- 
and-square  dealing  is  by  far  the  best  policy. 
No  railroad  company  or  other  corporation 
is  benefited  by  letting  a  contract  for  a  sum 
below  the  actual  cost  with  a  reasonable  per- 
centage for  profit,  since  the  delays  incident 
to  the  contractor's  failure,  and  the  litigation 
that  is  likely  to  arise,  will  more  than  coun- 
terbalance the  supposed  saving.  No  con- 
tractor who  is  losing  money  is  going  to  make 
the  same  exertion  to  accomplish  his  task 
properly  as  one  who  realizes  that  he  is  earn- 
ing a  fair  profit. 

In  spite  of  every  precaution  that  may  be 
taken,  it  Is  almost  impossible  to  avoid  mis- 
takes entirely.  To  reduce  them  to  a  mini- 
mum, the  engineer  must  be  thoroughly  con- 
versant with  all  contingencies  likely  to  arise 
in  the  execution  of  the  work.  He  should  fa- 
miliarize himself  with  the  appliances  ordi- 
narily employed,  and  should  so  design  his 
work  that  their  use  be  not  prohibited.  In 
writing  his  specifications  and  in  making  the 
plans,  he  should  have  a  clear  and  complete 
mental  picture  of  just  what  he  is  striving 
to  attain.  It  must  be  remembered  that  if 
the  specifications  are  lived  up  to,  they  will 
determine  entirely  the  result,  and  that  it  is 
the  plans  and  specifications  wherein  the 
creative  power  of  the  engineer  asserts  itself. 
Finally,  when  all  is  said  and  done,  common 
sense  must  govern  the  interpretation  and 
execution  of  any  set  of  specifications.  All 
should  have  but  one  object  in  view,  the  pro- 
duction of  a  structure  that  will  be  a  credit 
to  everyone  concerned. 


Jubilee  of  the   North-Eastern    Railway. 


UV    W.    li.    I'ALEY. 

On  the  31st  of  July  the  North-Eastern  Rail- 
way, now  and  for  many  years  past  the  third 
longest  line  in  Great  Britain,  completed  the 
first  hall  century  of  its  existence  under  that 
title.  A  curiously  local  system  at  all  times, 
unaggressive,  monopolistic,  yet  popular  in 
its  district,  the  North-Eastern  is  seldom 
heard  of  except  between  the  Humber  and  the 
Tweed.  To  most  Londoners  its  name  is  quite 
uulamiliar.  Half  of  them  go  down  to  Scot- 
land by  it  but  they  begin  the  journey  on 
the  Great  Northern  and  end  it  on  some 
Scotch   line,    so   that   the   "middle   passage" 


ever  the  longest  link  of  the  chain  leaves  no 
impression  on  their  minds. 

The   line,  as  it  stands  to-day,   represents 
the   fifth   of   those   great    amalgamations   of 
English    railroads    of    which    the    Midland, 
under  the  able  leadership  of  George  Hudson, 
was  the  first.    We  gave  a  sketch  of  the  his- 
tory   of    that    undertaking   on    June    3    last. 
The  present  London  &  North-Western,  Lon- 
don, Brighton  &  South  Coast,  and  Lancashire 
and  Yorkshire  companies  followed,  as  the  re- 
sult of  combinations  effected,  the  two  former 
in  18415,  the  latter  in  1847.     In  each  case  the 
result   was   satisfactory,   and   at   last  it   be- 
came evident  that  a  similar  policy  must  be 
carried    out    in    the   great    district    between 
Leeds,  Hull,  and  the  Scotch  frontier.     Hero 
a   number    of   separate    companies   were   at 
work,   forming  by   no   means  a   very   happy 
family,   each    being   perpetually   afraid   that 
its  neighbor  would  combine  with  some  other 
line  to  ruin  it.     For  a  long  time  no  means 
of  effecting  a  proper  balance  of  power  could 
be  found,  but  at  last  the  York  &  North  Mid- 
land, f.nd  the  Leeds  Northern  agreed  to  com- 
bine  with   the   York,   Newcastle  &  Berwick, 
and  to  dissolve  and  cease  to  exist  as  separate 
companies.     The   last   named  then   changed 
its  title  to  that  of  The  North-Eastern  Rail- 
way Company.     The  example  of  the  Midland 
was  followed  and  preliminary  'joint  working 
had   been   tried   since  April   1,   1853,   to   see 
iiow  the  various  interests  were  affected  and 
obtain  a  clear  idea  of  what  arrangements  as 
to  traffic  would  be  needed.    As  in  that  case 
this  proved  most  useful  and  had  a  material 
effect  in  popularizing  the  new  scheme  with 
the  traveling  public.    Each  of  the  three  lines 
named  was  in  itself  more  or  less  of  an  amal- 
gamation.    Into  the  history  of  each  it  is  un- 
necessary to  enter.    Suffice  it  to  say  that  the 
name  of  the  former  well  describes  its  geo- 
graphical position.     The  York  &  North  Mid- 
land,   originally   only   a   line    23   miles   long 
from  York  to  the  North  Midland  at  Norman- 
ton,   had   developed    largely   in  the  Whitby, 
Scarborough   and   Hull  districts  into  a   sys- 
tem  2C3   miles  long.     'I'iie   Leeds   Northern, 
formerly  the  Leeds  &  Thirsk,  had  been  ex- 
actly  what   its   name   implied,   but   latterly, 
forming    a    scissors    crossing    of    the    York, 
Newcastle  &  Berwick  at  Northallerton,  had 
got  into  the  Stockton  district.     It  was  there- 
fore a  competitor  with  the  larger  company, 
but  was  itself  only  70  miles   long.     The  Y. 
N.   &    B.    having   330   miles   open   for   traffic 
the  joint  concern  formed  a  remarkably  com- 
pact system  of  663  miles.     About  100  miles 
of  the  Y.   N.   &  B.   section  consisted  of  col- 
liery  branches,   mostly   in    Durham,   and   of 
these  some  70   miles  were  worked  by  wire 
ropes  as  self-acting  inclines  or  by  stationary 
engines.     Such  ropes  were  then  very  expen- 
sive,   the    wear   and   tear   costing   £7,000    or 
£8,000  a  year.    Some  of  these  inclines  dated 
from   40  or  50  years  before  and  were  very 
interesting  specimens  of  engineering.     They 
are  still  in  use  here  and  there,  many  of  the 
older  ])ilF  being  on  the  tops  of  hills.     The 
loaded  trucks  going  down  pulled  up  a  fresh 
supply  of  empty  ones,  but  on  the  Whitby  & 
Pickering  section  of  the  Y.  &  N.  M.  a  water- 
balance  system   was  used   in   one  place  for 
nearly  a  mile  in  the  working  of  general  traf- 
fic  of  all   kinds.      This   line   was   opened   in 
183G  and  was  about  the  last  public  railroad 
built  for  horse-traction.     In  1847,  Mr.  Hud- 
son,   then    chairman   of   the    York   &   North 
Midland,   altered    it  for  locomotive  working 
and  employed  a  stationary  engine  and  wire 
rope  instead  of  the  water-balance.     A  heavy 
incline-van    with   "sledge"   brakes   acting  on 
the  rails  was  used  behind  the  trains,  in  case 
the  rope  broke.     It  did  break  one  frosty  day 
in  1864,  when  the  "sledge"  brake  proved  in- 
efficient and  allowed  a  train  to  rush  to  the 
bottom,  where  it  upset  and  killed  two  pas- 
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sengers.  A  deviation  with  easier  grades  was 
then  made  and  the  branch  is  now  wholly 
worked  by  locomotive  power. 

A  small  company  called  The  Malton  & 
Driffield  Junction,  whose  line  united  two  im- 
portant sections  of  the  Y.  &  N.  M.,  joined 
the  new  confederation  on  Oct.  28,  1854,  but 
was  evidently  not  of  much  account,  for  it 
was  settled  that  from  1855  the  receipts  of 
the  North-Eastern  should  be  apportioned  as 
follows,  namely,  to  the  "Berwick"  share- 
holders 57.1  per  cent.;  to  the  "York"  share- 
holders 32.9  per  cent.,  whilst  the  "Leeds" 
got  the  remaining  10  per  cent.  This  arrange- 
ment endured  till  1870.  The  three  compa- 
nies had  spent,  at  the  date  of  the  amalgama- 
tion, roughly  71-..  5'L>  and  2Vi;  millions  ster- 
ling respectively,  the  actual  total  being  £15,- 
611,000,  but  a  number  of  loans  and  other 
obligations  made  the  actual  amount  upon 
which  interest  had  to  be  paid  about  £20.- 
160,000.  The  gentle  art  of  "watering"  stock, 
too,  was  by  no  means  unknown  50  years  ago 
and  had,  no  doubt,  been  practised  to  some 
extent.  A  board  of  17  directors  was  chosen 
to  administer  the  affairs  of  the  new  com- 
pany, eight  representing  the  Berwick,  or  Y. 
N.  &  B.:  five  the  York,  or  Y.  &  N.  M.;  three 
the  Leeds,  or  L.   N.,   whilst   a   solitarv  indi- 


Dividends  continued  to  be  paid  by  the 
North-Eastern  on  the  capitals  of  the  three 
companies  in  the  proportions  named  till 
the  end  of  1869,  when  they  were  receiving 
^\-2,  6%,  4Vio  respectively  as  dividend. 
Meanwhile  some  other  important  lines  had 
been  absorbed  and  a  fresh  arrangement  be- 
came necessary.  The  principal  new  partners 
were  the  old  Newcastle  &  Carlisle,  and  Stock- 
ton &  Darlington  Companies.  The  latter's 
name  is  too  well-known  from  its  association 
with  George  Stephenson  to  need  description 
now ;  of  the  former,  more  anon.  A  new  stock 
termed  North-Eastern  Consolidated  Ordinary 
(briefly  known  as  N.  E.  Consols)  was  created 
in  1870,  in  return  for  £100  of  Berwick  stock 
the  shareholders  got  £100  of  Consols,  York 
£100  holders  obtained  £98,  Leeds  £65,  Car- 
lisle '£133,  Darlington  £136,  and  Malton  & 
Driffield  £10.  At  Dec.  31,  1903,  the  amount 
of  N.  E.  Consols  in  existence  was  £30,700,- 
000  out  of  a  total   capital  of  74  Vi   millions. 


The   Aerolite.* 


vidual  looked  after  the  small  interests  of 
the  Malton  &  Driffield.  Mr.  James  Pulleine, 
who  had  been  chairman  of  the  Berwick  Com- 
pany, was  appointed  to  the  same  office  on 
the  North-Eastern,  headquarters  being  fixed, 
where  they  still  are,  at  York.  The  present 
board  comprises  20  members,  practically  all, 
as  they  should  be,  local  men.  At  the  date 
of  the  union  all  three  companies  were  in 
an  unsatisfactory  financial  condition.  The 
two  larger  ones,  of  which  George  Hudson, 
the  founder  of  the  Midland,  had  at  one  time 
been  chairman,  had  been  splendidly  success- 
ful under  him.  Extraordinary  economy  iu 
working  was  one  of  the  secrets  of  his  rail- 
road successes,  but  it  was  secured  by  starv- 
ing the  properties  (and  the  men  too)  and 
placing  as  much  as  possible  to  capital  ac- 
count. Sooner  or  later  his  system  must  have 
broken  down.  For  the  year  1848,  the  last 
in  which  he  controlled  either  line,  the  Ber- 
wick paid  7  per  cent.,  and  the  York  10,  and 
had  done  so  ever  since  1842.  When  Hudson 
came  to  the  ground  in  1849,  both  companies 
fell  with  him,  for  in  that  year  they  paid 
1%  and  1  per  cent.,  respectively.  It  must 
have  been  a  glorious  time  for  the  "bears"! 
By  1853,  however,  affairs  had  so  far  im- 
proved that  they  paid  the  ore  o'o,  the  other 
2%  per  cent.  The  Leeds  Northern  had  al- 
ways been   more  or  less  of  a  failure. 

*The  engine  Aerolite  was  built  for  the  Leeds 
Northern  Railway  in  18.51.  and  was  sliotvn  at  the 
Great  Exhibition  in  London,  ot  that  year.  It  had 
cylinders  11x22,  6ft.  drivers,  .3i.l>-ft.  carrying 
wheels.  The  boiler  contained  105  tubes,  1%-in. 
In  diameter,  giving  .j36  sq.  ft.  of  heating  surface. 
The  firebox  gave  (52  ft.  more,  or  a  total  of  598  sq. 
ft.  The  2  tanks  carried  495  Gallons  of  water  in 
all,  and  the  bunker  10  cwt.  of  coke :  the  total 
weight,  full,  being  19  tons,  42,5(i0  lbs.  The  en- 
gine was  built  for  running  light  fast  trains,  but 
was  broken  up  a  long  while  ago.  Tlie  hook-shaped 
regulator  handle  will  be  noticed,  and  the  absence 
ot  sand  pipes. 


The  Newcastle  &  Carlisle  Railway  obtained 
its  Act  on  May  22,  1829,  or  some  months  be- 
fore the  celebrated  trials  of  locomotives  at 
Rainhill.  It  was  really  that  event,  or  rather 
the  opening,  of  the  Liverpool  &  Manchester 
Railway  in  1830,  which  showed  what  steam 
traction  could  do,  consequently  we  find  that 
by  Clause  V.  of  the  N.  &  C.  R.  Act  it  is  fur- 
ther etiacted,  "That  no  locomotive  or  mov- 
able steam  engine  shall  be  used  on  the  said 
railways  or  tramroads  for  drawing  wagons 
or  other  carriages,  or  for  any  purpose  what- 
soever," while  even  stationary  engines  were 
prohibited  within  view  of  eight  specified 
country  residences,  some  of  which  com- 
manded a  very  long  view  indeed.  However, 
before  the  line  was  well  commenced,  the  L. 
&  M.  was  opened,  and  a  new  Act  allowed 
the  use  of  locomotive  engines.  The  N.  & 
C.  was  60  miles  long,  40  of  which  were  double 
line  from  the  first,  while  the  rest  was  wid- 
ened before  long.  Nearly  the  whole  was 
originally  laid  with  stone  blocks,  wrought- 
iron  15  ft.  rails,  rolled  with  five  fish-bellies, 
and  weighing  only  42  lbs.  per  yard,  resting 
in  small  chairs.  Part  of  the  line  was  opened 
so  early  as  March,  1835,  the  whole  being 
completed  from  the  Gateshead  side  of  the 
Tyne  at  Newcastle  in  1838,  and  from  New- 
castle itself  in  1839.  The  lirle  is  an  inter- 
esting specimen  of  early  construction,  and 
running  through  much  beautiful  country  is 
well  worth  inspection,  more  especially  to- 
wards the  Carlisle  end.  The  trains  used  to 
run  on  the  right  hand  road  til!  the  N.  E.  R. 
took  over  the  working,  after  the  company 
was  amalgamated  with  its  big  neighbor  in 
1862.  The  Clarence  Railway  in  Durham,  the 
Taff  Vale  in  South  Wales,  and  the  London 
&  Greenwich  were  the  only  other  lines  in 
Great  Britain,  it  is  believed,  where  this  prac- 


tice obtained.  In  the  latter  case  it  was  con- 
tinued till  only  three  years  ago. 

'ihe  directors  congratulated  themselves  at 
their  first  meeting,  Aug.  30,  1854,  that  the 
amalgamation  had  been  carried  through 
without  the  insertion  of  any  stipulations  in- 
jurious to  the  company,  and  without  any  sac- 
rifices being  made  for  disarming  opposition 
in  Parliament.  The  working  to  the  end  of 
that  year  was  not  very  encouraging,  the 
large  increase  in  receipts  of  £86,000  being 
swallowed  up  in  additional  expense,  due  to  8 
per  cent,  extra  mileage  run,  to  a  great  rise  in 
prices  caused  by  the  war  in  the  Crimea,  and 
to  very  heavy  expenditure  in  renewing  and 
standardizing  the  permanent  way.  However, 
things  soon  settled  down  to  a  course  of  steady 
prosperity  and  the  average  dividend  since 
1870  has  been  6.85  per  cent.  The  early  seven- 
ties were  the  hey-day  of  the  North-Eastern's 
fortunes,  from  8I/2  to  9^/4  per  cent,  being  paid 
time  after  time,  whilst  N.  E.  Consols  stood 
for  years  at  higher  prices  than  the  ordinary 
stocks  of  any  other  great  line. 

The  North-Eastern  has  never  been  special- 
ly distinguished  for  high  speed.  Except  the 
through  Scotch  traffic,  none  of  its  business 
requires  exceptional  rapidity.  In  1854,  how- 
ever, its  down  night  mail  was  said  to  be 
the  fastest  train  of  its  kind  in  the  country, 
doing  the  84  miles  between  York  &  New- 
castle (by  the  route  then  followed)  in  135 
minutes,  with  four  stops.  At  that  time  the 
rolling  stock  consisted  of  371  engines,  705 
passenger  coaches,  3,564  goods  wagons,  and 
about  14,000  coal  trucks.  Of  these  10,000 
were  the  small  hopper  wagons  locally  called, 
from  holding  only  53  cwts.  "chaldron 
wagons."  Coal  was  commonly  measured  in 
the  district  then  by  the  "Newcastle  chaldron" 
of  53  cwts.,  but  the  "London  chaldron"  was 
only  half  that  quantity.  Such  wagons  had 
3  ft.  wheels  with  inside  bearings,  wooden 
frames,  and  sides  and  ends  curving  out- 
wards. They  were  only  used  for  local  traf- 
fic, weighing  but  44  cwts.  and  being  unsuit- 
able for  traction  by  locomotives  of  more  than 
very  limited  power.  Main-line  rolling  stock 
was  provided  with  extra  buffers  of  wood  to 
suit  the  chaldron  wagons,  a  few  of  which 
may  still  be  found  on  the  colliery  lines. 

It  might  be  supposed  that  the  North-East- 
ern's rich  traffic  ground  would  be  a  constant 
temptation  to  other  companies  to  try  for  a 
share  of  it,  but  the  only  serious  attempt  of 
the  kind,  the  opening  of  the  Hull  &  Barnsley 
Railway  in  1885,  has  not  been  successful 
enough  to  encourage  further  attempts.  Only 
the  broad  and  shallow  Humber  protects  the 
company  in  this  quarter,  elsewhere  their 
great  monopolj',  the  Durham  &  Newcastle 
country,  is  too  far  off  to  be  profitably  at- 
tacked, while  its  coal  is  mostly  used  locally 
or  sent  short  distances  for  shipment.  The 
N.  E.  R.  owns  docks  at  Hull,  Middlesborough, 
Hartlepool  and  Jarrow,  which  help  to  swell 
the  capital  to  the  great  total  of  £74V-i  mil- 
lions, at  which  it  stood  at  the  end  of  1903. 
At  the  same  period  the  rolling  stock  had  in- 
creased from  the  figures  given  before  to  2,142 
engines,  3,218  coaches,  and  about  100,000 
goods  and  coal  wagons.  The  system  com- 
prised then  1,6691,0  miles  of  railroad,  all  but 
41  to  of  which  was  absolutely  owned.  Of  the 
total.  1,100  miles  were  double  line,  and  500 
single.  Foreign  lines  to  the  extent  of  233Vi! 
miles,  in  addition  to  the  above,  were  worked 
over,  North-Eastern  engines  making  during 
1903  some  28,350,000  miles,  a  little  more  than 
half  of  which  was  with  passenger  trains.  As 
the  gross  receipts  of  the  joint  working  for 
the  first  half  of  1854  were  £742,000,  and  for 
the  six  months  last  ended  £4.415.000.  it  fol- 
lows that  while  the  mileage  open  is  2'j  times 
greater  than  it  then  was.  the  railroad  earns 
six  times  as  much.  It  is  remarkable  that, 
both  then  and  now,  the  receipts  are  nea'-'v 
equally  divided  between  the  passenger.  goc<'-. 
and  mineral  traffic. 
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Chicago    Freight    Houses   of   the    Baltimore 
&  Ohio. 


The  new  inbound  freight  house  of  the  Bal- 
timore &  Ohio  at  Chicago,  although  not  the 
largest  in  the  city,  is  in  many  respects  one 
of  the  most  convenient.  It  is  located  on 
Polk  street,  quite  close  to  the  Chicago  river, 
and  extends  back,  parallel  to  the  latter,  570 
ft.  A  platform  at  the  south  end  makes  the 
total  length  670  ft.  For  400  ft.  of  its  length 
the  building  is  51  ft.  wide.  The  last  170  ft. 
of  the  west  wall  is  curved  to  the  east  in 
conformity  with  the  river  bank,  the  width  at 
the  south  end  being  24  ft.  2  in.  The  north 
end  for  200  ft.  is  two  stories  high,  the  second 
story  being  for  the  offices  of  the  freight 
department. 

The  building  is  brick  on  concrete  founda- 
tions. The  roof  of  the  office  section  is  slate, 
that  of  the  remainder  being  gravel.  Between 
foundation  walls  there  is  a  solid  filling  of 
sand  to  within  6  in.  of  their  tops,  the  re- 
maining space  being  filled  with  cinders  in 
which  are  bedded  4-in.  x  6-in.  sleepers,  3  ft. 
on  centers.  To  these  are  nailed  2';4-in.  x  .S- 
in.  hemlock  boards,  over  which  are  laid 
tarred  wool  felt  and  on  this  1%-in.  dressed 
and  matched  maple  flooring.  The  roof  of 
the  one-story  section  rests  on  5-in.  x  16-in. 
yellow  pine  girders  supported  on  the  east 
side  of  the  building  by  the  brick  walls  and  at 
the  middle  and  on  the  west  side  on  I-beam 
columns.    This  latter  side,  which  is  the  track 
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house  is  the  location  of  the  offices  at  the 
north  end  of  the  general  freight  room,  mak- 
ing it  unnecessary  to  go  to  the  general  office 
upstairs  to  transact  detail  business.  At  one 
of  these  offices  teamsters  may  pay  their 
freight  charges  and  receive  their  delivery 
tickets,  while  at  another  bills  for  transfer 
freight  are  handled.  The  dead  room  at  the 
northwest  corner  has  slat  walls  so  that  its 
contents  may  readily  be  seen  at  any  time. 
The  vault  is  convenient  to  the  offices.  It  is 
11  ft.  6  in.  X  15  ft.  6  in.,  with  cement  floor, 
and  it  extends  into  the  second  story.  At  the 
south  end  of  the  house  is  the  bonded  ware- 


Polk  street  viaduct  crossing  the  railroad 
yards,  and  also  by  stairways  from  the  first 
floor.  The  agent's  office  at  the  northeast 
corner  has  a  bay  window  from  which  he 
can  see  at  any  time  the  condition  of  busi- 
ness along  the  team  side  of  the  building. 
A  complete  desk  telephone  system  is  in- 
stalled BO  that  every  clerk  needing  one  in 
the  transaction  of  business  has  it  close  at 
hand.  Roomy  ventilated  lockers  are  pro- 
vided for  the  office  force.  They  are  ranged 
along  the  walls  of  the  toilet  and  stationary 
rooms  in  the  southwest  corner  of  the  office. 
The  record  room  has  storage  room  for  fiv« 
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side  of  the  building,  has  a  continuous  door 
system,  the  opening  between  columns,  which 
are  18  ft.  on  centers,  being  closed  by  17- 
ft.  Variety  horizontal  folding  doors.  There 
is  a  C-ft.  platform  on  this  side,  protected  by 
a  roof  supported  by  rods  from  the  building 
wall.  On  the  east,  or  team,  side  the  Variety 
doors  are  12  ft.  wide.  There  is  room  for 
two  teams  at  each  door,  or  56  teams  in  all 
can  load  at  one  time.  A  wheel  guard,  made 
of  8-in.  X  12-in.  white  oak  faced  with  an  8- 
in.  channel  and  supported  by  cast-iron  brack- 
ets bolted  to  the  concrete  foundation,  pro- 
tf'':ts  the  latter  from  injury  from  the  wheels. 
The  general  freight  room  is  divided  into 
•.0  parts  by  the  south  wall  of  the  two- 
rory  part.     One  of  the  conveniences  of  the 


house  with  office  for  the  government  officer. 
This  office  is  elevated  so  as  to  allow  the  use 
of  all  of  the  floor  space.  The  room  is  en- 
closed with  brick  walls  and  is  practically 
fireproof.  The  distribution  of  the  freight 
on  the  floor  of  the  general  freight  room  is 
such  as  to  leave  an  aisle  on  each  side,  in- 
stead of  through  the  center.  This  avoids 
any  chance  of  the  freight  piling  up  against 
the  walls  and  hiding  pieces,  causing  loss  of 
time  in  looking  for  them. 

The  general  offices  occupy  all  of  the  sec- 
ond floor  except  52  ft.  at  the  south  end,  which 
is  used  for  a  record  room.  These  offices  are 
light  and  pleasant  and  contain  room  for 
double  the  force  that  will  occupy  them  at  the 
outset.     They  are  entered  directly  from  the 


year's  records.  Additional  space  is  available 
above  the  offices,  under  the  roof.  Shelving 
built  in  conformity  with  the  record  system 
used  on  the  B.  &  O.  is  placed  in  the  room 
as  shown  in  the  plan.  The  two  sets  along 
the  north  wall  are  for  current  records,  there 
being  room  for  eight  months'  daily  records. 
The  compartments  are  each  made  just  the' 
size  for  a  daily  record  book  and  are  num- 
bered forthe  days  of  the  month.  Any  clerk 
wanting  the  records  for  a  particular  day  can 
put  his  hand  on  the  book  at  once.  By  this 
system  as  many  clerks  as  there  are  books  for 
the  month  can  be  looking  up  back  records 
for  that  month  without  delaying  one  another. 
As  the  "current"  shelves  fill  up,  their  con- 
tents will  be  moved  over,  a  month  at  a  time. 
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to  ihe  storage  shelves.  A  sketch  of  one  of 
the  latter  is  shown. 

The  foundations  and  walls  of  the  building 
are  designed  for  a  three-story  structure. 
When  the  need  for  this  additional  room 
arises,  a  viaduct  will  be  built  on  one  side 
of  the  building  connecting  with  the  Polk 
street  viaduct,  so  that  freight  can  be  deliv- 
ered direct  from  the  second  floor  to  teams, 
saving  rehandling  to  the  first  floor  and  also 
increasing  the  delivery  capacity  of  the  house. 

Plans  are  also  completed  for  an  outbound 
freight  house  to  replace  the  present  old  and 
inadequate  building.  It  will  occupy  the  same 
site  as  the  latter,  with  additional  ground, 
the  location  being  on  the  eastern  side  of 
the  same  square  on  which  the  inbound  house 
stands.  The  distance  between  the  two  houses 
is  about  300  ft.  The  outbound  house  will 
be  780  ft.  long  and  30  ft.  wide.  Its  construc- 
tion will,  in  general,  be  similar  to  the  one- 
story  part  of  the  outbound  house.  However, 
its  team  side,  which  fronts  Fifth  avenue,  is 
of  considerably  more  ornate  design  than  the 
corresponding  side  of  the  inbound  house. 
This  elevation  is  shown  in  the  engraving. 
The  walls  will  be  of  hard-burned  paving 
tirick  with  terra  cotta  cornice  and  window 
sills.     Both  ends  of  the  building  will   also 


north  wall.  The  roof  will  be  supported  on 
18-in.,  55-lb.  I-beams,  the  slope  being  toward 
the  track  side.  The' west  wall  of  the  pres- 
ent building  supports  the  east  side  of  a 
viaduct  connecting  the  Polk  and  Taylor 
street  viaducts.  The  new  building  will  be 
narrower  and  the  work  will  therefore  in- 
clude placing  steel  column  supports  under 
the  east  side  of  this  viaduct. 

These  stations  are  built  for  the  Baltimore 
&  Ohio  by  the  Chicago  Terminal  Transfer 
Railroad,  lessors  of  the  B.  &  O.  terminals. 
We  are  indebted  to  Mr.  F.  E.  Paradis,  Chief 
Engineer  of  the  Chicago  Terminal  Trans- 
fer, and  to  Mr.  T.  E.  Wayman,  Freight 
Agent  of  the  Baltimore  &  Ohio,  for  data. 


Foreign    Railroad   Notes. 


The  organization  of  hospital  trains  at  the 
seat  of  war  in  Manchuria  has  been  estab- 
lished by  order  of  the  Czar.  As  a  rule,  they 
will  consist  of  16  cars,  fitted  to  carry  250  sick 
or  wounded;  but  only  10  of  the  cars  are  for 
patients:  the  others  are  occupied  by  the  med- 
ical staff,  the  kitchen,  refrigerator,  stores, 
baggage,  dispensary,  operating  room,  baths 
and  wash  room.     The  medical  staff  consists 


received  7  per  cent.  The  Swiss  government 
has  the  right  to  take  over  the  road  in  1909; 
and  it  gave  notice  last  February  that  it  will 
exercise  that  right,  if  an  earlier  transfer  is 
not  made  by  mutual  agreement. 


The  war  and  the  hasty  building  of  the  Cir- 
cumBaikal  Railroad  together  have  been  giv- 
ing the  vessels  on  the  lake  and'  the  several 
rivers  which  flow  into  it  a  rich  harvest. 
Immense  quantities  of  cement  are  required 
for  the  railroad,  for  carrying  a  given  quan- 
tity of  which  the  steamboats  charged  $12.50 
a  year  ago;  now  they  get  $40  for  it;  and 
it  is  said  that  the  contractor  pays  29  cents 
apiece  for  carrying  ties  across  the  lake; 
very  likely  it  is  for  carrying  them  down 
some  of  the  rivers  and  across  the  lake. 


It  is  reported  that  the  various  Russian 
railroad  managements  have  authorized  sta- 
tion masters  when  a  passenger  has  lost 
his  ticket  or  hand-baggage  in  conse- 
quence of  a  railroad  accident  to  issue  him 
a  new  ticket  to  destination  and  give  money 
to  live  on  till  he  arrives,  at  the  rate  of  1, 
2  or  3  rubles  a  day,  according  to  the  class 
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Part   Elevations   and   Section   Through   Side   Walls. 


Cross    Section    A- 


Section   Through    Cooling    Room     C-D. 

End   Elevation   and  Cross  Sections  of  Freight   House. 


be  finished  to  correspond  to  the  Fifth  ave- 
nue frontage. 

A  cooling  room,  18  ft.  6  in.  x  27  ft.  6  in., 
will  occupy  the  extreme  south  end  of  the 
building.  Ice  will  be  delivered  to  it  most 
conveniently  from  the  adjacent  Taylor  street 
viaduct.  A  section  through  this  room  is 
shown,  also  through  the  sawdust  hopper  for 
storing  sawdust  for  the  floors  of  refriger- 
ator cars,  etc.  The  sawdust  is  delivered 
to  the  hopper  through  a  scuttle  in  the  roof, 
a  viaduct  along  the  western  side  of  the  build- 
ing enabling  wagons  to  be  brought  to  within 
a  few  feet  of  the  scuttle. 

The  floor  of  the  house  slopes  from  the 
east,  or  team,  side  toward  the  west  for  17 
ft.  of  the  width  of  the  building,  the  total  fall 
being  6  in.  It  is  level  the  remaining  dis- 
tance;   also   for  the   same  width  along   the 


of  three  surgeons,  five  sisters  of  mercy,  five 
other  nurses  or  assistants,  and  a  variable 
number  of  servants.  A  number  of  mechanics 
accompany  these  trains,  to  make  repairs 
where  shops  are  not  accessible.  The  Red 
Cross  Society,  other  benevolent  or  patriotic 
societies,  and  private  persons  may  provide 
and  equip  such  trains  in  whole  or  in  part; 
but  in  service  the  military  authorities  have 
sole  control  of  them. 


of  his  ticket.  (The  ruble  is  about  half-a- 
dollar.)  This  will  perhaps  make  railroad 
accidents  popular;  and  they  are  not  pre- 
cisely rare  now:  the  official  statistics  show 
5,301  accidents  in  connection  with  the  oper- 
ation of  the  railroads  in  1902  (when  the 
Russian  mileage  was  about  one-seventh 
ours),  by  which  1,528  persons  were  killed 
and  3,773  injured.  Of  the  killed,  121,  and  of 
the  wounded,  600,  were  passengers. 


The  Gotthard  Railroad  had  its  largest 
earnings  last  year,  when  they  were  8%  per 
cent,  more  than  in  1902.  The  stockholders 
get  a  6.8  per  cent,  dividend  on  their  stock. 
The  three  countries  which  advanced  a  large 
part  of  the  cost  of  the  road  get  nothing, 
however.  They  are  entitled  to  a  share  of 
the  profits  only  after  the  stockholders  have 


Work  has  been  suspended,  and  probably 
permanently,  on  the  northern  end  of  the  Sim- 
plon  Tunnel.  More  hot  springs  have  been 
struck,  and  the  drainage  \ip-hill  over  the  sum- 
mit, which  this  end  of  the  tunnel  passed  some 
months  ago,  is  so  difficult  and  costly  that 
probably  it  will  be  left  till  reached  from  the 
south. 
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The      Future     of      Interurban      Electric 
Railways. 


BY    ERNEST    GONZEXBACH. 

It  should  be  unnecessary  to  point  out  that 
the  above  titie  has  nothing  to  do  with  the 
future  of  electric  traction.  That  futiue 
seems  to  be  taking  care  of  itself  quite  well. 
Again,  electric  traction,  per  sc,  is  not  likely 
to  affect  radically  the  future  of  interurban 
roads,  as  the  latter  seem  to  be  working  out 
their  destinies  with  small  regard  for  their 
origin. 

For  a  proper  estimate  of  the  future  we 
may  look  back  to  the  beginning;  say  we  find 
two  populous  towns  connected  by  street  cars, 
sing.e  track  20-footers  with  perhaps  two  15 
h.p.  motors  and  the  power  down  to  lowest 
ebb  half  way  between  the  two  centers.  Ihe 
arrangement  produces  a  new  and  steady 
stream  of  nickels.  There  is  another  center 
a  longer  distance  away  wtiich  looks  prom- 
ising and  a  line  is  built  there,  with  not 
as  good  results  as  expected.  AVhy?  Because 
the  trip  consumes  too  much  time.  Re-en- 
forcements in  the  shape  of  double  truck  cars 
and  boosters  remedy  this  condition,  and  the 
stream  of  receipts  is  again  swelled — dimes 
this  time,  not  nickels.  All  this  is  ancient 
history  and  has  been  recounted  time  and 
again.  Now,  does  the  prosperous  and  well 
satisfied  street  and  suburban  railway  man- 
agement branch  out  and  build  interurban 
lines  through  farming  districts  to  other 
towns  20  or  30  miles  away?  Not  in  the  least. 
It  is  rather  a  curious  fact  that  in  the  ma- 
jority of  cases  interurban  roads  have  been 
promoted  and  built  by  men  not  connected 
in  any  way  with  the  local  and  existing  street 
railways  and  in  many  cases,  even  to-day 
such  roads  are  owned  and  operated  by  com- 
paratively new-comers  in  the  railroad  busi- 
ness. 

Just  who  is  entitled  to  the  distinction  of 
building  the  first  strictly  interurban  road,  it 
is  diSicult  to  decide.  The  ubiquitous  Ohio 
man  seems  to  lead  in  the  race  and  modestly 
claims  that  not  only  was  the  first  interurban 
road  built  in  his  State,  but  that  it  has  more 
interurban  mileage  than  any  other  State, 
Christian  or  heathen,  in  the  whole  wide 
world,  all  of  which  we  will  concede  to  him. 
The  roads  are  here  and  here  to  stay,  no 
matter  who  built  them^  and  a  glance  at  an 
interurban  map  is  in  itself  a  sermon  on  their 
future. 

It  is  well  understood  that  the  largest  per- 
centage of  interurban  roads  parallel  existing 
steam  lines^  for  the  natural  reason  that  the 
greatest  density  of  population  exists  adja- 
cent to  steam  roads  and,  vice  versa,  that 
steam  roads  exist  adjacent  to  the  greatest 
density  of  population.  The  steam  road  is 
there,  and  the  people  are  there — there  are 
luxurious  trains  and  quick  time  and  all  the 
facilities  for  travel.  And  the  people  travel 
— when  they  have  to.  Did  you  ever  hear  a 
person  say:  "I  have  a  little  time  to  kill, 
come  let's  enjoy  a  ride  on  the  Pennsylvania 
Limited?"  Very  likely  not.  and  what  is  said 
about  the  pleasures  of  riding  on  "accommo- 
dation" trains  would  hardly  make  good  ad- 
vertising for  the  service,  even  if  it  passed 
the  U.  S.  mails.  It  is  quite  apparent  that 
the  steam  railroad  does  not  cater  to  our 
natural  born  desires  for  transportation,  it 
merely  satisfies  our  nec^-ssities  in  that  line, 
and  that  is  where  lies  the  secret  of  the  suc- 
cess of  the  numerous  electric  roads.  It  is 
generally  stated  that  the  electric  road 
"creates  its  own  traffic,"  meaning,  more  ex- 
actly, that  it  rouses  everywhere  the  latent 
traffic,  bv  offering  transpoitation  which  is 
at  once  pleasant  and  inexpensive. 

On  this  basis  then,  the  electric  road  should 

'   ,'ihont  all  the  traffic  there  is.  but  it  does 
—for  good   and   sufficient    reasons.     One 


cannot  go  everywhere  on  electrics — through 
service  is  nearly  unknown,  and  most  of  ail, 
a  lost  distance  trip  may  require  twice  the 
time  which  the  steam  road  demands.  Granted 
that  the  electric  road  has  a  great  advantage 
over  the  steam  road  in  convenience  and  cost, 
we  have  still  to  improve  our  facilities  by 
giving  through  service  and  quick  time. 
>vhen  these  conditions  have  been  fully  met, 
and  our  service  can  compete  in  every  way 
with  the  steam  service,  then  we  may  look 
for  a  most  vigorous  warfare  .and  the  in- 
variable law  01  the  survival  of  the  fittest 
will  begin  to  operate. 

It  is  of  course  obvious  that  the  electric 
road  does  not  owe  all  its  traffic  to  pleasure 
riding,  but  it  is  equally  true  that  ail  of  the 
short  trip  pleasure  riding  is  done  on  the  elec- 
tric road  and  not  on  the  steam  roads.  The 
lesson  taught  by  the  success  of  many  of 
the  interurban  roads  is,  that  the  part  of 
the  public  obliged  to  travel  wants  comfort, 
and  when  that  is  provided,  the  balance  of 
the  public  will  find  an  excuse  to  travel,  if 
rates  are  reasonable. 

To  provide  this  comfort  is  not  quite  as 
easy  as  the  word.  It  means  more  than  hand- 
some, well-appointed,  easy-riding  cars.  Sup- 
pose these  are  provided  aud  one  must  wade 
through  muddy  depths  to  get  at  them,  or 
must  undergo  the  annoyance  of  waiting  for 
cars  behind  time,  or  endure  a  rough  track 
and  poor  trucks;  no  amount  of  beauty  in 
the  car  will  make  up  for  this.  Comfort  to 
the  passenger  should  begin  when  he  makes 
up  his  mind  to  take  a  ride  on  the  road.  He 
should  have  only  a  short  walk  to  the  car. 
Perhaps  board  it  in  front  of  his  place  of 
business,  and  it  should  be  on  time.  Once 
seated,  the  car  should  get  out  of  the  way 
of  impediments  to  quick  time  as  promptly 
as  possible.  Getting  to  his  destination,  the 
passenget  will  want  to  be  let  off  to  his 
best  advantage,  and  his  comfort  must  be 
considered  even  after  he  is  out  of  sight  of 
the  car.  If  it  is  not  possible  to  pick  him 
up  and  deposit  him  to  suit  his  convenience, 
then  the  next  best  thing  the  road  can  do  is 
to  provide  him  with  a  comfortable  and  at- 
tractive place  in  which  to  wait.  During  his 
ride  he  does  not  want  to  stop  oftener  than 
can  be  helped;  the  speed  of  the  car  in  miles 
per  hour  does  not  interest  him,  but  he  is 
vitally  interested  in  the  total  elapsed  time 
from  the  beginning  to  the  end  of  his  journey. 
Even  if  it  is  a  pleasure  ride  and  time  does 
not  count,  he  would  rather  ride  20  miles  in 
one  hour  making  no  stops  than  the  same 
distance  in  the  same  time  making  from  13 
to  20  stops,  but  reaching  a  maximum  speed 
between  stops  of  .50  m.p.h.  To  be  convinced 
of  this  try  it  yourself.  Neither  are  hold- 
ups at  grade  crossings  any  additional  com- 
fort to  the  passenger — nor  to  the  operating 
company. 

This  naturally  brings  forth  the  argument 
that,  after  all,  one  of  the  most  vital  parts 
of  any  railroad  property  lies  in  its  termi- 
nal facilities,  and  the  rule  holds  good 
whether  the  road  have  steam,  electric,  cable 
or  mule  motive  power.  This  is  especially 
true  in  the  large  cities,  and  no  better  illus- 
trations can  be  cited  than  the  two  cities  of 
New  York  and  Chicago.  The  first  is  older 
than  the  railroads,  which  have  up  to  the 
present  time  had  insufficient  terminals.  Two 
roads  alone  are  now  spending  something 
like  a  hundred  million  dollars  to  improve 
their  facilities.  There  are  some  roads  in 
this  country  and  more  abroad  whose  termi- 
nal facilities  represent  20  per  cent,  and  over 
of  the  value  of  the  property.  Chicago,  on 
the  other  hand,  grew  up  with  the  railroads, 
and  we  find  terminals  all  around  the  peri- 
phery of  a  small  circle  not  more  than  a 
mile  in  diameter  and  enclosing  the  heart  of 
the  business  district.    No  such  expenditures 


as  those  now  being  made  in  New  York  are 
there  required  to  improve  terminals.  The 
electrification  of  the  JNew  York  suburban  ser- 
vice is  quite  liable  to  be  followed  by  similar 
improvement  in  the  magnificent  suburban 
service  offered  in  Chicago  by  the  North  West- 
ern and  Illinois  Central  roads,  and  it  is  in- 
teresting to  consider  its  effect  on  existing 
electric  interurban  properties,  especially  on 
the  Aurora,  Elgin  &  Chicago.  The  Aurora, 
Elgin  &  Chicago  is  a  third-rail  line  about  35 
miles  long,  competing  with  the  Chicago  & 
North  Western,  but  tremendously  handicap- 
ped in  its  terminal  facilities.  Besides  inter- 
changing with  the  West  Side  Elevated  over  a 
long  and  slow  piece  of  elevated  track,  it  has 
seven  grade  crossings  with  heavy-traffic  elec- 
tric and  steam  railroads,  and  something  like 
200  grade  crossings  with  highways,  many 
of  them  within  Chicago  city  limits.  Should 
the  C.  &  N.  W.  at  any  time  decide  to  fol- 
low the  New  York  example  and  electrify  its 
suburban  service  as  far  west  as  the  Fox 
River  Valley,  there  can  be  little  doubt  as 
to  what  would  happen  to  the  Aurora,  Elgin 
&  Chicago.  In  the  smaller  cities  satisfac- 
tory terminal  facilities  are  quite  generally 
obtained  with  comparatively  small  trouble 
and  at  low  cost,  but  it  is  safe  to  say  that  they 
are  quite  as  important  there  as  in  the  larger 
cities. 

These  arguments  indicate  that  three 
things  are  essential  for  the  success  of  any 
interurban  property,  good  terminal  facilities, 
permanent  roadway  and  quick  time.  It  is 
safe  to  say  that  this  triple  alliance  will 
guarantee  ■  success  wherever  there  is  suffi- 
cient population  to  support  a  road.  "Suc- 
cess" should  here  be  defined  as  referring  to 
an  ample  return  on  the  actual,  intrinsic 
value  of  the  property.  In  these  days  of  "high 
finance"  a  property  may  be  bankrupt  and  in 
receiver's  hands  and  still  remain  profitable, 
or  its  statements  may  indicate  success  and 
wealth,  while  beneath  is  demoralization  and 
decay. 

Within  the  past  year  Wall  Street  has 
grown  exceedingly  skeptical  on  the  subject 
of  interurban  railways,  and  it  has  come  to 
be  the  fashion  to  examine  their  promoters 
for  evidence  of  milk  on  their  boots  and  hay- 
seed in  their  hair.  Making  all  due  allow- 
ances for  the  provincialism  of  New  York  in 
general  and  Wall  Street  in  particular  it  can- 
not be  denied  that  this  attitude  of  the  finan- 
cial world  is  due  to  gross  abuse  of  confidence 
by  some  railroad  promoters.  So  long  as 
there  are  people  who  build  electric  railways 
for  the  sake  of  a  construction  profit  so  long 
will  this  lack  of  confidence  continue.  There 
are  some  roads,  more  or  less  abandoned  after 
completion,  which  went  so  far  as  to  con- 
vert the  underwriter's  and  promotors  rake- 
offs  into  funded  debt.  One  such  electric  road, 
capitalized  for  millions,  after  having  au 
enormous  bonded  debt  saddled  on  it,  was  put 
under  the  management  of  an  ex-clerk  with 
a  few  months  experience  in  a  railroad  of- 
fice, who  was  paid  a  salary  about  equal  to 
the  pay  of  a  good  mechanic.  And  to-day  the 
"syndicate"  which  built  that  road  is  calling 
on  .lehovah  to  witness  the  stringency  of  the 
money  market  which  prevents  them  from 
raising  the  funds  required  to  meet  their 
necessities,  a  fact  regretted  by  few  who  are 
familiar  with  the  circumstances.  Unfortu- 
nately a  case  like  this  can  do  more  harm 
to  the  standing  of  interurban  railways  In 
the  eyes  .of  the  investing  public  than  20 
honestly  financed  and  well  managed  proper- 
ties can  do  good,  and  the  weeding  out  pro- 
cess of  this  class  of  projects  cannot  com- 
mence  too    soon. 

We  are  considering,  however,  the  hona- 
fide.  built-for-business  kind  of  an  interurban 
railway,  and  what  is  to  become  of  it.  Only 
a  small  percentage  of  them  radiate  from  the 
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larger  cities,  the  majority  center  in  cities 
with  a  population  under  500,000,  where  they 
have  made  serious  inroads  on  the  passenger 
traffic  of  the  steam  roads,  and  have  devel- 
oped transportation  as  a  refined  form  of 
amusement  for  the  masses.  The  millions  of 
dollars  paid  annually  into  their  coffers  by 
the  public  is  being  regarded  with  envious 
eyes  by  the  steam  roads,  who  are  bound, 
sooner  or  later,  to  make  an  effort  to  get 
some  of  the  laboriously  developed  traffic  of 
the  electric,  and  it  is  still  doubtful  what 
form  their  onslaught  on  the  business  will 
take.  Present  indications  are  that  some 
steam  roads  will  add  an  electric  passenger 
service  in  the  vicinity  of  and  connecting 
towns  along  their  lines  while  maintaining 
their  freight  and  through  train  service  jusi 
as  is  done  at  present.  There  are  many  cases 
where  this  could  be  done  without  interfer- 
ing with  existing  traffic,  and  in  other  cases 
an  extra  track  or  two  can  readily  be  built 
on  the  existing  right  of  way.  Such  an  elec- 
tric service  would  steal  a  long  march  on 
interurbans,  as  on  the  well  maintained  road- 
way of  the  steam  road  running  time  could 
be  made  very  far  superior  to  the  interurban 
schedule.  And  still  the  interurban  will  get 
the  business,  solely  on  the  strength  of  its 
terminal  facilities. 

The  next  move  of  the  steam  road  would 
be  to  so  improve  its  terminal  arrangements 
as  to  be  able  to  run  its  electric  passenger 
cars  to  the  heart  of  the  cities.  To  do  this 
traffic  arrangements  may  be  entered  into 
with  street  railways;  they  may  be  purchased 
outright,  as  at  New  Haven  and  at  Syracuse; 
or  the  railroad  may  build  its  own  track 
either  on  the  surface  of  a  street  or  on  an 
elevated  structure.  While  city  governments, 
as  a  rule,  are  in  no  mood  to  grant  privileges 
to  steam  railroads,  the  plan  is  workable. 
With  this  accomplished,  the  steam  road  be- 
comes a  very  formidable  competitor  of  the 
interurban  for  short  haul  traffic,  and  will 
no  doubt  get  a  share  of  its  passengers.  If 
an  existing  interurban  does  not  parallel  any 
steam  road  it  is  quite  unlikely  that  it  will 
ever  be  subjected  to  steam  competition,  and 
its  returns  would  have  to  be  something  out 
of  the  ordinary  to  tempt  investment  in  a 
parallel  electric  line.  Both  forms  of  com- 
petition will  be  quite  out  of  the  question 
If,  as  above  outlined,  terminal  facilities  are 
adequate,  the  roadway  permanent,  and  the 
service  as  it  should  be  in  point  of  comfort 
and  time. 

So  far,  we  have  considered  only  the  pas- 
senger traffic  of  the  electric  road.  The  future 
will  no  doubt  see  a  greater  development  of 
freight  service.,  but  much  is  being  done  along 
these  lines.  The  Toledo  &  Western,  Buffalo 
&  Lockport  and  Albany  &  Hudson  are  good 
examples  of  combined  service,  particularly 
the  latter,  because  it  has  shown  what  a  road 
can  do  in  the  line  of  heavy  freight  trans- 
portation, even  if  handicapped  by  3  per  cent, 
grades.  Satisfactory  freight  returns  depend 
to  some  extent  on  interchange  of  traffic  with 
steam  roads,  but  even  without  that,  much 
can  be  accomplished  if  the  business  is  han- 
dled right.  The  business  should,  however, 
receive  consideration  in  planning  the  con- 
struction of  the  road  and  should  not  be  an 
after-thought,  grafted  on  a  street  railway 
construction.  If  the  freight  carrying  and 
handling  facilities  are  provided,  the  road 
which  stands  the  best  chance  of  success  is 
naturally  the  one  which  opens  new  territory 
or  new  routes  not  touched  by  existing  steam 
lines  and  does  not  come  into  competition 
with  them.  Such  a  road  will  always  do  a 
much  heavier  freight  business  than  an  elec- 
tric road,  which  must  win  its  share  of  traf- 
fic away  from  an  existing  steam  road. 

It  is  not  the  simplest  thing  in  the  world 
to  handle  a  combined  electric  passenger  and 


steam  freight  service  over  a  single  track 
road,  but  it  can  be  done  very  satisfactorily 
by  bringing  to  bear  on  the  operating  plans 
the  highly  developed  and  specialized  modern 
system  of  railroad  organization,  and  it  is  the 
best  of  business  to  keep  the  rails  busy  with 
revenue  bearing  loads  of  whatever  nature 
every  hour  of  the  twenty-four. 

Transportation  securities  will  no  doubt  al- 
ways hold  their  place  in  the  favor  of  the 
public.  Industrial  corporations  may  come 
and  go  obedient  to  the  shifting  law  of  sup- 
ply and  demand  and  their  securities  will 
shift  with  this  law,  commanding  fabulous 
prices  to-day,  down  in  the  inky  blackness 
to-morrow.  But  transportation  must  exist 
during  good  times  and  bad,  war  or  peace, 
so  long  as  there  are  people  who  demand  com- 
munication with  each  other  and  transporta- 
tion for  their  persons  and  goods.  The  ex- 
tent to  which  electric  railway  securities  can 
share  in  this  general  confidence  will  depend 
entirely  on  the  skill  displayed  in  financing, 
constructing  and  managing  them.  A  high 
degree  of  strategy  is  just  as  valuable  in 
railroad  work  as  in  warfare,  but  it  will  not 
win  battles  without  the  support  of  thorough 
organization,  experience  and  loyalty  to  the 
work  to  be  accomplished. 

Applying  to  all  that  has  been  argued 
above,  we  may  conclude  that  interurban  elec- 
tric railroads  will  work  out  their  own  des- 
tinies strictly  in  accordance  with  the  amount 
of  judgment  which  has  been  put  into  them.- 
The  road  whose  prosperous  future  seems 
most  assured  is  the  one  which  is  located 
along  a  favorable  route,  constructed  in  a 
most  permanent  manner,  equipped  to  handle 
freight  on  a  modern  scale  and  having  the 
best  terminal  facilities  for  both  freight  and 
electric  passenger  service.  For  such  a  prop- 
erty competition,  absorption  and  all  the  bug- 
bears of  modern  finance  can  have  no  ter- 
rors, and  if  supplemented  by  skilful  and  ex- 
perienced management  it  will  survive  as  the 
fittest  of  them  all. 


Signal    Batteries    in    Summer.* 


BV  II.  S.  BALLIET. 

Previous  articles  have  dealt  with  the  main- 
tenance of  batteries  during  the  winter;  the 
principal  thing  being  to  prevent  chilling  or 
freezing.  In  summer  the  expansion  of  porce- 
lain and  glass  and  the  evaporation  of  solu- 
tions are  our  chief  trouble. 

There  is  no  uniformity  of  practice  as  to 
the  use  of  either  porcelain  or  glass  jars  in 
gravity  batteries.  Roads  using  porcelain 
claim  that  the  breakage  of  jars  in  service 
is  reduced  to  a  minimum,  very  few  interrup- 
tions being  caused  thereby.  On  the  other 
hand,  they  agree  that  it  is  difficult  to  observe 
the  action  of  the  cell.  This  leads  the  main- 
tainer,  in  an  effort  to  save  work,  to  take 
chances  of  having  exhausted  cells,  dirty  zincs 
or  a  dense  solution.  Many  jars  are  broken 
and  frequently  small  cracks  started,  after- 
ward causing  rupture  when  handled. 

Experience  indicates  that  it  is  economy  to 
use  porcelain  for  track  batteries.  Generally 
speaking,  these  cells  are  kept  in  chutes.  In 
order  that  the  highest  standard  may  be  main- 
tained, they  must  have  frequent  inspection, 
usually  once  every  two  weeks,  but  this  in- 
creases the  liability  to  breakage,  owing  to 
the  need  of  raising  and  lowering  the  jars. 

When  glass  is  used  there  is  more  breakage 
not  only  from  lifting  and  lowering,  but  in 
handling  them  when  lenewing  solution;  but 
the  action  of  the  cell  can  be  better  watched 
and  frequently  a  longer  life  maintained  with- 
out danger  of  interruption  by  short  circuits, 

♦.Articles  by  Mr.  Italliet  on  the  pei-formajice  of 
automatic  signals  undci-  unfavorable  conditions 
were  published  in  The  llailrond  Orizcttc.  of  Feb.  L'(i, 
March  2.5,  April  15,  May  20,  July  1  and  .lulv  S. 


dirty  zincs  or  exhausted  supply  of  sulphate 
of  copper. 

The  question  of  broken  jars  is,  however, 
not  so  serious  where  two  cells  in  multiple 
are  employed,  with  reasonably  short  track 
sections,  as  with  three  cells  in  series-mul- 
tiple and  long  track  sections.  In  the  former 
the  track  relay  will  work  when  one  cell  is 
removed  or  broken,  as  only  part  of  the  source 
of  supply  is  lost;  while  in  the  latter,  the  po- 
tential is  reduced  and  after  the  passage  of  a 
train,  the  relays  will  not  become  energized. 
In  eases  where  track  batteries  are  not  re- 
newed every  six  weeks,  it  is  common  to  find 
that  the  solution  is  evaporated  sufficiently 
to  cause  the  zinc  to  be  exposed.  This  is 
liable  to  increase  the  internal  resistance  of 
the  cell  and  cause  interruption;  fluctuations 
of  voltage  will  take  place  during  a  spell  of 
wet  track  and  the  track  relay  will  fail  to 
operate.  Sometimes  such  interruptions  arc 
erroneously  classed  as  "leak  in  track  section" 
or  "escapes."  To  guard  against  this  evapora- 
tion, a  number  of  remedies  have  been  sug- 
gested; principal  among  which  are  the  appli- 
cation of  crude  or  kerosene  oil  on  top  of 
the  solution  or  the  use  of  air-tight  enclosures. 
Track  batteries  should,  of  course,  be  kept 
d.^y;  yet  they  have  been  known  to  work  while 
completely  flooded,  being  submerged  for  six 
days,  delivering  current  uninterruptedly  dur- 
ing that  time  and  failing  only  when  the  sup- 
ply of  sulphate  of  copper  became  exhausted. 
Batteries  used  for  other  than  track  pur- 
poses are  usually  kept  in  wells  and  houses. 
When  placed  in  wells,  a  great  difference  is 
noticed  as  compared  with  those  kept  in 
chutes.  In  the  latter  the  changes  in  tempera- 
ture shorten  their  life.  In  the  warmer 
months  of  summer  there  will  be  breaks,  ap- 
parently due  to  expansion  and  contraction 
of  the  material  of  the  jar.  Sometimes  the 
passage  of  trains  will  set  up  a  vibration  with- 
in a  well  which  will  disturb  the  cells  and 
their  contents  and  cause  cracks. 

To  establish  air  circulation,  thereby  an- 
ticipating about  90  per  cent,  of  the 
breaks  in  jars,  a  strip,  shown  in  the 
illustration,  has  been  designed,  by  which 
the  cells  are  held  above  the  shelf  level, 
thus  not  only  allowing 
the  free  circulation  of 
air  but  preventing  the 
accumulation  of  dirt 
under  and  around  the 
bottom  of  the  cell.  This 
plan  has  been  in  use  for 
several  years  and  has 
accomplished  its  object 
beyond  anticipation. 
The  strips  are  straight,  a  pair  supporting  a 
row  of  jars.  Strips  are  usually  made  in  4 
ft.  lengths.  These  strips  also  prevent  cells 
from  being  thrown  off  the  shelves  by  vibra- 
tion, an  accident  which  has  been  known  to 
cause  interruptions. 

Glass  jars  are  frequently  shattered  by  re- 
peated blows  on  the  top  edges  by  zincs  which 
are  caused  to  move  up  and  down  by  the  pass- 
age of  trains.  In  a  number  of  cells  which 
were  fitted  with  hard  rubber  cushions,  placed 
between  the  zinc  carrying  wire  and  the  top 
edge  of  the  jar,  this  cause  of  damage  was 
overcome.  Extra  heavy  rubber  tubing  and 
tape  were  also  partially  successful. 

Battery  jars  which  have  a  lid  or  cover. 
such  as  the  Edison  Primary  and  the  Nun- 
gesser,  etc.,  often  break,  owing  to  the  weight 
which  is  suspended  from  the  lid.  This  is 
readily  demonstrated  by  putting  porcelain 
lids  on  glass  jars;  for  glass  jars  tin  lids  sgem 
to  be  the  most  successful. 

In  a  certain  territory  comprising  many 
thousand  cells  of  battery  of  several  promi- 
nent designs,  half  of  the  jars  are  glass  and 
the  other  half  porcelain,  practically  all  being 
in  wells.    Records  for  a  period  of  three  years 
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indicate  that  the  bi-eaks  in  glass,  while  iu 
service,  are  about  two  to  one  of  porcelain. 
The  total  number  of  breaks  from  all  causes, 
in  all  types,  is  less  than  two  hundred  a  year. 
The  number  of  trains  stopped  at  signals  on 
account  of  these  broken  cells  is  very  small 
when  a  rigid  inspection  is  maintained.  Few 
interruptions  need  occur  with  acid  batteries, 
because  it  takes  from  one  to  six  days  for 
the  solution  to  leak  through  an  ordinary 
crack. 

Records  have  been  kept  to  show  the  com- 
parative length  of  life  of  batteries  using 
glass  and  porcelain;  they  indicate  an  in- 
crease of  about  20  per  cent,  with  glass  over 
porcelain.  This  is  apparently  due  to  the  abil- 
ity of  maintainers  to  run  all  cells  nearer  to 
complete  exhaustion,  owing  to  the  fact  that 
they  can  make  a  closer  inspection. 

There  are  very  few  cases  where  either 
glass  or  porcelain  cells  crack  when  kept  in 
battery  enclosures  fixed  on  concrete  founda- 
tions, or  attached  to  posts  which  are  set  on 
concrete. 

AVhen  porcelain  jars  are  used,  inspection  i.s 
limited  to  taking  readings  with  a  low  read- 
ing volt-meter.  If  the  cell  is  of  the  acid 
type,  the  zinc  and  the  other  element  may  be 
raised  through  the  oil  film.,  but  this  is  objec- 
tionable, for  it  is  liable  to  break  the  wires, 
adding  another  cause  of  interruption. 


Railroad    Shoo   Tools. 


Fig.  1. — The  Detrick  &  Harvey  Horizontal   Boring  Machine. 
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BOKING    MACHIXE.S. 

The  accompanying  illustration,  Fig.  1, 
shows  the  72  in.  horizontal  boring,  drilling 
and  milling  machine  made  by  the  Detrick  & 
Harvey  Machine  Company,  Baltimore,  Md. 
The  machine   consists  of  a   horizontally   r° 


face  of  the  column  56  in.  long.  The  saddle 
is  counterbalanced  and  has  a  37-in.  bearing 
for  the  spindle  rotating  sleeve.  The  hear- 
ings for  the  driving  shafts  and  gears  are 
cast  on  the  saddle.  The  spindle  is  hammered 
steel,  5%  in.,  6  in.  or  6%  in.  in  diameter, 
with  a  No.  6  Morse  taper  hole  in  the  end. 
The  spindle  is  ground  to  a  sliding  fit  in  a 
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Fig.  2. — The  Sellers  Horizontal  Boring  Machine. 


volving  spindle,  having  a  horizontal  traverse 
parallel  to  the  bed-plate  and  at  right  angles 
to  the  column  runway.  The  spindle  is 
mounted  in  a  saddle  having  a  vertical  move- 
ment of  72  in.  on  the  face  of  the  column,  and 
the  column  has  a  horizontal  movement  of  72 
in.  on  the  runway.  Fast  and  slow  power 
movements  for  the  saddle  and  column,  and 
power  feeds  and  quick  return  for  the  spindle 
in  either  direction,  are  provided.  Hand  feeds 
are  also  provided  for  all  motions.  The  run- 
way is  a  box  casting,  ribbed  and  flanged. 
The  top  surface  consists  of  a  front  and  rear 
slideway,  14  in.  and  S'^  in.  wide  respect- 
ively. The  width  of  the  slideway  over  all  is 
.')6  in.  and  the  depth  under  the  slideway  la 
18  in.  The  eolum'n  is  a  tapering  box-shaped 
casting,  with  a  base  71  in.  wide  x  81  in. 
long.  At  the  rear  and  side  of  the  column 
are  the  driving  gearing  and  the  motor  for 
rotating  the  spindle  and  for  feeding  the  col- 
umn and  the  saddle.  The  spindle  saddle  is 
i/ox   section    with  a  bearine  on   the  vertical 


sleeve  46  in.  long.  The  sleeve  is  slightly 
tapered  on  the  outside  and  revolves  in  the 
saddle  on  a  bronze  bushed  bearing  37  in. 
long.  Bronze  and  steel  thrust  washers  are 
provided  on  the  front  and  rear,  and  take- 
up  collars  are  provided  for  wear.  When 
motor  driven,  the  rotating  mechanism  for 
the  spindle  consists  of  a  7i,i  h.p.  reversible 
motor  of  the  constant  speed  type,  direct  con- 
nected to  the  driving  gearing  and  mounted 
on  the  base  of  the  column.  The  work  "oed 
or  bed  plate  is  a  flat  box-shaped  casting  12 
in.  deep,  with  T  slots  on  its  top  surface.  It 
is  tongued  and  bolted  to  the  runway.  The 
dimensions  of  the  bed  plate  are  made  to  con- 
form to  the  requirements  of  the  customer. 
The  outer  support  for  the  boring-bar  con- 
sists of  an  upright  post,  carrying  on  its  ver- 
tical face  a  vertically  adjustable  beai'ing  for 
the  end  of  the  boring  bar.  This  bearing  is 
fitted  with  a  stationary  bushing,  with  a  ver- 
tical bearing  of  24  in.  on  the  face  of  the 
post.     The  post  slides  horizontally,  parallel 


to  the  main  column  on  a  supplementary  bed 
resting  on  the  bed  plate.  The  adjustments 
in  the  outer  support  are  made  by  screws 
hand  operated.  The  boring  and  drilling 
feeds  are  eight  in  number.  They  are  revers- 
ible and  range  from  .007  to  .4  per  revolution 
of  the  spindle.  The  milling  feeds  to  the  sad- 
dle and  column  are  also  eight  in  number, 
ranging  from  .01  in.  to  .5  in.  per  revolution 
of  the  spindle.  The  speeds  to  the  spindle 
are  20  in  number,  10  through  the  sleeve  gear 
and  10  through  the  face  plate  gear.  The 
changes  of  speed  are  made  by  means  of  a 
cone  of  geers  and  by  levers  operating 
clutches.  Four  changes  of  speed  are  obtained 
by  shifting  of  the  levers  and  without  chang- 
ing the  step  of 
the  cone.  All 
power  and  hand 
movements,  fast 
and  slow,  for  the 
spindle,  saddle 
and  column  are 
controlled  by  the 
operator  from  his 
platform  at- 
tached to  the 
saddle.  Levers 
are  conveniently 
placed  w  i  t  h  i  n 
reach  of  the  operator.  The  rapid  movement 
of  saddle  and  column  is  obtained  by  an  inde- 
pendent reversible  motor  of  lY-i  h.p.,  mounted 
on  a  supplemental  base  at  the  rear  end  of 
the  runway.  The  saddle  has  a  72-in.  verti- 
cal movement  and  the  spindle  has  a  72-in.  ad- 
justment. The  column  has  72-in.  (or  more 
if  desired)  horizontal  traverse.  The  distance 
from  the  center  of  the  spindle  to  the  bed 
l)late  in  its  lowest  position  is  48  in.,  and  in 
its  highest  position,  120  in. 

The  horizontal  drilling  and  boring  m;i- 
chine  shown  in  Fig.  2  is  made  by  Wm.  Sell- 
ers &  Company,  Philadelphia,  Pa.  The 
spindle  of  this  machine  is  2%  in.  in  diam- 
eter and  has  an  adjustment  of  30  in.  The 
feed  is  variable  from  the  finest  to  over  VG 
in.  per  revolution  of  the  spindle.  The  power 
feed  is  o))eratod  instantly  by  a  positive 
clutch.  The  machine  also  has  quick  hand 
traverse  and  hand  feed.  The  ratio  of  the 
back  gear  is  12  to  1  and  the  largest  step 
on  the  cone  is  20  in.  in  diameter  for  a  3-in. 


Fig.      3. — Sellers      Fac- 
ing    Attachment. 
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belt.  The  table  is  48  in.  long  by  28  in.  wide 
and  is  slotted  to  receive  bolts  for  holding 
the  work.  The  table  is  adjustable  both 
lengthwise  and  crosswise  of  the  bed.  The 
distance  from  the  center  of  the  spindle  to 
the  top  of  the  table  in  its  lowest  position 
is  21  in.  The  pulley  on  the  countershaft 
is  16  in.  in  diameter  and  has  a  4-in.  face 
and  should  run  at  75  r.p.m.  Fig.  3  shows  a 
"revolving  slide  rest."  This  can  be  bolted 
to  the  flange  on  the  end  of  the  sleeve  in 
which  the  spindle  slides  and  is  used  for 
facing  off  large  surfaces. 

The  double  car  box  boring  machine  (Fig. 
4,)  is  made  by  the  Niles-Bement-Pond  Com- 
pany, New  York.  This  machine  will  take 
boxes  up  to  6  in.  x  12  in.  If  has  two  spindles. 
These  are  arranged  so  that  four  boxes  can  be 
bored  and  faced  at  the  same  time.  The 
spindles  are  278  in.  in  diameter  and  are 
driven  by  gearing.  The  saddle  has  auto- 
matic feed  and  hand  adjustment,  and  is  pro- 
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stop  at  so  many  stations,  and  that  the  extra 
expense  for  additional  operators  would  be 
too  great  a  burden.  It  has  never  been  con- 
tended that  it  is  not  a  good  thing  and  that 
it  has  not  and  will  not  prevent  many  col- 
lisions. If  there  were  more  telegraph  of- 
fices and  fewer  "blind  sidings"  despatchers 
would  be  able  to  move  trains  with  less  de- 
lay, and  less  overtime  would  be  paid  to  the 
train  and  enginemen.  Have  those  who  have 
made  the  experiment  found  these  objection- 
able conditions  actually  present  to  such  a 
degree  that  trains  could  not  make  their  trips 
satisfactorily?  Has  the  outlay  been  found 
to  be  greater  than  the  loss  by  the  accident 
account  and  damage  to  reputation  where 
such  a  plan  was  not  followed?  In  speaking 
to  any  one  who  has  not  given  the  plan  a 
fair  trial,  I  may  be  allowed  momentarily  to 
disregard  the  objections  advanced,  for  I 
shall  deal  only  with  the  facts  of  a  quarter 
of  a  century's  experience  with  this  method 


Fig.  4 — The  Niles-Bement-Pond  Car  Box  Boring  IVlachine. 


vided  with  specially  designed  chucks  for 
holding  the  boxes.  One  pair  of  boring  man- 
drels 3  in.  in  diameter  is  furnished  with 
each  machine.  The  countershaft  pulleys  are 
20  in.  in  diameter  for  a  4%-in.  belt  and 
should  run  at  350  r.p.m. 

(To  be  Continued.) 


A     Panacea     for     One    Class     of     Butting 
Collisions. 


BY   H.    W.    FORMAN. 

The  effect  that  displaying  the  order  signal 
at  "stop"  at  train  order  meeting  points 
would  have  upon  the  collibion  record  seems 
to  have  been  brought  out  convincingly  in  the 
Train  Accidents  Report  in  the  United  States 
Cor  May,  published  in  the  Railroad  Gazette 
of  July  1st. 

If  the  statement  were  made  that  a  pine 
tie  would  last  as  long  in  track  as  one  of 
oak,  no  one  would  be  justified  in  contra- 
dicting it  unless  he  was  in  position  to  prove 
to  the  contrary.  And  so  it  is  in  the  matter 
of  surrounding  train-order  meeting  points 
with  additional  safeguards,  by.  also  send- 
ing the  order  to  the  operator  at  the  meeting 
or  time-limit  waiting  point.  No  one  should 
contend  that  it  cannot  be  done  successfully 
if  he  has  never  tried  it.  ITie  only  adverse 
argument  that  I  have  ever  heard  of  is  that 
three  despatchers  cannot  handle  the  same 
number  of  trains  on  a  district  of  the  same 
length;  that  trains  not  interested  may  be  un- 
necessarily delayed  by  order  signals  being  at 


of  moving  trains  on  a  very  busy  single  track 
railroad. 

The  rule  that  all  train  orders  shall  be 
shown  to  brakemen  and  firemen  is  quite  re- 
cent, having  been  adopted  generally  only  a 
few  years  ago.  No  doubt  It  has  been  the 
means  of  saving  many  collisions,  but  even 
this  precaution  has  not  stopped  them  entire- 
ly, and  it  never  will.  The  fact  to-day  is  that 
in  nearly  every  case  of  butting  collision  all 
the  men  on  the  train  are  found  to  have  for- 
gotten orders,  or  misread  tiiem.  Orders  will 
be  forgotten  hereafter  with  the  same  fre- 
quency, and  it  is-  useless  to  hope  that  this 
factor  can  ever  be  expunged  from  the  col- 
lision record  by  discharging  the  men  who 
forget.  The  new  men  put  in  their  places  are 
quite  as  likely  to  possess  the  same  seeming- 
ly, and  it  never  will.  The  fact  to-day  is  that 
operator  at  the  meeting  point  may  also  some- 
times forget  to  display  his  signal  should 
not  dishearten  any  who  are  earnestly  seek- 
ing relief  from  collisions;  the  remedy  is  not 
absolute  but  it  is  a  real  remedy.  Collisions 
due  to  forgetting  train  orders  will  continue 
indefinitely  under  the  present  almost  univer- 
sal way  of  holding  trains,  and  the  easiest 
and  most  direct  relief  is  to  be  found  by  in- 
cluding the  operator  at  the  meeting  or  wait- 
ing point  in  the  movement,  and  requiring 
him  to  keep  his  train  order  signal  displayed 
at  stop  and  deliver  a  copy  of  the  meeting 
or  waiting  order  to  all  trains  concerned, 
until  all  have  arrived  from  one  direction, 
or  until  the  waiting  time  named  in  the  order 
has  expired. 
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Accidents  due  to  complex  breakage,  fire 
and  flood  may  be  regarded  as  largely  ir- 
remediable; those  due  to  misplaced  switches 
can  be  reduced  by  interlocking;  but  those 
brought  about  by  aberration  of  the  mind 
must  be  dealt  with  by  the  formation  of 
habit,  systematic  checking  and  reminders  in 
the  form  of  cautionary  or  stop  signals  as 
the  exigency  demands. 

Standard   Code   Rule    221A   provides   that 
train  order  signals  shall  normally  indicate 
"stop,"  except  when  changed  by  the  operator 
to  "proceed"  to  allow  a  train  to  pass  after 
getting   orders,   or   for   which   there   are   no 
orders.     Many    operating    oflBcials    are    con- 
vinced that  this  is  the  true  logical  position 
for   all   signals.     Rule   94   allows  trains   to 
change  their  relative   positions  at  any   sid- 
ing without  consulting  the  despatcher,  and 
it  is  very  doubtful  whether,  when  one  train 
passes    another    under    such    circumstances, 
without   exchanging   schedule   or   right,   the 
crews   always   take   the   precaution    to   stop 
at   the   next   open   telegraph   office   and   ad- 
vise the  operator  and  despatcher  and  wait 
for  further  instructions  from  the  despatcher 
before    proceeding.     Therefore,    it    will    be 
seen  that  Rule  221A  leaves  a  great  deal  to 
the    operator's    intelligence    and    judgment, 
and  that  the  only  absolutely  safe  course  for 
him    to   pursue    under   this   rule   is   to    stop 
every  train  while  there  are  orders  in  effect 
at  .his  station.     The   rule   does  not  contem- 
plate this  being  done.     Operators  do  change 
their    order    signals   to    "proceed"    to    allow 
disinterested  trains  to  pass,  and  there  seem 
to   be  few  if  any  accidents  under  the  prac- 
tice.     If   the    normal   position    of   the   order 
signal    is    "proceed,"     as    provided    by    Rule 
221B,  and   it  is   displayed  at   "stop"  on  ac- 
count  of   an   operator   being   included   in   a 
meeting  order,  is  there  any  greater  danger, 
after    conferring    with    the    despatcher,    lu 
changing  such  signal  to  "proceed"  for  only 
a  few  seconds  to  allow  some  fast  train  which 
is  not  concerned  to  pass,   provided  that,  in 
such  cases,  the  interested  superior  train  is 
invariably  given  a  copy  of  the  meeting  order 
before     it    reaches    the   waiting    point?     If 
there    is    a    particle    of    risk,    and    the    de- 
spatcher often  knows  whether  or  not  there 
is,  all  trains  may  be  stopped  for  a  clearance. 
It  is  in  this  manner  that  trains  are  handled 
on  most  roads  which  require  all  meeting  or 
waiting  orders  to  be  addressed  in  duplicate 
to  the  operator  at  the  place  of  meeting,  and 
it   is   satisfactory.     It   is  very   desirable   to 
use  the  semaphore  form  of  train  order  sig- 
nal when  operating  under  this  arrangement. 
Any  delay  that  trains  may  sustain   stop- 
ping to  get  clearances  is  more  than  compen- 
sated for  as  the  plan  allows  a  more  liberal 
use  of  the  "19"  form  of  train  order.    It  per- 
mits such  orders  to  be  addressed  to  the  supe- 
rior as  well  as  the  inferior  train.    The  "19" 
form  may  also  be  used  to  fix  a  meeting  be- 
tween extra  trains,  by  first  completing  the 
order  to  the  operator  at  the  place  of  meeting 
and  issuing  the  san;,e  instructions  to  the  ex- 
tras   before    they    reach    such    station.     Of 
course  the  order  is  worded  to  all  alike,  and, 
ordinarily,  is  sent  to  the  three  offices  sim- 
ultaneously.   When  a  "19"  order  can  be  safe- 
ly used    for   the   superior  train   a  delay   of 
from  five  to  twenty  minutes  is  often  avoided 
as   it   does   not    have   to   be  stopped   to  get 
an  acknowledgment  of  the  order.    It  may  be 
contended  that,  should  the  operator  fail  to ' 
deliver   the  order  to   the   superior  train,   a 
collision  would  result;  but  the  order  signal 
being   at   stop   at   the   meeting   station   pre- 
vents  this.     If   the   operator  who  is  to   de- 
liver to  the  superior  train  were  to  overlook 
the  order  it  is  likely  that  he  would  at  once 
inform    the    despatcher   who    could    then    if 
necessary  take  steps  to  prevent  a  collision. 
I  cannot  recall  many  Instances  of  failure 
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to  deliver  "19"  orders;  they  are  torn  off 
and  hung  up  in  a  conspicuous  place  as  soon 
as  completed  and  are  not  nearly  so  likely  to 
be  overlooked  as  "31"  orders,  which  must 
be  left  in  the  book  on  the  table  where  some- 
thing may  be  allowed  to  cover  them  up.  a 
collision  has  never  been  known  to  occur, 
through  train  and  enginemen's  forgetful- 
ness,  when  the  meeting  order  was  sent  to 
both  trains  where  they  would  get  them  be- 
fore reaching  the  meeting  point,  and  also 
in  duplicate  to  the  operator  at  the  place 
of  meeting,  except  in  cases  of  the  grossest 
neglect,  which  cannot  be  fully  guarded 
against  under  any  system  of  orders. 

What  may  be  promised  if  these  sugges- 
tions are  thought  enough  of  to  secure  the 
adoption  of  the  plan?  During  the  past 
twenty  years  from  forty  to  ninety  daily 
trains  have  been  handled  in  this  manner  ou 
several  large  roads  in  the  United  States  hav- 
ing single  track  districts  of  60,  85  and  113 
miles  in  length,  and  it  has  been  found  that 
it  could  be  done  by  the  use  of  from  75  to 
150  orders  each  24  hours.  The  "31"  form  is 
seldom  used  by  these  despatchers,  for  it  is 
not  often  necessary  to  stop  trains  to  sign 
orders,  except  when  meeting  points  are  made 
at  blind  sidings.  During  this  time  there 
have  been  no  collisions  due  to  forgetfulness. 
This  remarkable  immunity  results  from  the 
remoteness  of  the  chance  that  the  train  and 
enginemen,  and  the  operator,  will  all  fail 
in  their  duty.  .  Even  if  an  operator  were 
to  incorrectly  repeat  an  order  (and  those 
who  have  made  a  study  of  the  collision 
record  will  find  this  to  be  of  frequent  oc- 
currence) and  the  despatcher  not  detect  the 
"lap,"  the  order  signal  being  at  stop  at  the 
meeting  point  would  prevent  a  collision.  I 
cannot  say  just  how  many  collisions  have 
been  prevented  during  my  period  of  service 
under  this  rule,  nor  how  many  men  have 
suddenly  felt  a  choking  sensation  when  an 
operator  handed  them  an  order  reminding 
them  of  a  meeting  point  which  they  had 
forgotten;  but  there  must  have  been  a  good 
many,  since  the  record  shows  that  there 
were  no  collisions  on  that  particular  road, 
while  others  not  operating  under  such  rules 
were  having  them  now  and  then.  We  did 
not  have  operators  at  every  station,  but 
meeting  points  wgre  fixed  at  telegraph  of- 
fices as  much  as  possible,  and  every  one  ad- 
mits that  the  percentage  of  risk  is  reduced 
in  proportion  to  the  number  of  available 
telegraph  offices.  It  may  be  claimed  that  the 
proposition  is  impracticable  for  the  reason 
that  the  operator  at  the  selected  meeting 
point  often  cannot  be  raised  promptly.  In 
such  event,  the  order  may  state  that  the 
order  signal  is  not  at  "stop"  at  the  place  of 
meeting,  which  is  of  itself  a  safeguard,  be- 
cause unusual. 

Is  there  another  officer  with  some  such 
accident  fresh  in  mind,  or  who  has  found 
it  necessary  to  almost  tie  up  his  road  by 
requiring  acknowledgment  from  the  superior 
train  before  permitting  the  inferior  train  to 
act  on  the  order,  now  willing  to  join  the 
ranks  of  those  who  have  already  thought 
best  to  adopt  this  scheme?  The  fact  that 
there  has  never  been  an  _  accident  or  error 
of  this  kind  on  your  road,  is  hardly  suf- 
ficient to  warrant  you  in  deciding  that  It 
is  unnecessary  to  take  this  precaution,  for 
no  one  can  tell  how  soon  some  heretofore 
reliable  employe  may  forget.  Few  escape. 
The  spirit  of  the  code  rules  is  not  violated 
in  adopting  thia  additional  protection;  a 
railroad  may  not  do  less  than  the  rules  pre- 
scribe, but  it  surely  has  the  right  to  adopt 
additional  safety  practices  if  d<»emed  expe- 
dient. 

For  years  the  Burlington  road  has  been 
operated  under  the  following  rules: 

"208. — A  train  order  to  be  sent  to  two  or 


more  offices  must  be  transmitted  simul- 
taneously to  as  many  of  them  as  practicable. 
The  several  addresses  must  be  first  to  the 
operator  at  whose  station  the  trains  are  to 
meet,  and  next  in  the  order  of  superiority 
of  trains,  each  office  taking  its  proper  ad- 
dress. When  not  sent  simultaneously  to  all, 
the  order  must  be  sent  first  to  the  superior 
train." 

"221  (C).  Orders  addressed  to  operators, 
restricting  movement  of  trains,  will  be  re- 
spected by  conductors  and  enginemen  the 
same  as  if  addressed  to  them.  Operators, 
in  such  cases,  will  deliver  copies  of  the  order 
to  all  trains  affected  until  all  have  arrived 
from  one  direction,  when,  if  there  are  no 
other  orders  in  effect  at  that  station,  the 
train  order  signal  will  be  changed  to  "pro- 
ceed." 


Master   Mechanics'   and    Master   Car    Build- 
ers'   Committees,    1905. 


Mr.  J.  W.  Taylor,  The  Rookery,  Chicago, 
Secretary  of  these  two  associations,  an- 
nounces the  subjects  and  committees  for  the 
year  1904-05. 

.MA.STKR    mechanics'    ASSOCIATIOX. 

1.  Proper  Loading  for  Locomotives. — 
What  should  be  the  practice  underlying  the 
proper  loading  of  locomotives  on  the  basis 
of  conducting  transportation  with  the  great- 
est efficiency  and  at  the  least  cost,  consider- 
ing all  the  factors  individually?  C.  H. 
Hogan,  Chairman;  H.  T.  Herr,  D.  F.  Craw- 
ford, H.  T.  Bentley. 

2.  Locomotive  Tests  of  Pennsylvania 
Railroad  Company  at  St.  Louis  Exposition. 
— To  report  to  the  convention  the  results  ob- 
tained from  tests  made.  F.  H.  Clark,  Chair- 
man;  H.  H.  Vaughan,  F.  M.  Whyte. 

3.  Locomotive  Front-Ends. —  (a)  To  carry 
to  completion  the  tests  outlined  in  its  re- 
port to  the  convention  of  1903.  (b)  To  in- 
vestigate the  question  of  design  and  material 
for  locomotive  fronts  and  front  doors  with 
the  view  of  affording  relief  from  leaky  front- 
ends.  H.  H.  Vaughan,  Chairman;  F.  H.  Clark, 
A.  W.  Gibbs,  Robt.  Quayle,  Prof.  W.  F.  M. 
Goss. 

4.  Locomotive  Driving  and  Truck  Axles 
and  Locomotive  Forgings. — To  submit  speci- 
fications after  they  have  been  considered  by 
the  International  Railway  Congress  to  be 
held  at  Washington  in.  May,  1905.  F.  H. 
Clark,  Chairman;  S.  M.  Vauclain,  L.  R.  Pom- 
eroy,  J.  E.  Sague,  E.  B.  Thompson,  F.  W. 
Lane. 

5.  Hhrinkaye  Allowance  for  Tires. — To 
consider  whether  the  present  shrinkage  al- 
lowance— Vho  in.  per  foot — is  sufficient  for 
the  large  diameter  wheels  with  cast-steel  cen- 
ters. F.  J.  Cole,  Chairman;  J.  E.  Muhlfeld, 
A.  S.  Vogt,  W.  A.  Nettleton. 

6.  Motive  Power  Terminals. — What  can 
and  should  be  done  to  reduce  locomotive  ter- 
minals to  the  basis  of  a  machine  for  treat- 
ing and  handling  engines,  apart  from  the 
question  of  housing,  the  object  being-  the 
prompt  handling  of  power,  greater  efficiency 
in  .service  and  less  detention  at  terminals, 
while  affording  more  time  and  better  facili- 
ties for  care  and  repair  of  engines?  To  in- 
vestigate the  best  method  of  heating  and  ven- 
tilating roundhouses.  D.  R.  MacBain,  Chair- 
man; G.  W.  Wildin,  P.  Maher,  C.  R.  Cham- 
bers, W.  R.  McKeen,  Jr. 

7.  Flcrihle  Htuyholts. — To  consider  the 
subject  of  flexible  staybolts,  number  in  use. 
manner  of  applying  and  service  rendered.  R. 
N.  Durborow,  Chairman;  F.  M.  Whyte,  C.  E. 
Fuller,  O.  H.  Reynolds. 

8.  Water  Softening  for  Locomotive  Use. — 
The  practicability  of  water  softening  for  lo- 


comotive use  by  means  of  chemicals  or  the 
application  of  heat,  and  the  maximum  cost 
per  one  thousand  gallons  permissible  that 
the  expenditure  could  b6  recovered  in  re- 
duced motive  power  expenses.  J.  A.  Car- 
ney, Chairman;  L.  H.  Turner,  J.  F.  Dunn, 
F.  N.  Risteen,  Robt.  Quayle. 

9.  Service  of  Locomotives. — To  consider 
the  average  engine  hours  locomotives  are  in 
service,  in  shop  under  repairs  or  waiting  to 
get  in  shop,  per  annum,  and  the  percentage 
of  total  time  locomotives  are  actually  in 
and  out  of  service  per  annum.  Wm.  For- 
syth, Chairman;  H.  Bartlett,  D.  Van  Alstine, 
J.  S.  Chambers. 

10.  Shop  Layouts. — To  consider  the  ques- 
tion of  shop  layouts  for  roads  having  350, 
500,  750  and  1,000  locomotives.  R.  H.  Soule. 
Chairman;  R.  P.  C.  Sanderson,  C.  A.  Seley, 
H.  D.  Taylor. 

11.  Subjects. — To  suggest  subjects  for 
committee  work  and  individual  papers  dur- 
ing the  year  1905-06;  also  subjects  for  topi- 
cal discussions  at  the  convention  of  1905.  .J. 
F.  Deems,  Chairman;  Wm.  Mcintosh,  R.  1). 
Smith. 

JIASTER    CAR   BUILDER.S'    ASSOCIATION. 

1.  Arch  Bars. — To  prepare  a  design  for 
arch  bar  for  100,000-lbs.  capacity  cars.  J.  E. 
Muhlfeld,  Chairman;  A.  S.  Vogt,  C.  E.  Ful- 
ler, W.  T.  Gorrell,  F.  M.  Gilbert. 

2.  Safely  Appliances. —  (a)  To  confer 
with  the  Interstate  Commerce  Commission 
in  regard  to  the  standards  of  the  Associa- 
tion; (b)  to  prepare  and  submit  to  the  con- 
vention of  1905  a  design  showing:  (1)  Lad- 
der; (2)  Location  of  ladder;  (3)  Location 
of  handholds  on  roofs.  D.  F.  Crawford, 
Chairman;  H.  D.  Taylor,  A.  E.  Mitchell. 

3.  Tank  Cars. — To  continue  its  investiga- 
tions and  report  result  of  tests  as  outlined 
in  report  of  proceedings  foi-  1904.  A.  W. 
Gibbs,  Chairman;  C.  M.  Bloxham,  R.  Gunn. 

4.  Steam  Connections. — To  continue  expe- 
riments and  submit  detailed  dimensions  for 
steam  heat  hose  coupling.  H.  F.  Ball,  Chair- 
man ;  T.  W.  Demarest,  F.  H.  Clark. 

5.  Passenger  Car  Rules. — To  consider  and 
report  whether  a  revision  of  the  present  pas- 
senger code  of  rules  is  advisable.  J.  T. 
Chamberlain,  Chairman;  G.  W.  Wildin,  F.  W. 
Chaffee,  F.  N.  Hibbits,  R.  W.  Burnett. 

6.  Repairs  of  Steel  Cars. — To  design  a 
more  effective  form  of  fastening  the  center 
sills  when  cut  off  near  the  bolster,  and  such 
other  questions  as  were  referred  to  it  by  the 
convention.     T.   H.   Russum,   Chairman;    R. 

F.  McKenna,  I.  N.  Kalbaugh,  E.  B.  Gilbert, 

G.  N.  Dow. 

7.  Air-Brake  Hose. — To  follow  up  tests 
suggested  in  report  at  1904  convention,  under 
both  present  and  proposed  specifications,  and 
report  results.  Le  Grand  Parish,  Chairman; 
T.  S.  Lloyd,  .1.  Milliken,  F.  H.  Scheffer,  G. 
H.  Emerson. 

8.  Coupling  Chains. —  (a)  To  revise  pres- 
ent design  for  permanent  safety  chains  for 
wooden  cars,  (b)  To  submit  design  of  chain 
for  chaining  cars  together  when  hauling  twhi 
and  triple  shipments.  R.  P.  C.  Sanderson. 
Chairman;  R.  L.  Kleine,  .Jas.  Macbeth,  R.  B. 
Rasbridge,  J.  F.  Walsh. 

9.  Stenciling  Cars. — To  submit  a  design 
for  stenciling  cars.  H.  M.  Carson,  Chair- 
man; J.  S.  Lentz,  W.  F.  Bentley,  Geo.  T.  An- 
derson, Jos.  Buker. 

10.  Doors. —  (a)  To  revise  the  drawing  of 
the  outside  sliding  door  shown  on  M.  C.  B. 
Sheet  F,  and  recommend  a  design  for  a  flush 
door,  (b)  To  consider  the  question  of  a  suit- 
able grain  door  to  meet  requirements  of  thf 
present  large  capacity  cars.  J.  E.  Keegan, 
Chairman;  W.  E.  Sharp,  T.  A.  Treleaven,  J. 
W.  Muncy,  D.  Van  Alstine. 


September  2,  1904. 

11.  Hubjevts. — J.  S.  Chambers,  Chairman; 
F.  T.  Hyndman,  O.  M.  Stimson. 

M.    C.    D.    STANDING    COMMITTEES. 

Arbitration.— F.  H.  Clark,  P.  H.  Peck,  T. 
W.  Demarest,  J.  J.  Hennessey,  E.  D.  Bronner. 

Supervision  of  Standards  and  Recom- 
mended Practice. — O.  A.  Schroyer,  Chair- 
man; M.  Dunn,  T.  S.  Lloyd. 

Triple  Valve  Tests. — Wm.  Mcintosh,  Chair- 
man; F.  H.  Scheffer,  C.  A.  Schroyer,  W.  S. 
Morrts,  A.  J.  Cota. 

Brake-Shoe  Tests. — Chas.  Coller,  Chair- 
man; Wm.  Garstang,  Prof.  W.  F.  M.  Goss. 

Tests  of  M.  G.  B.  Couplers.— R.  N.  Dur- 
borow.  Chairman;  W.  P.  Appleyard,  W.  S. 
Morris,  Jos.  Buker,  F.  H.  Clark. 

Draft  Gear.—E.  T>.  Bronner,  H.  D.  Taylor, 
W.  F.  Kiesel,  Jr.,  G.  W.  Smith,  Mord  Roberts, 
Le  Grand  Parish. 

Revision  of  Rvles  for  Loading  Lonp  Mate- 
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all  this,  the  railroad  earned  15  per  cent, 
more  than  in  1902  (which  had  its  own 
troubles),  and  the  stockholders  got  5  per 
cent,  dividends. 


Box   and   Undercut  Tools   in  the  Santa   Fe 
Shops. 


In  the  article  "Notes  from  the  Topeka 
Shops  of  the  Santa  Fe,"  published  in  our 
issue  of  June  3,  reference  was  made  to  the 
special  forms  of  box  and  undercut  tools  in 
use   in    the    brass   department,    which    have 
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Undercut  Tool  for  4J/i-in.  U.  S.  Packing. 
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Box  Tool  for  8-in.  Air  Pump  Valve   (Steel). 


Undercut  Tool  for   No.    10  Simplex  Injector 
Steam    Nozzle. 
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Undercut  Tool  for  %-ln.  Globe  Valve. 

rial. — A.  Kearney,  Chairman;  W.  E.  Fowler, 
J.  W.  Luttrell,  A.  Stewart,  F.  H.  Clark,  T. 
H.  Curtis,  W.  F.  Kiesel,  Jr. 


The  Oriental  Railroad  Company,  which 
works  the  railroads  in  European  Turkey, 
had  sufficient  excitement  last  year.  Upris- 
ings, actual  or  threatened,  in  Macedonia  and 
elsewhere,  were  accompanied  by  numerous 
explosions  of  dynamite  at  bridges  and  other 
structures,  and  dynamite  cartridges  and  in- 
fernal machines  interrupted  the  regular 
operation  of  trains,  wounding  not  only  sev- 
eral soldiers,  but  killing  the  cook  and  in- 
juring several  passengers  on  the  Oriental  ex- 
press. The  army  of  soldiers  which  the  gov- 
ernment sent  to  protect  the  railroad  was 
itself  a  considerable  hindrance  to  its  opera- 
tion. The  Turkish  soldiers  were  very  sus- 
picious of  the  trackmen  and  other  em- 
ployees, who  are  largely  Bulgarians.  More- 
over, the  transportation  of  the  soldiers  was 
destructive  of  all  regularity  in  train  ser- 
vice, orders  being  given  and  countermanded 
in  a  heart-breaking  way.     Notwithstanding 


Undercut  Tool  for  23,4-ln.  U.  S.  Packing. 

greatly  cheapened  the  cost  of  producing  dif- 
ferent parts  by  largely  reducing  the  number 
of  operations.  The  full  set  of  record  draw- 
ings of  these  tools  has  been  completed  only 
lately,  and  a  set  of  blue  prints  from  these 
drawings  has  been  set  us  by  Mr.  A.  Lovell. 
Assistant  Superintendent  of  Motive  Power. 
A  number  of  representative  tools  have  been 
chosen  from  this  lot  for  illustration  here- 
with. 


The    New    Haven's    Electrification    Plans   In 
the    Bronx. 


President  C.  S.  Mellen,  of  the  New  York. 
New  Haven  &  Hartford,  has  announced  that 
that  company  is  about  to  spend  eight  mil- 
lion dollars  in  electrifying  the  Harlem  River 
&  Port  Chester  line  through  the  Borough 
of  the  Bronx,  New  York  City,  and  West- 
chester County,  from  the  Harlem  river  to 
New  Rochelle.  Plans  and  estimates  have 
been  made  for  a  six-track  road,  two  tracks 
to  be  used  for  steam  trains  and  four  tracks 
for  electric  trains.    Two  of  these  latter  will 
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be  used  for  express  service  and  two  for  local 
trains  and  the  present  local  passenger  ser- 
vice by  steam  trains  will  be  discontinued. 

The  main  line  of  the  New  York,  New 
Haven  &  Hartford  is  four-tracked  down  to 
Mount  Vernon,  and  from  there  to  Woodlawis, 
where  it  runs  Into  the  Harlem  division  of 
the  New  York  Central,  there  are  at  present 
but  two  tracks.  The  New  Haven's  suburban 
business  is  drawn  almost  entirely  from  the 
towns  situated  between  Mount  Vernon  and 
Greenwich,  Conn.,  and  all  of  the  suburban 
trains  are  run  through  Mount  Vernon  and 
Woodlawn,  from  which  point  they  run  ex- 
press over  the  Harlem  division  of  the  New 
York  Central  to  the  Grand  Central  Station. 
The  region  lying  between  the  Sound  and  the 
main  line  is  served  by  the  Harlem  River 
&  Port  flhester  line,  a  double-track  road 
which  branches  off  from  the  main  line  at 
New  Rochelle  and  ends  at  the  129th  street 
station  of  the  Second  and  Third  avenue  ele- 
vated  lines.     The   freight   terminals  of  the 
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Box   Tool   for   Injector   Throttle   Stem. 

New  Haven  road  in  New  York  City  are  lo- 
cated along  the  Harlem  river  and  connect 
with  this  branch  line  and  all  freight  trains 
as  well  as  the  through  passenger  trains  be- 
tween Boston  and  Washington,  which  are 
ferried  around  Manhattan  Island,  are  run 
over  it  to  New  Rochelle  on  the  main  line. 
It  is  therefore  essential,  for  the  present  at 
least,  to  maintain  two  tracks  for  steam 
trains. 

The  improvements,  which  practically 
amount  to  entirely  new  construction,  will  be- 
gin at  the  east  end  of  the  Harlem  river  yard 
and  will  extend  all  the  way  to  New  Rochelle, 
a  distance  of  a  little  more  than  12  miles. 
The  right-of-way  of  the  present  line  will  be 
followed  except  in  a  few  places  where  a 
slight  divergence  will  improvve  the  allne- 
ment.  All  grade  crossings  will  be  eliminated 
without  any  radical  changes  in  the  estal> 
llshed  street  levels,  the  grade  of  the  new  line 
being  adjusted  to  meet  the  contour  of  the 
surroundinng  country.  Many  of  the  streets 
are  laid  out  on  paper  only  but  the  necessary 
abutments  for  bridges  will  he  put  in  at  the 
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time  of  building  in  the  event  of  these  streets 
ever  being  opened,  so  that  no  expense  or  de- 
lay will  be  incurred  after  the  line  is  once 
in  operation.  There  are  in  all  31  under 
passes  and  25  overhead  bridge  crossings  pro- 
vided for.  The  maximum  grade  has  been 
fixed  at  .6  per  cent.,  and  the  maximum  curva- 
ture at  5  deg.,  so  that  the  new  line  will  be 
suited  for  high  speeds.  East  Chester  Bay 
is  to  be  crossed  on  a  pile  and  timber  trestle 
1,600  ft.  long  with  an  80-ft.  rolling  lift  bridge 
over  the  channel.  With  the  exception  of  a 
short  swing  bridge  over  Westchester  creek 
this  is  the  only  obstruction  to  high  speed. 

The  four  tracks  for  electric  trains  are  to 
be  on  the  north  side  of  the  right-of-way,  and 
the  station  buildings  wherever  possible  will 
■  be  placed  on  that  side.  At  some  of  the  sta- 
tions, however,  where  the  street  approaches 
are  from  the  souths  the  buildings  will  be 
placed  on  that  side  and  the  platforms  will 
be  connected  with  subways  under  the  tracks. 
The  construction  will  be  chiefly  third-class 
masonry  retaining  walls  in  the  cuts  and  fills 
with  solid-floor  steel  bridges  over  all  the 
highways.  The  engineer's  estimate  of  the 
cost  of  construction  of  the  new  line,  exclu- 
sive of  the  electrical  equipment,  is  $4,825,- 
900.  Mr.  B.  F.  Simmons,  Assistant  Chief  En- 
gineer of  the  Electric  Department,  estimates 
the  cost  of  the  electrical  equipment  to  be  $2,- 
870,000,  distributed  as  follows: 

Sfventv    cars    equi'iDerl    with    elprtiioit.v. 

cohiplete     .f  7.-.(i.<""i 

Four  third-rails  with  top  protections  and 
iKinding  surface  rails  with  necessar.v 

marine   cahle  at   drawbridftes 41.'), 000 

Feed    wire.    hiKh-tension    wires,   and   pole 

line,    complete     o:iG,00() 

Two  snb-stati<ms  (with  electrical  appa- 
ratus)        280,000 

Power  house,  witli  all  material   !)20,ooo 

car  barn    loO.OOO 

Sundries     T.j.ooo 

Total     .«;2.,STG,0U0 

The  cars  which  will  be  used  are  to  be  very 
similar  to  those  in  use  by  the  Interborough. 
and  most  of  the  details  of  the  third-rail 
and  transmission  lines  will  be  in  accordance 
with  the  company'.s  standard  practice  on  its 
other  lines  through  Connecticut  and  Massa- 
chusetts, which  are  now  operated  by  elec- 
tricity. 

In  addition  to  this  proposed  change,  the 
New  Haven  road  is  considering  building  a 
branch  line  from  West  Farms  on  the  Har- 
lem River  &  Port  Chester,  north  along  the 
Bronx  river  to  Woodlawn,  the  western  termi- 
nus of  the  main  line,  a  distance  of  about  ZV^ 
miles.  This  would  serve  Woodlawn,  Mount 
Vernon  and  Pelham  and  give  these  towns 
both  the  main  line  steam  service  and  the 
electric  service.  The  Interborough  subway 
line  will  probably  be  ultimately  extended  up 
through  the  Bronx  to  West  Farms,  so  that 
there  is  the  possibility  of  through  electric 
train  service  from  New  Rochelle  to. City 
Hall  and  the  Battery. 

The  funds  for  these  improvements  will  be 
furnished  by  an  issue  of  $15,000,000  in  bonds 
which  has  been  authorized  by  the  directors 
of  the  railroad  company.  The  surplus  from 
the  sale  of  these  bonds  over  the  cost  of  con- 
structing and  equipping  the  new  line  will 
be  used  to  repay  the  money  advanced  froia 
time  to  time  by  the  New  Haven  road  to  the 
Harlem  River  &  Port  Chester,  which  road  is 
held  under  a  99  year  lease.  The  current 
press  statement  that  the  New  Haven  road 
has  never  had  any  funded  debt  is,  of  course, 
incorrect.  The  general  balance  sheet  of  June 
30,  1903,  shows  $4,364,000  of  bonds  outstand- 
ing, secured  by  mortgage. 

The  work  is  to  be  begun  as  soon  as  the 
formal  approval  of  the  city  and  State  author- 
ities is  obtained,  and  the  line  will  probably 
be  ready  for  operation  in  a  year  and  a  half. 
It  is  the  intention  to  run  both  local  and  ex- 
press trains  between  the  Harlem  river  and 
New  Rochelle  at  15  minute  intervals. 


A     Rotary     Steam      Valve     for     Air-Brake 
Pumps. 

A  rotary  valve  for  steam  engines  has  been 
patented  by  Messrs.  John  C.  Lyons  and  Dan- 
iel H.  Brown,  of  McComb,  Miss.  The  ac- 
companying engravings  show  the  valve  ap- 
plied to  a  912-in.  air  pump,  the  change  re- 
quired in  the  regular  pump  being  the  appli- 
cation of  a  new  head.  The  perspective  view 
of  the  valve  shows  it  to  be  a  cylindrical 
shell  with  two  ports  in  the  lower  half,  a  lip 
on  the  lower  side  of  each  end  and  packing 
rings  near  each  end.  At  the  bottom  between 
the  steam  ports  the  valve  is  recessed,  as 
shown  in  the  sectional  views.  The  valve 
bushing  has  an  opening  on  top  for  the  steam 
supply  similar  to  the  Westinghouse  pump 
except  that  it  is  near  the  end,  outside  of 
the  valve  packing  ring.  The  bushing  has  a 
cap  screwed  into  each  end.  Steam  enters 
the  interior  of  the  valve  and  is  admitted  to. 
and  exhausted  from,  the  cylinder  by  the  os- 
cillation of  the  valve.  This  oscillation  is  ac- 
complished   by    means     of     a     pin     i)assing 


position.  When  the  piston  nears  the' upper 
end  of  its  stroke  it  strikes  the  shoulder  on 
the  reversing  rod,  unseating  the  top  valve 
and,  permitting  the  steam  above  the  revers- 
ing valve  to  escape  through  the  latter  to 
the  exhaust.  As  the  piston  continues  its 
movement  the  reversing  valve  is  also  car- 
ried upward,  moving  the  rotary  valve  by 
means  of  the  pin.  The  lip  on  the  opposite 
end  has  meanwhile  cut  off  the  steam  from 
the  top  of  the  reversing  valve,  and  steam 
has  been  admitted  to  the  lower  side  of  the 
reversing  valve,  holding  the  latter  and  the 
rod  in  their  upper  position  until  the  piston 
in  its  downward  stroke  again  causes  re- 
versal. 

Should  the  rotary  by  chance  stop  on  cen- 
ter, both  steam  ports  would  be  closed,  but 
the  auxiliary  ports  to  the  ends  of  the  revers- 
ing valve  would  both  be  open.  The  weight 
of  the  reversing  rod  would  cause  it  to  seat 
on  top  of  the  valve  and  upon  steam  being 
admitted  to  the  main  va'v^,  its  entrance 
above  the  reversing  valve  would  force  the 
latter    downward,    moving    the    rotary    and 
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through  the  center  of  the  valve,  one  end 
of  which  engages  a  recess  in  the  reversing 
valve. 

The  reversing  valve,  a  perspective  view  of 
which  is  shown,  is  the  piston  type  with  a 
spherical  central  part.  It  is  drilled  length- 
wise for  the  reversing  rod  and  is  also  coun- 
terbored  at  each  end.  Mounted  on  the  revers- 
ing rod  at  each  end  of  the  reversing  valve  is 
a  valve  which  seats  on  the  outer  edgo,  and 
forms  a  closed  chamber,  of  the  counterbored 
recess.  The  distance  between  these  two  valves 
is  slightly  greater  than  the  distance  between 
their  seats,  so  that  when  one  chamber  is 
closed  the  other  is  open,  and  in  communi- 
cation with  the  exhaust.  Small  holes  lead 
from  these  chambers  to  the  space  around 
the  central  part  of  the  reversing  valve.  This 
space  is  also  in  communication  with  the 
main  exhalist  through  a  port  on  the  outside 
of  the  rotary  valve  bushing. 

The  drawings  show  the  piston  at  the  lower 
end  of  its  stroke  and  the  rotary  valve  in 
po.sition  to  admit  steam  to  the  lower  side  of 
the  piston.  One  lip  on  the  rotary  has  closed 
a  small  port  leading  to  the  bottom  of  the 
reversing  valve,  while  a  companion  port  at 
the  opposite  end  of  the  rotary  is  open  to 
admit  steam  to  the  top  of  the  reversing 
valve,  holding  it  and  the  rod  in  the  lower 


closing  the  port  leading  to  the  lower  side 
of  the  reversing  valve.  Leakage  past  the 
packing  rings  of  the  reversing  valve  would 
have  no  effect  beyond  wasting  steam  to  the 
exhaust.    - 


A   Double  Track  Concrete  Steel   Arch. 


The  54-ft.  concrete  steel  arch  shown  in 
the  accompanying  illustration  was  built  to 
replace  a  3-span  plate  girder  composite  wood 
and  iron  bridge  over  Jackson  street,  New- 
ark, N.  J.,  on  the  line  of  the  Newark  &  New 
York  branch  of  the  Central  Railroad  of  New 
Jersey.  The  arch  is  32  ft.  wide  over  the 
copings  and  is  designed  for  an  E.-50  loading. 
The  piers  are  built  on  a  pile  foundation. 
The  piles  are  of  yellow  pine  10  in.  in  diam- 
eter at  their  smallest  end,  stripped  of  all 
bark  and  driven  to  a  firm  foundation.  They 
are  spaced  2  ft.  6%  in.  center  to  center. 
The  three  back  rows  of  piles  are  batter  piles 
and  are  driven  in  a  line  with  the  thrust  of 
the  arch.  Portland  cement  was  used 
throughout  and  the  concrete  was  mixed  in 
the  following  proportions  for  the  different 
parts  of  the  arch;  for  the  arch  ring  from 
springing  line  to  springing  line,  1:2:4  con- 
crete; for  the  abutments,  1:3:6  concrete; 
and  for  the  wing  and  parapet  walls  a  1:3:5 
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mixture  was  used.  The  cement  mortar  was 
composed  of  one  part  cement  and  three  parts 
of  sand.  The  specifications  required  that 
the  stone  used  in  the  arch  ring  must  not 
exceed  1  '.j  in.  in  any  direction.  The  longi- 
tudinal reinforcing  hars  are  IV^  in.  in  diam- 
eter and  arc  placed   in  the  arch  about  4   in. 


them.  Two  rows  of  expanded  metal  rein 
forcement  was  laid  in  the  abutments  close 
to  the  top  of  the  piles.  The  exterior  of  the 
arch  is  finished  with  a  waterproofing  con- 
sisting of  three  coats  of  Cerion  paint  and 
over  this  is  laid  a  Vi;  in.  layer  of  pure  as- 
phalt.    A  ''overing  of  clean  sharp  sand  anl 


Location  Plan  Shoiring  Temporary  Orrangvmenf  of  Trac/rs  During 
Comfrucfion  of  Cfrch. 


Setireen piles  filled.'oadepf/iofSff.  Section  E-F. 

mf/i  drokerj  s/one. 

A   Double  Track  Concrete   Steel   Arch,  Central   Railroad  of   New  Jersey. 


from  the  surface  and  are  carried  well  down 
into  the  haunches  of  the  arch.  The  trans- 
verse rods  are  %  in.  In  diameter  and  are 
spaced  2  ft.  between  centers.  They  are  in- 
terwoven with  the  longitudinal  rods.  The 
concrete  was  laid  quite  wet  around  these 
rods    so    as   to    procure    a    good    bond    with 


fine  gravel  was  spread  over  the  heated  as- 
phalt before  the  filling  was  put  in  place. 
The  drain  from  the  fill  over  the  haunches 
of  the  arch  is  led  off  through  drain  pipes 
which  project  through  the  wing  walls  and 
connect  with  the  main  street  sewer  as 
shown.     While  the  erection  of  the  arch  was 


in  progress,  the  tracks  were  conveyed  over 
Jackson  street  on  a  temporary  trestle  placed 
on  each  side  of  the  arch,  as  shown  in  the 
plan.  Thus  the  work  was  carried  on  with- 
out interfering  with  traffic.  The  contrac- 
tors for  this  work  were  Holmes  &  Cogan, 
Jersey  City,  N.  J.  Joseph  O.  Osgood,  Chief 
Engineer  of  the  railroad,  designed  the  arch 
and  we  are  indebted  to  him  for  the  draw- 
ings. 


Analysis   of    Passenger  Train    Earnings. 

The  fundamental  idea  of  all  railroad  sta- 
tistical groupings  is  to  place  cause  against 
effect  or  in  the  case  of  business,  expenses 
against  earnings  and  absolutely  identify  one 
against  the  other.  Because  the  effects  are 
mixed  in  with  a  great  many  other  effects  in 
other  places,  it  is  exceedingly  difficult  to  do 
this,  especially  in  connection  with  passenger 
service  which  includes  many  elements  of  ad- 
vertising and  in  many  ways  tends  to  serve 
the  freight  department.  But  it  is  always  de- 
sirable to  know  the  amount  of  money  we  are 
spending  for  advertising,  whether  it  be  to 
the  newspapers  or  whether  it  be  a  loss  in 
running  a  passenger  train,  and  carry  it 
either  in  our  statistics  or  in  our  thought 
against  the  revenue  which  it  is  a  cause  of 
producing. 

The  indirect  effect  of  train  service,  per- 
haps, may  fall  under  two  heads: 

(1)  The  general  advertisement  for  carry- 
ing competitive  business. 

(2)  The  passenger  service  necessary  to 
support  and  exploit  a  territory  for  account 
of  the  freight  business  which  it  will  offer. 

Remember  that  our  business  is  to  identify 
outgo  against  the  intake  which  enjoys  the 
benefit  of  it  and  that  the  only  reason  for 
outgo  is  the  intake  or  the  prospect  of  intake 
and  the  fundamental  classification  is  into  the 
groupings  on  the  revenue  side:  therefore  we 
want  to  break  our  revenue  into  these  groups 
of  demand  which  are  more  or  less  separable 
and  independent  from  one  another.  In  the 
case  of  a  freight  ton  mile  one  freight  ton 
mile  is  the  same  as  another  in  the  service 
of  a  particular  point  provided  they  are  no 
more  than  24  or  36  hours  apart,  let  us  say; 
but  in  case  of  a  passenger  train  mile  the  ser- 
vice must  have  a  schedule  and  we  deal  not 
only  with  the  passenger  train  mile  itself,  but 
witii  the  modified  condition  of  the  frequency 
of  the  service  rendered.  The  other  feature 
of  demand  which  the  passenger  train  serves 
is  the  movement  from  place  to  place:  that 
is,  a  passenger  train  mile  on  one  division 
is  of  no  use  for  meeting  the  demands  for  a 
passenger  train  mile  on  another  division.  In 
a  general  way,  we  may  say  that  a  passenger 
train  mile  made  one  way  requires  an  equal 
passenger  train  mile  in  return,  although 
there  may  not  be  passenger  miles  in  that  di- 
rection to  fill  the  train.  A  passenger  train 
mile  in  addition  to  being  a  service  between 
specific  points  on  any  one  division  and  at  a 
certain  rate  of  frequency  per  day  is  modi- 
fied by  a  further  consideration  that  it  must 
have  relation  to  connections  reaching  to  des- 
tinations off  the  given  division. 

The  passenger  train  mile  in  addition  to 
meeting  the  demands  of  passenger  transpor- 
tation supplies  the  demand  for  mail,  express 
and  milk  transportation  in  various  combina- 
tions. Still  keeping  in  mind  that  the  prin- 
ciple of  our  classification  is  to  offset  intake 
with  its  expense,  we  either  should  assemblp 
all  of  the  earnings  against  the  passenger 
train  mile  expense  that  produced  them  or  ar- 
rive at  some  basis  of  apportioning  the  pas- 
senger train  mile  expense  under  the  classes 
of  earnings  which  it  serves.  The  latter 
proposition  is  most  intricate  and  the  prin- 
ciple upon  which  it  could  be  done  is  so  far 
unknown. 

If  the  foregoing  reasoning  is  correct  in  the 
application  of  these  principles,  the  following 
rules  would  provide  for  a  natural  classifica- 
tion of  passenger  train  earnings  that  would 
give  the  traflic  man  and  the  operating  man 
logical  totals  with  which  to  deal. 

(1)  Determine  from  the  general  knowl- 
edge of  all  traffic  what  are  conceived  to  be 
general   groupings  that   will   fairly  describe 
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the  frequency  and  quality  of  service  ren- 
dered, to  cover  all  the  varieties  from  the 
most  elaborate  to  the  crudest  of  the  branch 
lines.  One  of  these  would  be  the  minimum 
local  service,  another  one  would  be  the  min- 
imum local  service  with  the  minimum 
through  service,  possibly  another  one  might 
be  the  special  service  run  for  a  special  con- 
nection or  a  shopping  train  to  a  particular 
town.  So  the  tratfic  man  as  he  knows  the 
general  field  of  demand  would  break  it  up 
into  a  few  logical  groups  that  were  detach- 
able one  from  another. 

(2)  Group  all  minimum  service  trains, 
regardless  of  direction  or  division,  together 
and  set  against  them  their  entire  earnings. 

Inasmuch  as  a  train  mile  may  be  a  differ- 
ing thing  according  to  speed  and  class  of 
cars  and  number  of  cars  in  trains  it  would 
be  best  to  substitute  for  the  train  mile  an 
arbitrary  estimate  of  the  expense  per  mile, 
computed  for  each  of  the  various  runs.  In 
doing  this  we  would  simply  carry  out  the 
idea  of  the  train  mile,  which  if  we  look  at  it 
ilosely,  is  merely  an  index  to  expenses  and  if 
we  find  that  it  is  inaccurate  as  an  index  we 
substitute  the  expense  itself  by  an  arbitrary 
estimate  which  is  a  little  inore  accurate. 

(3)  Through  service  regardless  of  direc- 
tion shown  by  divisions. 

(4)  Special  services. 

Passenger  train  earnings  analyzed  by  the 
above  groupings,  would  enable  the  traffic  man 
to  know  where  he  was  spending  the  money 
and  where  he  was  getting  it  back.  It  would 
further  enable  him  to  locate  those  places 
where  he  was  spending  money  where  he 
would  have  to  look  into  some  other  depart- 
ment for  the  earnings  and  the  amount  of 
such  money  that  he  would  expect  such  other 
departments  to  produce  to  offset  this  expense 
in  the  earnings.  The  whole  field  could  then 
be  kept  in  mind,  not  by  indefinite  impres- 
sions but  by  close  analysis  of  the  factors 
which  controlled  it. — Wall  Street  Journal. 


New      Train 


Rules     on     the 
Hudson 


Delaware     & 


General  Superintendent  A.  J.  Stone,  of  the 
Delaware  &  Hud.son  Company,  has  issued  a 
new  Book  of  Rules  for  the  operating  depart- 
ment, and  it  went  into  effect  on  August  1. 
1  hat  portion  of  it  which  corresponds  to  the 
Standard  Code  of  the  American  Railway  As- 
sociation appears  to  have  been  made  up 
with  exceptional  discretion;  and  it  goes  with- 
out saying  that  the  work  has  been  done  with 
minute  care.  As  evidence  that  the  world  is 
moving  it  may  be  noted  that  two  words 
which  are  found  probably  in  every  other 
nil?  book  in  America  are  here  conspicuous 
by  their  absence— "brakeman"  and  "opera- 
tor." In  the  place  of  brakeman  and  flagman 
the  word  trainman  is  used,  and  where  the 
reader  expects  to  find  "operator"  he  finds 
"telegrapher." 

The  rules  of  the  D.  &  H.  were  revised  only 
five  years  ago  and  were  then  made  to  con- 
form in  most  respects  to  the  Standard  Code, 
but  the  present  issue  is  a  marked  improve- 
ment over  that  one,  a  noticeable  change 
being  the  adoption  of  numbers  for  the  rules 
which  correspond  to  the  Standard;  in  the 
former  code  the  numbers  did  not  correspond. 

The  "form  of  order  putting  rules  in  ef- 
fect" is  printed  on  the  title  page.  Next 
comes  an  index,  with  the  topics  arranged 
alpliabetitally,  in  place  of  the  more  common 
"list  of  contents"  arranged  in  the  order  of 
pages.  The  general  rules  A,  B,  C,  etc.,  num- 
ber 26,  as  compared  with  12  in  the  Standard, 
and  this  chapter  is  greatly  amplified  from 
the  former  D.  &  H.  code.  The  subjects  of 
some  of  these  rules  are: 

M:  Employees  must  pay  their  debts;  N: 
Assignment  of  wages  forbidden;  Q:  Econ- 
omy, order  and  cleanliness,  etc.;  S:  Minors 
must  not  be  employed  in  train,  yard  or  en- 
gine service  without  the  written  consent  of 
parents  or  guardians;   U:    No  person  whose 


sense  of  hearing,  sight  or  color  perception 
is  defective  will  be  employed  in  any  branch 
of  the  service  where  signals  are  used;  V: 
Caution  against  taking  care  in  coupling  cars; 
\V :  Similar  caution  as  to  machinery  and 
tools,  etc.;  Y;  Pay  rolls. 

Among  the  definitions  are  one  of  "meet- 
ing point"  and  one  of  passing  point.  A  pass- 
ing point  is  a  place  shown  on  the  timetable 
where  trains  moving  in  the  same  direction 
pass,  by  schedule  or  by  train  orders.  (The 
question  which  train  passes  the  other  is  left 
for  the  reader  to  figure  out.) 

Rule  2  requires  the  watch  certificate  Lo 
he  renewed  and  filed  with  the  superintendent 
Feb.  1  and  Aug.  1.  Rule  3  is  followed  by 
3a  and  3b,  which  are  rules  for  station  clocks 
not  standard;  and  3c,  which  requires  conduc- 
tors before  leaving  terminals  to  compare 
time  with  enginemen  and  trainmen,  and  re- 
quires enginemen  to  compare  with  firemen. 
For  Rule  4  the  D.  &  H.  takes  the  second  form 
given  in  the  Standard.  Rule  5a  says:  Meet- 
ing or  passing  points  at  the  ends  of  double 
track,  at  junctions,  and  at  terminal  stations 
will  be  shown  in  schedules  when  the  differ- 
ence in  the  times  of  trains  is  five  minutes 
or  less. 

Rule  10b  shows  green  for  proceed,  tiie 
same  as  the  former  D.  &  H.  code;  but  Rule 
10c  prescribes  yellow  where  the  old  code  had 
red  and  green. 

Rule  17a  reads:  When  there  are  more 
trains  at  a  meeting  point  than  the  siding 
will  hold,  the  head-light  of  the  leading  en- 
gine must  not  be  concealed. 

Rule  26  formerly  prescribed  a  red  and 
blue  flag,  but  now  it  conforms  to  the  Stan- 
dard, requiring  blue  only.  Rule  33a  pre- 
scribes the  use  of  white  signals  for  keeping 
people  oft'  the  track  at  crossings.  Rule  33c 
prescribes  a  yellow  flag  or  light  as  a  slow 
sign,  where  ihe  trade  is  not  perfect;  it  in- 
dicates a  speed  of  six  miles  an  hour  unless 
another  rate  has  been  announced  by  bul- 
letin. Rule  88a  authorizes  an  extra  mov- 
ing in  the  superior  direction  to  hold  the 
main  track;  88b  applies  Rule  99  to  cases 
where  a  train  backs  out  or  pulls  out;  and 
Rule  88c  requires  a  train  crossing  to  the 
other  track  to  apply  Rule  99  in  both  direc- 
tions on  that  track. 

Rule  90a  reads:  When  trains  meet  by 
special  order,  or  time-table  regulations,  con- 
ductors and  enginemen  must  inform  each 
other  what  train  they  are. 

Rule  90b  requires  the  conductor  to  give 
a  stop  signal  on  approaching  a  meeting 
point,  the  same  to  be  given  immediately 
after  the  station  whistle  is  sounded.  On 
passenger  trains  signal  16d  will  be  used. 

The  time  interval  in  Rule  91  is  five  min- 
utes. Rule  93  is  amplified  considerably.  It 
I)rovides,  among  other  things,  that  on  double 
track  a  I'egular  train  may  pass  and  run 
ahead  of  a  train  of  the  same  class  or  its 
sections;  an  extra  may  pass  and  run  ahead 
of  another  extra  or  a  second-class  train,  etc. 
Rule  104a  reads:  "Any  employee  intend- 
ing to  open  or  close  a  switch  after  a  train 
has  passed  over  it,  must  stand  on  the  oppo- 
site side  of  the  track  from  the  switch-stand 
until  the  train  has  passed." 

Rule  211a  forbids  the  use  of  a  "19"  order 
to  move  opposing  trains;  rule  2111)  requires 
conductors  to  show  train  orders  to  their 
trainmen,  and  requires  enginemen  to  show 
them  to  their  firemen. 

The  train  order  forms  given  are  A,  B,  C. 
D,  E,  F,  G;  H  for  single  track  and  H  for 
double  track;  J,  K,  L,  M,  P,  R  and  S.  Thus 
ends  the  standard  portion  of  the  code. 

The  rules  describing  the  duties  of  the  prin- 
cipal classes  of  employees  begin  with  No. 
500  and  fill  90  pages.  They  are  somewhat 
fuller  and  more  detailed  than  the  similar 
rules  of  the  Pennsylvania,  but  still  are  rather 


brief.  Electric  self-winding  synchronizing 
clocks  are  the  only  kind  designated  as  stan- 
dard clocks.  Enginemen  must  take  the  ut- 
most pains  to  sound  the  whistle  signals  ac- 
curately, and  must  report  to  the  superin- 
tendent any  improper  rendering  of  hand  or 
lamp  signals  by  other  employees. 

Among  the  rules  for  station  agents  are  the 
following: 

565.  They' are  in  charge  of  the  company's 
interests  at  their  respective  stations,  of  its 
buildings,  sidings  and  grounds  within  the 
station  limits,  of  the  station  appliances  and 
equipment,  of  its  accounts  and  records,  of 
the  material  and  supplies  furnished  for  its 
work,  of  all  cars  at  the  station  except  in 
trains,  of  the  receipt,  care,  forwarding  and 
delivery  of  baggage  and  freight,  of  the  sale 
of  tickets,  collection  of  the  station  revenues, 
remittance  or  deposit  of  money  received  for 
the  company,  of  such  disbursements  thereof 
as  may  be  properly  authorized,  of  all  station 
employees,  and  other  employees  while  at  the 
station,  so  far  as  relates  to  their  conduct  oi- 
to  the  station  work.  They  will  also  have 
charge  of  such  other  matters  as  may  arise 
in  connection  with  the  station  management 
or  may  be  assigned  to  them  by  proper  author- 
ity. The  company's  business  affairs  must 
not  be  divulged  except  to  the  proper  ofl5cers 
of  the  company. 

569.  They  must  familiarize  themselves 
with  the  boundaries  of  the  company's  prop- 
erty at  their  stations,  and  not  permit  any 
encroachment  thereof.  Unless  provided  for 
by  lease,  they  must  not  allow  any  commodi- 
ties to  be  placed  on  grounds  of  right  of  way 
at  their  stations  for  the  purpose  of  storage 
without  written  permission  from  the  Super- 
intendent, and  then  o'^ly  after  j-elease  on  pre- 
scribed form  has  been  executed  by  the 
owner. 

570.  Agents  must  acquaint  themselves 
with  the  business  and  interests  of  people 
among  whom  they  are  situated,  use  all 
proper  means  to  secure  traffic,  and  act  with 
a  view  of  accommodating  the  public  and  pro 
moting  the  best  interests  of  the  company, 
notifying  the  proper  officers  of  anything  af- 
fecting the  departments,  detrimental  thereto, 
or  conducive  to  its  good,  present  or  future. 

571.  They  must  prescribe  proper  hours  of 
duty  for  their  subordinates,  and  see  that  the 
time  so  defined  is  faithfully  devoted  to  the 
business  of  the  company. 

Train  employees  must  contribute  "as  far 
as  they  can  without  being  unduly  officious.  ' 
to  the  convenience  and  comfort  of  passen- 
gers, particularly  women  and  children,  the 
infirm,  inexperienced,  etc.  They  must  see 
that  the  ventilation  of  cars  receives  "intel- 
ligent" attention.  Passenger  trainmen, 
when  not  performing  other  duties,  must  sta- 
tion themselves  at  the  end  of  the  car  where 
the  air-brake  attachment  is  located,  so  as  to 
be  able  to  apply  the  brakes  in  case  of  emer- 
gency. A  trainman  must  never  flag  a  train 
at  night  with  a  red  and  a  white  light  in 
the  same  hand.  In  the  daytime  they  must 
spread  the  flag  so  that  it  can  be  seen,  and 
should  wave  it  so  that  the  engineman  may 
be  able  to  distinguish  it  from  other  objects 
of  the  same  color.  A  frequent  injunction  in 
the  rules  for  freight  conductors,  as  well  as 
for  other  classes  of  employees,  is  to  "no- 
tify the  superintendent  by  telegraph."  If 
these  rules  are  faithfully  carried  out  in 
each  case  the  D.  &  H.  wires  will  be  kept 
pretty  "hot"  most  of  the  time. 

Following  the  rules  for  classes  of  em- 
ployees are  extracts  from  the  postal  regula- 
tions prescribing  what  is  to  be  done  in  deal- 
ing with  mail  bags  and  explaining  under 
what  circumstances  a  post  office  inspector 
has  authority  to  interfere  with  the  handling 
of  the  mails. 

Special  order  books  and  bulletin  boards  are 
maintained  at  all  principal  points,  and  the 
rules  prestTibe  how  these  are  to  be  used. 
Four  pages  are  given  up  to  lists  of  tools 
required  on  engines,  cabooses,  etc.;  and 
there  are  three  rules  on  the  care  of  lamps. 


Septembei;  9,  1904. 
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WAGES  OF   SUBWAY  MOTORMEN. 


Announcement  is  made,  at  the  time  we  go 
to  press,  that  the  threatened  strilce  of  em- 
ployees on  the  elevated  roads  in  New  York 
has  been  averted  by  a  concession  on  the  part 
of  the  Interborough  Company  of  practically 
all  that  was  asked.  The  company  had  a  full 
force  of  strike  breakers  on  hand,  under  the 
leadership  of  James  Farley,  and  the  police 
reserves  were  all  kept  on  duty;  as  one  of 
the  daily  papers  expressed  it,  the  manage- 
ment held  all  the  trump  cards,  yet  it  did  not 
play  them. 

The  situation,  in  brief,  is  that  the  Brother- 
hood of  Locomotive  Engineers  demanded  that 
the  motormen  on  the  Interborough  Rapid 
Transit  Subway  receive  $3.50  for  a  day  of 
nine  hours,  when  the  subway  is  opened,  in- 
stead of  $3  for  a  day  of  10  hours,  as  offered 
by  the  management.  By  the  terms  of  the 
concession,  the  day  will  be  10  hours,  but 
$3.50  will  be  paid.  It  will  be  recollected 
that  the  payment  of  $3.50  a  day  to  the  mo- 
tormen on  the  elevated  road  was  fixed  as  an 
act  of  special  courtesy,  out  of  consideration 
for  the  old  employees,  at  the  time  that  the 
change  in  motive  power  from  steam  to  elec- 
tricity was  made.  The  former  engineers 
were  kept  in  employment  and  were  paid  a 
steam  engineer's  pay,  although  the  service 
which  they  performed  could  have  been  du- 
plicated by  the  company  at  a  considerably 
lower  figure.  The  work  of  a  motorman  is  so 
much  simpler  than  the  work  of  a  locomotive 
engineer  that  the  prevailing  wage  scale  is 
much  lower;  but  the  elevated  road  desired  to 
retain  its  employees,  partly  in  recognition  of 
their  long  service  and  partly,  no  doubt,  be- 
cause they  were  a  thoroughly  steady  and  re- 
liable set  of  men.  Running  trains  on  the 
elevated  road,  with  the  throngs  of  passen- 
gers that  are  carried  during  the  rush  hours 
and  the  short  headway  of  trains  is  responsi- 
ble work,  although  the  moderate  speed  com- 
pared with  that  on  ordinary  railroads,  and 
the  constant  inspection  of  the  short  lines,  to 
gether  with  the  entire  freedom  from  danger 
resulting  from  washouts,  freight  wrecks  or 
grade  crossings,  greatly  reduces  the  element 
of  risk. 

Responsibility  usually  commands  its  own 
wage,  as  well  as  skill,  and  that  is  the  chief 
reason  which  General  Manager  Bryan  gives 
for  the  attitude  of  the  company.  He  is 
quoted  as  saying: 

If  accidents  had  occui'red  to  the  .suhwar  trains 
the  cr.v  might  have  been  raised  against  the  com- 
pany that  we  were  employing  cheap  men.  That  is 
one  reason  that  consent  to  the  $3.50  rate  was 
given.  Then  again,  it  was  arranged  that  the 
agreement  should  be  binding  for  three  years.  That 
insures  the  company  against  labor  troubles  in  the 
operation  of  the  subway  trains  for  that  time  at 
least. 

Just  how  much  should  be  paid  for  responsi- 
bility is  hard  to  determine,  and.  like  most 
similar  questions,  is  best  answered  by  a 
trial  to  determine  what  genuine  efficiency  can 
be  bought  for.  If  subway  motormen  can  be 
hired  for  $3.50  who  are  so  much  superior  in 
character,  in  steadiness  and  in  intelligence 
to  the  men  who  can  be  'hired  for  $3  that  the 
safety  of  the  traveling  public  is  actively  in- 
creased thereby,  the  higher  price  is  none  too 
much  to  pay  for  this  efficiency;    but  if,  as 


seems  highly  probable,  the  Interborough 
management  could  have  secured  men  entire- 
ly qualified  for  the  work  at  $3,  the  citizens 
of  New  York  will  have  nothing  to  gain  from 
the  payment  of  the  higher  price,  and  the  In- 
terborough Company  will  have  much  to  lose. 

The  Brotherhood  of  Locomotive  Engineers 
has  an  admirable  reputation  as  an  intelligent 
and  conservative  body,  and  it  has  been 
marked  for  many  years  by  the  absence  of 
the  hoodlum  element  which  clamorously  de- 
termines the  policy  of  so  many  unions 
against  better  counsel.  In  view  of  this,  the 
threat  of  a  strike  by  the  elevated  motormen, 
who  have  been  receiving  far  higher  pay  than 
that  given  to  any  other  motormen  in  the 
world  as  a  recompense  for  reliability  and 
loyal  service,  and  who  surely  have  no  griev- 
ance, was  evidently  a  test  case  to  determine 
a  principle. 

With  the  recent  great  developments  in  the 
use  of  electricity,  and  the  certainty  that  in  a 
few  years'  time  motormen,  and  not  locomo- 
tive engineers,  will  handle  most  of  the  short 
haul  traffic  around  New  York  and  elsewhere, 
the  Brotherhood  of  Locomotive  Engineers 
naturally  wished  to  stand  firm  on  the 
principle  that  responsibility,  as  much  as 
skill,  should  form  the  basis  of  the  motor- 
man's  pay.  However  true  this  may  be  in 
theory,  we  feel  strongly  that  the  question 
will  ultimately  be  settled  purely  on  economic 
grounds,  and  that  the  ultimate  rate  of  wages 
will  be  neither  less  nor  materially  greater 
than  the  amount  which  will  serve  to  get  and 
keep  the  services  of  thoroughly  qualified 
men.  For  the  present,  the  rather  weak- 
kneed  action  of  the  Interborough  Company, 
hampered,  perhaps,  by  political  affiliations, 
has  really  settled  nothing,  except  that  the 
subway  must  be  worked  for  the  next  three 
years  on  a  needlessly  high  wage  scale. 


STANDARD    SPECIFICATIONS    FOR 
TESTING    MATERIALS. 


The  first  step  towards  the  adoption  of  in- 
ternational standard  specifications  is  the  use 
of  standard  test  pieces,  in  order  that  the  re- 
sults may  be  comparable.  The  tension  test 
pieces  proposed  by  the  Engineering  Standard 
Committee  of  England  will  no  doubt  como 
into  general  use,  as  they  seem  to  be  a  prac- 
tical solution  of  this  troublesome  problem.  It 
is  to  be  hoped  that  a  series  of  tests  will  be 
made  here  on  universal  plates,  shapes  and 
eye-bar  flats,  using  test  pieces  of  IVa  in.,  2 
in.  and  2i/.  in.  in  width  for  different  thick- 
nesses of  material,  in  order  to  bring  out  the 
effect  of  varying  widths  on  the  percentage  of 
elongation,  when  tests  are  made  under  the 
conditions  in  use  in  this  country.  One  set  of 
tests  should  be  made  with  the  slowest  pulling 
speed  in  use,  and  another  with  the  fastest 
speed  of  the  testing  machines  in  ordinary 
practice.  This  no  doubt  would  repeat  to  a 
certain  extent,  the  recent  tests  made  by 
Prof.  Unwin,  but  it  would  give  some  very 
valuable  information.  It  might  show  that  it 
would  be  desirable  to  embody  in  the  specifi- 
cations a  clause  to  regulate  the  pulling  speed, 
in  order  to  keep  all  the  conditions  under 
which  tests  are  made  a  little  more  uniform 
than  they  are  at  this  time. 

The  next  step,  of  course,  is  to  decide  on 
the  best,  form  of  test  piece  for  the  thick  eye- 
bar  flats,  say  l?i  in.  and  over  in  thickness, 
in  order  that  results  may  be  nearer  those  of 


the  full  size  tension  tests  of  the  finished 
eye-bars.  Other  things  being  equal,  the 
larger  the  test  piece  the  more  reliable  'the 
results;  but  if  square  test  pieces  equal  to  the 
thickness  of  bar  are  used,  the  ordinary  test- 
ing machines  are  not  large  enough  to  pull 
them.  The  thin  slice  cut  from  the  bar  with, 
the  width  equal  to  the  thickness  of  the  bar 
does  not  give  satisfactory  results,  but  it  is 
often  used.  Recourse  is  had  to  the  round 
test  piece  for  these  heavy  bars,  and  the  re- 
sults of  these  tests  are  not  all  that  could  be 
desired.  This  heavy  material  gives  more- 
trouble  than  any  other,  and  it  seems  as 
though  this  would  be  a  good  time  to  take  up 
and  thoroughly  investigate  the  forms  of 
test  pieces  best  suited  to  give  the  most  re- 
liable results.  In  England,  of  course,  they 
were  not  bothered  with  this,  as  they  do  not 
use  upset  eye-bars,  while  in  this  country  it 
is  a  matter  of  vital  importance,  as  the  size 
of  eye-bars  increases  every  year. 

Standard  test  pieces  for  bending  have  been 
considered  by  some  of  the  committees  at 
work  on  specifications,  and  they  have  gener- 
ally decided  on  the  following:  "Full  sized 
material  for  eye-bars  and  other  material  one 
inch  thick  and  over,  tested  as  rolled,  shall 
bend  cold  180  degrees  around  a  pin  the  di- 
ameter of  which  is  equal  to  twice  the  thick- 
ness of  the  bar  without  fracture  on  outside 
of  bend."  This  bending  test  is  considered  by 
many  engineers  to  be  a  much  better  check 
on  brittle  steel  than  the  ordinary  tension 
tests. 

In  all  the  present  specifications  allowances 
are  made  in  the  percentage  of  elongation  and 
the  requirements  in  the  bending  tests  for  the 
heavy  material.  They  are  not  as  severe  as 
for  steel  of  medium  thickness,  and  it  is  an 
open  question  if  engineers  have  not  gone  too 
far  in  these  allowances.  In  other  words,  if 
much  better  heavy  material  cannot  be  rolled 
than  that  supplied  in  ordinary  every  day 
practice  under  the  present  specifications. 
This  applies  to  rails  as  well  as  to  any  other 
heavy  rolled  material,  and  it  opens  up  one 
of  the  most  important  questions  to  both  the 
engineer  and  the  manufacturer.  It  is  a  mat- 
ter that  depends  largely  on  the  amount  of 
work  in  rolling  put  on  the  steel  at  a  low 
heat,  and  the  low  finishing  temperature  in 
rolling.  If  this  could  be  done  without  any 
additional  cost,  it  would  be  a  very  simple  mat- 
ter to  settle;  but  as  it  involves  cutting  down 
the  daily  tonnage  with  a  corresponding  in- 
crease of  cost,  the  question  comes  up  as  to 
who  is  to  pay  for  this.  Some  specifications 
are  in  use  that  cover  this  important  matter 
of  finishing  temperature  directly,  and  others 
cover  it  by  increasing  the  requirements  of 
the  physical  tests,  which  in  turn  require  a 
much  lower  finishing  temperature.  As  the 
importance  of  this  becomes  more  generally 
understood  these  tests  will  come  into  more 
general  use,  which  will  result  in  better  steel 
for  the  consumer  at  perhaps  a  slight  Increase 
in  cost. 


As  long  as  train  orders  on  which  depend 
life  and  death  are  to  be  habitually  written 
on  thin  paper,  with  lead  pencils,  and  are  to 
be  read  by  the  light  of  dim  lanterns,  in  all 
kinds  of  weather,  the  duty  of  taking  the  ut- 
most pains  with  the  penmanship  and  the 
form  of  words  and  all  other  details  is  ob- 
vious: but  agreement  on  just  what  ought  to 
be  done  in  particular  cases  is  often  difficult. 
Concerning  a  subject  mentioned  in  these  col- 
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umus" recently  (August  5,  page  207,)  a  corre- 
spondent in  Georgia  writes: 

As.  according  to  the  accident  Ijulletins.  train 
orders  containing  references  to  tlie  second  section 
of  a  train  are  peculiarly  liable  to  be  misread,  the 
following  suggestion  is"  offered  :  Let  all  regular 
trains  be  numbered  from  1  to  100.  If  it  be  desired 
to  run  a  second  section,  of  freight  train  No.  90. 
instead  of  designating  it  in  train  orders  as  "Sec- 
ond (.2d)  90."  let  it  be  identified  as  J'M) :  if  a  third 
section.  390.  etc..  indefinitely.  Limited  express 
No.  3  should  be  followed  by  train  No.  ."oH.  403.  etc. 
Such  a  method  of  numbering  gives  a  train  more  in- 
dividuality than  to  bury  it  under  such  a  designa- 
tion as  "Second  (2d)."  particularly  when  such  a 
designation  so  often  results  in  the  necessity  for  the 
burial  of  part  of  the  passengers  and  crew. 

Makers  of  time-tables  would  object  to  anj' 
scheme  limiting  their  train  numbers  to  100. 
On  many  time-tables  Numbers  290,  303,  etc., 
are  alreadj-  in  use  for  regular  schedules. 
But  we  should  be  inclined  to  reject  our  cor- 
respondent's suggestion  for  another  reason; 
the  reason  that  as  a  rule  railroad  officers 
will  refuse  to  accept  innovations  in  rules 
unless  they  are  very  marked  improvements. 
Probably  this  attitude  on  their  part  is,  on 
the  whole,  a  good  thing,  as  even  a  merito- 
rious change,  if  adopted  by  only  a  part  of 
the  railroads,  helps  to  break  down  the  uni- 
formity which  the  railroads  have  been  labor- 
ing for  these  many  years  to  secure.  The 
suggestion  of  Mr.  Forman  in  our  issue  of 
August  19,  page  252,  that  the  word  "section" 
be  inserted  in  orders^  seems  to  us  a  sensible 
remedy  for  the  danger  referred  to;  but  we 
print  the  communication  quoted  above  in 
order  to  take  occasion  to  say  that  the  real 
trouble  undoubtedly  is,  as  Mr.  Forman  points 
out,  the  neglect  of  the  simple  precaution  of 
checking  one  person's  reading  by  another's. 
There  does  not  appear  to  be  much  evidence 
that  the  rule  requiring  firemen  and  brake- 
men  to  read  orders  has  ever  done  an  appre- 
ciable amount  of  good.  If  collisions  due  to 
forgetfulness  are  any  less  frequent  than  they 
were  ten  years  ago  nobody  seems  able  to 
demonstrate  the  fact.  A  conductor  or  en- 
gineman  who,  by  reading  orders  to  a  third 
party,  is  saved  from  committing  a  costly 
blunder,  is  quite  unlikely  to  tell  of  the  cir- 
cumstance. But  the  checking  of  each  other's 
reading  by  the  two  principals,  the  conductor 
and  the  enginemen,  was  never  as  a  rule  en- 
forced as  it  ought  to  be.  To  try  to  make 
reading  by  subordinates  take  the  place  of 
more  careful  reading  by  the  principals,  was, 
probably,  misdirected  effort.  In  many  cases 
the  brakeman  or  fireman  would  be  of  doubt- 
ful competency  as  a  corrector  of  his  supe- 
rior's errors.  Having  orders  read  by  four 
or  more  men  is  following  the  rule  not  to 
put  all  your  eggs  in  one  basket.  Quite  likely 
it  would  he  profitable  to  give  attention  to 
the  other  man's  rule — Put  your  eggs  all  in 
one  basket,  and  watch  that  baSlcet.  While 
the  use  of  the  word  "section"  may  cure  one 
class  of  errors,  there  will  still  remain  to  be 
cured  other  difficulties  in  reading. 


The  increasingly  frequent  collisions  of 
street  cars  and  locomotives  at  crossings  are 
giving  our  numerous  foreign  visitors  a  strik- 
ing illustration  of  American  energy,  and  the 
most  recent  one,  at  St.  Louis,  last  Saturday, 
killing  six  passengers  and  injtiring  19  of  the 
remaining  22,  was  almost  within  sight  of  the 
World's  Fair  grounds,  where  we  exhibit  other 
American  inventions.  This  case  appears  to 
have  been  accompanied  by  all  the  reprehen- 
sible or  unfortunate  circumstances  that  could 
be  crowded  together.  The  car  conductor  was 
experienced,  but  his  practice  has  long  been 
loose.     He  stopped  his  car  and   ran   ahead. 


but  apparently  depended  on  one  of  the  two 
crossing  watchmen  instead  of  his  own  eyes, 
for  the  locomotive  was  within  a  few  hundred 
feet.  There  were  gates  on  one  side  of  the 
railroad,  but  these  had  been  out  of  use  sev- 
eral months.  The  second  watchman  seems 
to  have  been  intended  as  a  substitute  for  the 
gates,  but  the  two  together  apparently  were 
not  equal  to  one  good  one.  The  habitually 
moderate  speed  of  the  steam  engine  appears 
to  have  tempted  both  the  watchmen  and  the 
street  car  men  to  take  risks.  The  locomo- 
tive enginemen  declare  that  the  trolley  car 
stopped  before  the  engine  struck  it.  We 
have  rehearsed  these  bits  of  evidence  from 
the  coroner's  hearing,  not  because  they  ex- 
plain the  collision, .  for  they  are  confusing 
and  do  not  explain,  but  to  emphasize  once 
more  that  with  grade  crossings  there  is  no 
safety  but  in  complete  interlocking.  A  car- 
riage is  measurably  safe  on  a  crossing,  and 
its  safety  is  partly  due  to  the  ease  with 
which  its  occupants  can  jump  out  in  an 
emergency.  The  horse  cars  were  somewhat 
like  a  carriage  in  this  respect,  but  with  the 
modern  large  and  heavy  electric  car  we  have 
gone  beyond  the  limit.  The  duty  of  requir- 
ing interlocking,  however,  rests  primarily  on 
municipal  authorities,  and  they  usually  lack 
the  necessary  courage  and  intelligence.  The 
steam  railroad  naturally  objects  to  having  its 
business  unfairly  interfered  with,  and  this 
seems  to  encourage  city  officials  to  take  coun- 
sel of  their  timidity.  The  result  is  that  a 
hundred  pressing  problems  like  that  at  St. 
Louis  remain  indefinitely  under  a  cloud  of 
neglect  and  uncertainty.  The  only  certain 
thing  about  them  is  that  fatalities  will  not 
only  continue,  but  will  increase  if  the  right 
remedy  is  not  applied. 


Proposed     High-Speed     Electric     Line     Be- 
tween   Berlin    and    Hamburg. 


The  two  great  German  electrical  com- 
panies which  provided  equipment  for  the 
high  speeds  attained  on  the  Berlin  &  Zossen 
Military  Railroad  (the  General  Electric  and 
Siemens  &  Halske),  have  presented  plans  for 
a  high-speed  electric  line  to  be  built  and 
operated  between  Berlin  and  Hamburg.  Ber- 
lin in  1900  had  1.888.000  inhabitants,  Ham- 
burg TOti.OOO,  and  both  are  growing  rapidly. 
The  length  of  the  existing  railroad  between 
them  is  177  miles,  the  air-line  distance  about 
1.55  miles.  The  intervening  country  is  flat 
and  Kandy,  and  there  is  no  considerable  city 
in  it.  There  are  now  10  trains  each  way 
daily  between  the  two  places,  the  fastest  of 
which  covers  the  distance  in  3  hours  and  27 
riiiniUes.  and  there  are  four  trains  which  run 
to  Hamburg  in  less  than  four  hours.  The 
number  of  through  passengers  daily  now 
averages  about  1,150,  and  it  has  of  late  in- 
creased about  10  per  cent,  yearly.  About 
three-fifths  of  these  passengers  take  third- 
class  tickets,  which  cost  $3.24  one  way,  but 
only  at  the  rate  of  $4.25  for  the  round  trip: 
and  as  return  tickets  are  good  for  45  days, 
few  but  emigrants  take  single  tickets.  The 
second-class  tickets  cost  one-half  more;  the 
first-class,  twice  as  much.  For  a  seat  in 
what  is  equivalent  to  our  parlor  car  there  is 
a  further  charge  of  24  and  48  cents  for  the 
two  classes  admitted.  Altogether  the  gross 
receipts  from  the  through  travel  for  the 
three  classes  is  about  $3,420  per  day,  an 
average  of  a  little  less  than  $3  per  passen- 
ger. The  economic  problem  to  solve  by  a 
high-speed  railroad  is  to  win  such  an. amount 
of  travel  at  practicable  rates  to  pay  interest 
on  its  cost,  plus  the  profit  now  made  on  the 


existing  railroad,  allowance  being  made  for 
the  growth  of  travel  and  the  avoidance  of  the 
capital  expenditures  which  such  growth  may 
require  on  the  existing  railroad. 

Siemens  &  Halske  submit  a  design  for  a 
single-track  line,  everywhere  separate  from 
the  steam  railroads,  except  at  the  two  ter- 
minal cities,  by  which  great  cost  will  be 
avoided.  There  would  be  but  one  interme- 
diate station,  where  up  and  down  trains 
would  pass.  The  speed  contemplated  is  not 
the  highest  attained  and  believed  to  be  safe, 
but  160  kilometers  (very  nearly  100  miles) 
per  hour,  so  that  the  journey  would  be  made 
in  1  hour  55  minutes,  if  the  crowded  tracks 
at  the  termini  do  not  cause  delays.  Owing 
to  the  single  passing-point  half-way,  the  num- 
ber of  trains  would  be  limited  to  one  every 
two  hours,  and  there  would  be  normally  but 
one  train  at  a  time  on  a  block  about  85  miles 
long. 

The  other  company's  plan  contemplates 
the  double-track  line  with  its  own  entrances 
and  stations  at  the  two  termini,  with  no 
intermediate  station,  and  a  train  despatched 
every  half  hour.  The  track  would  be  of  the 
present  heavy  Prussian  pattern,  82-lb.  rails 
on  wooden  ties  in  good  broken  stone  ballast. 
The  standard  gage  is  adopted  because  of  the 
necessity  of  transferring  cars,  but  otherwise 
a  wider  gage  would  be  preferred.  The  trail- 
ing cars  should  be  of  the  Prussian  modern 
fhrough  pattern  on  trucks,  but  six-wheeled 
trucks  should  be  required. 

As  a  matter  of  course,  with  trains  running 
at  such  speeds,  freight  and  ordinary  passen- 
ger trains  would  be  an  element  of  danger 
and  delay,  as  would  be  frequent  switches,  etc. 

The  rock  on  which  these  projects  are  likely 
to  split  is  the  economic  one.  The  expenses 
can  only  be  estimated  from  those  of  existing 
electric  railroads  at  much  lower  speeds.  The 
projectors  estimate  a  cost  of  $16,600,000  for 
the  single-track  and  about  $29,000,000  for  the 
double-track  road,  tlie  latter  to  be  increased 
by  about  $3,500,000  to  fit  it  for  a  speed  of 
124  miles  an  hour.  To  pay  expenses  and  in- 
terest of  about  4  per  cent,  it  is  proposed  to 
charge  16  marks  per  passage  (only  one 
class),  or  $3.81.  As  by  far  the  larger  number 
of  passengers  now  pay  but  $2.13,  it  is  not  be- 
lieved possible  that  they  would  give  $1.68 
more  to  save  li-.  to  1%  hours.  The  high- 
class  travel  between  the  two  cities  at  present 
is  too  small  to  support  such  a  line. 

It  would  seem  that  the  most  favorable 
place  in  the  world  for  speeds  of  this  kind  is 
between  New  York  and  Philadelphia,  whose 
populations  about  double  that  of  Berlin  and 
Hamburg.  But  so  long  as  the  present  river 
ferry  is  required  at  New  York,  high  speed  on 
the  road, is  of  less  importance — at  least  it 
cannot  make  a  really  quick  passage  from 
house  or  place  of  business  in  one  city  to  the 
other.  With  the  tunnel  completed  it  will  be 
another  story;  but  we  should  hardly  expect 
100  mile  speeds  inside  of  that  structure. 


The  safeguarding  of  crossings  of  trolley 
and  steam  roads  was  discussed  in  these  col- 
umns a  year  ago,  after  the  Newark,  N.  J., 
crossing  collision.  That  accident,  it  will  be 
recalled,  was  caused  by  a  trolley  car  sliding 
down  a  sharp  grade  and  meeting  a  passing 
railroad  train,  with  resultant  loss  of  a  num- 
ber of  lives.  As  asserted  at  that  time,  there 
is  only  one  way  to  eliminate  this  class  of 
accidents.  Derailing  switches  and  other  pro- 
tective agencies  will  lessen  the  chances  for 
their  occurrence,  but  the  one  sure  safeguard 
is  the  sepai-ation  of  the  grades.  An  acci- 
dent somewhat  similar  to  the  one  at  New- 
ark lately  occurred  in  Chicago.  A  crowded 
"race-track  special"  on  a  trolley  line,  con- 
sisting of  a  motor  car  and  two  trailers,  ran 
on  a  crossing  ahead  of  a  fast-moving  railroad 
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train.  Several  passengers  were  killed  anit 
others  were  seriously  injured.  Impelled  by 
this  and  similar  accidents,  of  which  there 
have  been  a  number  in  the  State  lately,  the 
Illinois  Railroad  &  Warehouse  Commission 
has  cited  officers  of  a  large  number  of  steam 
roads  and  traction  lines  to  appear  before  it 
and  show  why  all  unprotected  intersections 
of  such  roads  should  not  be  provided  with  in- 
terlocking devices.  In  addition  to  crossings 
in  the  State  generally,  particular  attention 
will  be  given  to  protecting  crossings  of  trol- 
ley and  steam  roads  in  Chicago.  What  mear.s 
of  protection  for  these  city  crossings  the  Com- 
mission will  demand  may  have  developed  at 
the  hearing,  which  was  held  this  week,  since 
this  was  written.  The  railroads  within  the 
limits  of  Chicago  have,  at  the  demand  of 
the  city,  already  done  splendid  work  and 
have  spent  millions  of  dollars  in  elevating 
their  tracks  and  eliminating  street  crossings, 
and  therefore  many  trolley  crossings.  But 
this  work  is  far  from  being  completed  and 
there  are  still  many  trolley  crossings  that 
are  a  constant  menace  to  the  safety  of  pa.s- 
sengers.  If  the  Commission  succeeds  in  les- 
sening the  chance  of  accident  at  these  until 
such  time  as  they  are  all  eliminated  by  ele- 
vation of  the  railroad  tracks,  it  will  have 
done  commendable  work.  If,  in  addition,  it 
succeeds  in  getting  interlocked  a  consider- 
able part  of  the  77  per  cent,  of  grade  cross- 
ings in  towns  and  rural  communities  which 
its  last  report  recorded  as  unprotected,  it 
will  deserve  the  gratitude  not  only  of  the 
State,  but  of  the  entire  country,  for  the 
e.xample  set. 


Chesaoeake  &   Ohio. 


The  year  ending  June  30,  1904.  was  a  pros- 
perous one  with  large  increases  in  gross 
freight  earnings,  due  principally  to  the  bit- 
uminous coal  traffic,  and  also  considerable  in- 
creases in  net:  and  the  extension  and  second 
track  work  was  carried  on  vigorously.    These 
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Gross  earnings  for  1904  were  $19,297,525. 
as  against  $16,711,602  last  year.  As  compar- 
ing with  this  increase  of  $2,585,923,  operat- 
ing expenses  increased  but  $1,730,467,  leaving 
total  net  earnings  of  $6,514,335,  as  against 
$5,658,879  last  year.  These  gains  are  on  a 
mileage  of  1,082,  an  increase  of  144  miles, 
chiefly  in  branches  in  Virginia  and  West  Vir- 
ginia, over  last  year.  Including  lines  oper- 
ated through  stock  ownership  and  lease  and 
trackage  worked,  the  average  total  mileage 
of  the  year  was  1,657,  which  is  practically 
the  same  as  last  year's  total  mileage,  owing 
to  the  fact  that  the  increase  in  lines  owned 
is  chiefly  balanced  off  by  decreases  in  lines 
leased  and  operated  through  stock  owner- 
ship. The  following  table,  comparing  oper- 
ations in  1894  and  in  1904,  shows  how  greatly 
the  business  of  the  company  has  been  devel- 
oped during  the  last  decade.  It  is  worthy 
of  note  that  the  increase  in  gross  for  the 
current  year,  following  on  the  strike  year,  is 
considerably  greater  than  the  increase  of  any 
other  year  in  the  decade. 

liliH.  1894. 

Freight  earnings .*14.S(!!i,l.sS  $6,630,201 

I'assenger   eai-nings    .(.(US.:;:!.'!  2.011,977 

Total   earnings    lli.2!(7..")2.")  9, 044, ION 

.Maintenance   of   wa.v    2.307.620  1.183,.i64 

Maintenance    of    eiiuipnient      .'i.t!.")'.l.3S2  1.203,83."> 

Cond.  transportation    (;.420,6(i«i  3,123,821 

'I'otal   exi)en.ses    12.783.100  5.724,97.'. 

Xet    earnings    6,.")14,335  3,319,i:i:; 

The  number  of  revenue  freight  cars  in  ser- 
vice, their  tonnage  capacity  and  the  average 
capacity  per  car,  is  tabulated  for  a  series  of 
years  beginning  with  1890.  At  that  time  the 
average  capacity  of  the  9,572  cars  in  service 
was  22.4  tons.  It  increased  to  25.1  tons  in 
1904  and  then  remained  nearly  the  same  for 
several  years;  but  the  substantial  increases 
began  again  in  1898,  when  14,154  cars  were 
in  service,  with  an  average  capacity  of  26.2 
tons.  At  present  there  are  24.000  cars  in 
service  and  their  average  capacity  is  35.G 
tons,  quite  a  remarkable  increase  in  six 
years  of  elapsed  time.  The  Chesapeake  & 
Ohio  has  for  a  long  time  made  use  of  eq.uip- 


Chesapeake  &  Ohio. 


extensions,  in  connection  with  the  general 
betterment  of  the  lines  to  qualify  them  to 
handle  the  heaviest  class  of  traffic  economic- 
ally, are  all  being  made  with  a  view  to  fur- 
ther development  of  the  coal  traffic  which 
has  so  continually  increased  in  importance. 
It  will  be  remembered  that  the  Chesapeake 
&  Ohio  was  originally  a  grain  road,  while  at 
the  present  time  products  of  agriculture  only 
contribute  about  6t._>  per  cent,  as  their  share 
of  the  local  traffic,  while  coal  contributes 
about  62 Vu  per  cent.  The  increase  in  bit- 
uminous coal  traffic  from  3,903.269  tons  in 
1903  to  6,09.5,025  tons  in  1904  is.  of  course, 
chiefly  to  be  attributed  to  the  fact,  noted  last 
year,  that  the  1903  report  followed  so  close 
after  the  coal  strike  in  the  West  Virginia 
territory  that  the  full  movement  had  not 
been  restored. 


ment  and  car  trust  contracts  quite  freely, 
and  the  new  equipment  with  its  greater 
carrying  capacity  has  been  chiefly  acquired 
in  this  way.  On  June  30.  1904.  the  aggregate 
amount  due  on  these  car  trust  and  equipment 
contracts  was  $0,940,110. 

Capital  stock  was  increased  during  the 
past  year  to  $62,799,400  by  the  issue  of  22,605 
shares  of  common  stock  issued  in  exchange 
for  stock  of  the  Maysville  &  Big  Sandy  rail- 
road. The  funded  debt  was  increased  lo 
$78,674,354  by  the  sale  of  $3,239,000  general 
mortgage  i\{>  per  cent,  bonds  and  by  the  as- 
sumption of  $2,000,000  Green  Brier  Railway 
4s  in  the  acquirement  of  that  property.  Of 
the  general  mortgage  bonds  $2,784,000  were 
applied  for  special  construction  and  second 
track,  and  the  balance  used  for  purchase  of 
additional  Maysville  &  Big  Sandy  stock  ami 


for  the  retirement  of  Green  Brier  and  New 
River  5  per  cent,  bonds  at  par. 

The  following  table  shows  the  principal  re- 
sults of  operation: 

1004.  1903. 

Freiglit    earnings    $14,860,188  $12,.j10.00'; 

I  assenger   earnings    3.648.2:h3  3.474. 90."» 

iJross    earnings    19,297..'j2.5  16.711.602 

-Maintenance  of  wa.v 2,307.620  2.178.835 

-Maintenance    of    equipment     3.6.">9,382  2,679,021 

Concl.  transportation 6.420.666  5,839,230 

Total   expenses    12.78;!,190  11,052.723 

Net  earnings 6.514..'i:i5  5.65.S.879 

(iross    income    (i.6S3.607  5.849,253 

Interest    on    funded    debt..      :!.(i74,796  3.559,94!» 

-Vet    income    l.!)44,5tl  •1.419,604 

*Kor  comparison,  the  principal  of  car  trusts 
(.$150,000)  has  been  separated  from  the  interest 
payments,  which  accounts  for  the  differences  be- 
tween these  figures  and  tliobe  contained  in  the  re- 
port  for  1903. 

From  this  current  net  income  of  $1,944,- 
511,  payments  aggregating  $450,000  were 
made  on  account  of  principal  of  car  trusts; 
$861,366  was  appropriated  for  extraordinary- 
expenditures  for  construction  and  new  equip- 
ment, and  $627,904  was  paid  in  dividends. 


NEW  PUBLICATIONS. 

Techno'togy  of  Paint  and  Varnish.  By  Alvah 
H.  Sabin,  Chemist  for  Edward  Smith  & 
Company,  New  York.  372  pages,  51.0  x  9; 
illustrated.  New  York:  John  Wiley  & 
Sons.  London:  Chapman  &  Hall  Limited. 
Cloth,  $3. 

In  this  rather  unique  work  the  writer  has 
sought  to  give  a  correct  general  outline  of 
the  entire  subject  of  paints  and  varnishes, 
with  a  brief  account  of  their  modern  use 
and  of  the  principles  involved  in  their  manu- 
facture and  application.  As  the  author  says 
in  his  preface,  many  of  the  facts  noted, 
though  old,  are  practically  unknown,  and 
some  of  them  exactly  anticipate  recently  pat- 
ented processes;  their  value  to  the  public 
in  that  way  is  sufficient  excuse  for  their  re- 
publication. Starting  with  definitions,  an 
outline  early  history  of  paint  and  varnish  is 
narrated  in  a  highly  entertaining  way,  with 
free  reference  to  the  classics,  as  where  a  par- 
allel translation  of  a  formula  for  making  var- 
nish is  given  from  Theophilus,  together  with 
the  Latin.  This  is  followed  by  a  number 
of  ancient  formulas  of  considerable  interest. 
Following  the  historical  chapters  is  a  thor- 
ough account  of  modern  paint  and  varnish 
manufacture  and  application,  which  is  tech- 
nical and  yet  so  written  as  to  be  at  once 
intelligible  and  interesting  to  the  layman. 


Iron  and  Steel  Works  Directory.  Compiled 
and  published  by  the  American  Iron  and 
Steel  Association,  261  South  F'ourth  street, 
Philadelphia,  Pa.  Sixteenth  edition.  Cor- 
rected to  August  1,  1904.  $10. 
The  American  Iron  &  Steel  Association  has 
issued  a  thorough  revision  of  its  well-known 
directory  to  the  iron  and  steel  works  of  the 
United  States,  bringing  it  up  to  August  1, 
1904.  This  directory  is  the  largest  the  Asso- 
ciation has  ever  published,  containing  48-1 
pages  5t2  X  8  in.  The  directory,  like  its  pre- 
decessors, is  careful  and  complete,  and  the 
works  are  indexed  alphabetically  and  are  also 
classified  by  States  and  districts  and  by  prod- 
ucts. The  directory  covers  the  same  useful 
field  with  reference  to  iron  and  steel  works 
that  Poor's  Manual  does  with  reference  to 
railroads,  and  it  is  a  compact  and  valuablp 
1  eference  book,  containing  within  its  covers 
information  which  would  have  otherwise  to 
be  sought  out  from  many  sources. 


TRADE   CATALOGUES. 

Ahner  Doble  Company.  San  Francisco, 
Cal.,  issue  as  Bulletin  No.  6  a  thesis  by  H. 
C.  Crowell  and  G.  C.  D.  Lenth,  of  the  Massa- 
chusetts Institute  of  Technology,  entitled 
"An  Investigation  of  the  Dohle  Needle  Regu- 
lating Nozzle."     This  nozzle  is  intended  for 
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use  under  high  heads  of  water  for  power 
purposes.  The  appearance  of  the  stream  is- 
suing from  the  Doble  nozzle,  which  was  clear, 
transparent  and  polished,  led  to  comparisons 
with  streams  issuing  from  various  other  noz- 
zles, which  had  a  feathery  appearance.  The 
conclusion  was  reached  that  the  feathered 
appearance  results  from  a  difference  in  vel- 
ocity in  the  particles  of  water,  the  velocity 
of  the  outer  layer  being  decreased.  The  dis- 
tribution of  velocity  in  jets  therefore  formed 
a  principal  part  of  the  thesis,  the  other  and 
more  important  part  of  the  work  being  a 
determination  of  the  efficiency  of  the  jets 
from  the  Doble  nozzle.  Data  obtained  from 
the  experiments  are  exhibited  in  the  form 
of  curves  and  tables.  There  are  also  a  num- 
ber of  engravings  from  photographs  of  dif- 
ferent kinds  of  jets. 


views.  An  extensive  list  of  hotels  at  the 
different  California  tourists  resorts  are  also 
given,  including  the  rates  both  per  day  and 
week. 


S.  F.  Bowser  cC-  Company,  Fort  Wayne,  Ind., 
send  several  pamphlets  devoted  to  their 
products.  One  of  these  is  the  Bowser  self- 
measuring  oil  tank  for  merchants'  and  store- 
house use.  These  tanks  have  an  indicator 
showing  stock  on  hand,  an  anti-drip  nozzle. 
a  discharge  register  registering  each  gallon 
pumped,  and  also  a  computer  which  will  in- 
stantly and  automatically  show  the  money 
value  of  the  oil  withdrawn.  The  Bowser  ad- 
justable-measure oil  cabinets,  the  subject  of 
another  pamphlet,  are  designed  for  the  safe, 
economical  and  convenient  storage  of  oil  in 
factories,  shops,  power  houses,  mills,  engine 
rooms,  etc.  They  pump  and  measure  the  oil 
directly  into  the  oil  cans.  Bowser  gasoline 
outfits  are  claimed  to  provide  a  safe,  conve- 
nient and  economical  method  for  handling 
gasoline  for  automobile  stables,  factories, 
shops,  etc.  An  album  of  views  of  buildings 
and  oil  rooms  equipped  with  Bowser  oil  tanks 
and  cabinets  contains  a  large  number  of 
half-tone  engravings,  and  also  shows  views 
of  ideal  oil  houses. 


The  International  Steam  Pump  Company, 
New  York  City,  are  distributing  a  pamphlet 
descriptive  of  the  pumping  machinery  at  the 
St.  Louis  Exposition.  Forty  different  types 
of  these  machines  are  shown,  as  well  as  air 
compressing  and  steam  condensing  appar- 
atus, cooling  towers,  vacuum  machines,  water 
meters,  etc.  The  processes  in  which  these 
machines  are  employed  on  the  Exposition 
grounds,  such  as  timber  preserving  and  re- 
frigeration, are  fully  explained  and  diagram.^ 
and  graphical  charts  are  employed  to  illus- 
trate the  design  and  arrangement  of  appar- 
atus. A  view  of  the  Grand  Cascade  is  shown 
on  the  cover  and  the  large  Worthington  tur- 
bine pumps  by  which  the  water  is  supplied 
are  described  in  the  text. 


The  Crocker-Wheeler  Company,  Ampere, 
N.  J.,  sends  a  fac-simileof  a  photographic  sou- 
venir which  was  presented  to  each  of  the  45 
members  of  the  Associazione  Elettrotecnica 
Italiana,  who  made  a  tour  of  inspection  of 
the  company's  plant  at  Ampere.  The  souve- 
nir is  a  photograph  of  a  pretended  page 
from  the  note  book  of  one  of  the  gtiests  de- 
scribing the  visit. 


The  yorton  Grinding  Company,  Wor- 
cester, Mass.,  is  distributing  its  1904  cata- 
logue of  plain  cylindrical  grinding  machines. 
These  machines  are  used  for  both  straight 
and  taper  work.  Illustrations  and  full  da- 
tailed  descriptions  of  the  machines  are  given 
as  well  as  illustrations  of  the  work  done 
and  the  method  of  doing  the  same. 


The  Michigan  Malleable  Iron  Company, 
Detroit,  Mich.,  is  distributing  a  booklet  de- 
scriptive of  Detroit  issued  by  the  "Conven- 
tion Bureau."  It  is  illustrated  throughout 
with  a  number  of  half-tones,  which  show  the 
principal  buildings,  parks,  places  of  historic 
interest,  etc. 


The  Draper  Machine  Tool  Company.  Wor- 
cester, Mass..  issue  a  pamphlet  descriptive 
of  its  new  design  of  lathes.  Illustrations  and 
descriptions  of  these  tools  ranging  from  IS 
in.  to  28  in.  are  given.  All  of  the  tools  de- 
scribed are  fitted  with  the  quick-change  feed- 
ing device. 


The  Allis-Chalmers  Company,  Chicago, 
issue  a  finely  executed  catalogue  bearing  the 
title  "The  Book  of  the  Four  Powers."  It  is 
illustrated  throughout  with  notable  installa- 
tions of  steam,  gas,  water  and  electric  power 
that  have  been  installed  by  the  company. 


The  Warner  d  Swasey  Company.  Cleve- 
land, Ohio,  sends  its  1904  general  catalogue. 
This  illustrates  and  describes  hollow  hexa- 
gon turret  lathes  and  screw  machines  as  well 
as  turret  lathes  for  brass  work  and  other 
brass  working  machine  tools. 


The  Rust  Boiler  Company.  Pittsburg,  Pa., 
issues  a  catalogue  descriptive  of  the  Rust 
water  tube  boiler.  A  full  detailed  descrip- 
tion and  illustrations  of  the  boiler  is  given. 


CONTRIBUTIONS 


Difficulty  of  Getting   Promoted. 


The  Chicago  Union  Pacific  and  Xorth- 
Western  Line  issue  a  neat  folder  of  Califor- 
nia; it  is  profusely  illustrated  throughout 
with  half-tones   showing  typical    California 


Sept.  5,  1904. 
To  THE  Editou  of  the  R.\ii,uoai)  G.\zette: 

I  have  read  with  much  interest  the  article 
in  your  issue  of  September  2  castigating  the 
labor  unions  for  the  blighting  effect  that 
their  rules  have  on  the  efficiency  of  the  rail- 
road service.  Your  strictures  are  well  de- 
served, and  everybody  will  agree  with  you 
as  to  the  need  of  more  common  sense  and 
independence  among  the  leaders  of  the  sev- 
eral brotherhoods.  But  the  reader  is.  never- 
theless, left  with  a  painful  sense  of  incom- 
pleteness; you  have  dealt  with  only  half 
your  subject.  The  ambitious  and  intelligent 
engineman  or  conductor  ought,  indeed,  to 
break  away  from  his  overbearing  chief,  or 
his  grievance-committee  chairman,  and  put 
forth  his  best  efforts  to  qualify  himself  to 
be  a  train-master.  The  only  way  that  he  can 
secure  promotion  is  to  hustle  for  himself. 
He  has  no  right  to  expect  the  company  to 
set  up  a  training  school  and  coddle  him 
along  into  a  more  intelligent  state  of  mind 
than  he  would  naturally  possess.  And  every 
conductor  and  engineer  may  have  the  satis- 
faction of  knowing  that  such  effoits  would 
inure  to  his  lasting  benefit  and  be  well  wor- 
thy of  the  time  and  thought  expended,  even 
if  he  should  never  get  the  coveted  promotion. 
Virtue  is  its  own  reward,  and  there  is  no 
good  reason  why  an  intelligent  and  educated 
conductor  or  engineman  may  not  be  as 
happy  and  contented  as  one  who  is  narrow- 
minded. 

But  when  it  comes  to  the  specific  question 
of  getting  promoted;  or  of  speaking  with 
assurance  to  the  trainman  who  aspires  to 
promotion,  what  is  the  real  situation?  How 
much  real  comfort  are  you  giving  us?  Is  it 
not  true  that,  on  even  terms,  the  conductor 
or  the  locomotive  engineer  can  only  rarely 
compete  successfully  with  agents  and  opera- 


tors and  despatchers  in  the  race  to  qualify 
for  high  positions?  And  is  it  not  unavoid- 
able, in  the  nature  of  the  case,  that  this 
should  be  so?  These  stationary  employees, 
if  I  may  so  call  them,  have  a  much  better 
chance  to  learn  by  observation  the  thousand 
and  one  uncatalogued  facts  which  are  needed 
to  make  an  all  around  railroad  officer.  A 
generation  ago  it  was  necessary  to  take  con- 
ductors and  enginemen  for  superintendents 
because',  after  all  the  competent  agents  and 
operators  were  taken,  there  still  were  places 
unfilled.  The  country  was  growing  more 
rapidly  than  the  ranks  of  its  competent  rail- 
road men  could  be  filled  up.  Now,  the  den- 
ser population  of  the  eastern  States  and  the 
easier  communication  with  the  old  world 
have  changed  these  conditions. 

The  fact  is  that  the  conductor  and  the 
engineman  who  fail  of  securing  the  promo- 
tions that  they  desire  are  kept  back,  the 
same  as  are  other  classes,  by  the  growth  of 
the  country  and  the  increased  severity  of 
competition.  Whether  we  do  or  do  not  blame 
them  for  the  fatuous  course  that  they  take  in 
going  to  the  labor  union  for  a  remedy,  we 
must  admit  that  the  situation  is  one  which 
must  urgently  impel  these  men  to  seek  some 
remedy.  They  are  rapidly  "getting  left"  and 
naturally  cast  about  to  find  in  what  direc- 
tion lies  the  most  hope.  When  one  has  a 
desperate  problem  to  deal  with,  it  is  the  part 
of  wisdom  to  squarely  recognize  its  desper- 
ateness.  The  conductor  or  engineman  who 
wants  a  better  place  must  not  only  do  his 
work  well  but  must  hustle  around  and  di- 
versify his  knowledge.  The  engineman  who 
aspires  to  become  an  officer  may  perhaps 
have  to  go  back  a  few  years — if  I  may  be 
allowed  a  Hibernicism — and  leave  his  fire- 
manship  temporarily  and  take  a  job  at  a  sta- 
tion. Very  likely  he  will  have  to  begin  at 
the  bottom  again,  and  perhaps  begin  pretty 
near  the  bottom  a  third  time  when  he  re- 
turns to  the  locomotive  department.  If  a 
conductor  aspires  to  be  a  train  master  he 
must  find  some  way  to  qualify  himself  to 
boss  50  or  500  men  with  as  much  skill  as 
he  manages  five  men.  If,  Mr.  Editor,  you 
are  inclined,  accuse  me  here  of  talking 
through  my  "hat,"  look  at  the  records  of  the 
men  whom  you  know  who  have  "risen  from 
the  ranks"  to  important  railroad  positions. 
They  have  acquired  experience  in  more  than 
one  department  and  they  have  done  it  at 
their  own  initiative  and  on  their  own  time, 
and  perhaps  at  considerable  temporary 
money  loss.  Such  a  course  is  quite  contrary 
to  that  of  the  loyal  labor  unionist,  who  con- 
tinues in  one  rut  and  makes  no  advance  ex- 
cept as  hundreds  of  his  brothers  can  be  ad- 
vanced with  him ;  but  is  there  any  other  or 
better  way  of  accomplishing  the  object  de- 
sired? And  then,  of  course,  conductors,  sta- 
tion agents  and  all  must  submit  to  the  inevit- 
able technical  graduate.  The  railroads  get 
him,  whether  they  like  him  or  hot,  because 
they  must  have  him. 

But  why  do  you  give  the  unions  the  credit 
for  causing  all  the  changes  that  have  taken 
place  during  the  last  ten  or  twenty  years? 
The  unions  would  not  have  broken  down  the 
discipline  of  the  train  service  if  superinten- 
dents had  not  weakly  surrendered  to  them. 
A  superintendent  who  swallows  the  cast-iron 
rules  of  the  brotheihoods  without  putting 
up  a  strong  fight  against  them  is  disloyal  to 
his  employer.  It  is  his  duty  as  a  superin- 
tendent to  give  preference  to  his  bfest  men  in 
spite  of  the  seniority  rule.  Indeed,  I  think 
you  will -find  that  most  seniority  rules  allow 
him  to  do  this.  They  say  that  the  senior 
man  shall  take  the  lead,  other  things  being 
equal.  It  is  up  to  the  superintendents  to 
show  that  other  things  are  not  equal.  The 
brotherhoods  and  the  partisans  of  bald 
seniority  win  too  many  contests  by  mere  sil- 
ence— silence  made  possible  by  the  timidity 
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and  taken  for  a  higher  office  if  he  is  above 
the  ordinary.  To  get  employees  to  break 
away  from  brotherhood  prejudices  he  miist 
be  able  to  grant  them  indulgences,  or  pre- 
miums, or  at  least  to  make  a  visible  exhibit 
of  the  Golden  Rule,  and  to  give  assurance 
that  his  policy  is  to  be  permanent;  and  this 
is  sometimes  beyond  his  power.  But  these 
deficiencies  of  the  management,  whether 
chargeable  to  the  president  or  the  train- 
master, do  not  lessen  the  culpability  of  the 
brotherhood  bully. — Editor. 


Draining    and    Steadying    Slips. 


Fig.  1 — Drained  arid  Steadied  Cutting  at  Gillingham  Tunnel,  London  &    Southwestern. 


of  the  superintendent  who  does  not  dare  to 
take  a  stand  for  tlie  promotion  of  his  best 
men.  What  brotherhood  would  dare  to  per- 
sistently oppose  a  strong  and  bold  superin- 
tendent who  should  pick  out  his  smart  young 
men  for  promotion  and  in  each  case  frankly 
give  his  reasons  for  the  stand  which  he 
takes.  The  brotherhoods  usually  assert  that 
the  seniority  rule  is  fair  and  just,  and  then 
wait  for  the  railroad  company  to  challenge 
their  assertion;  and  the  company,  for  some 
reason,  does  not  challenge.  If  the  men  on 
the  trains  are  ever  to  become  sufficiently 
alert,  versatile  and  broad  minded  to  com- 
pete with  station  men  who  have  a  different 
experience,  one  in  some  respects  better;  or 
with  the  man  from  the  schools,  whose  books 
have  so  improved  his  capabilities  that  hi.^ 
lack  of  experience  can  be  endured,  they  must 
not  only  work  with  energy,  and  survey  the 
field  with  keen  intelligence;  they  must  also 
be  encouraged  by  officers  who  will  help  them 
to  fight  the  vicious  teachings  of  the  brother- 
hood. (J.  s.  M. 

The  views  of  G.  S.  M.  are  nearly  in  line 
with  those  of  the  editor,  when  he  divides 
the  causes  that  keep  men  in  a  rut  between 
company  officers  and  brotherhood  officers. 
The  difficulties  which  beset  the  enginemaii 
or  conductor  who  would  place  himself  on 
the  road  to  promotion  are  all  too  well  known. 
The  brotherhoods  have  power  and  use  it, 
not  to  further  individual  development,  but 
to  drive  bargains,  in  the  most  short  sighted 
manner.     The  employer  is  not  blameless,  as 


the  Railroad  Gazette  has  often  pointed  out. 
But  the  superintendent  who  is  not  equal  to 
defying  the  brotherhood's  and  encouraging 
his  best   men,   will   usually    be   found   to   be 


It  seems  likely,  from  general  observations, 
that  slipping  banks  occur  proportionately 
more  frequently  in  railroad  work  in  Great 
Britain  than  they  do  in  the  United  States. 
Slips  are  apt  to  be  caused  by  layers  of  gravel 
or  like  permeable  material,  overlying  clay, 
or  like  impermeable  material.  The  British 
engineer  has  learned  to  treat  these  cases 
heroically;  to  put  in  drains  and  counterforts 
substantially,  held  at  the  toe  of  the  bank,  at 
considerable  cost,  but  in  such  fashion  as  to 
"be  no  more  by  them  troubled."  He  recog- 
nizes that  a  blocked  railroad  is  quite  a  use- 


Fig.   2 — A   Slip  at    End  of  Giilinyliam   Tunnel,   London    &  Southwestern. 


doing  his  best.  He  has  one,  two  or  three 
superior  officers  who  hold  him  rigidly  to 
beaten  paths.  He  is,  perhaps,  overworked, 
if  he  is  an  ordinary  man.  or  is  soon  needed 


Fig. 


Southwestern. 


less  tool  and  intends  that  a  slipping  bank  or 
a  moving  embankment  shall  be  permanently 
stayed  as  soon  as  possible  after  the  possible 
obstruction  is  discovered.  He  does  not  patch; 
he  builds  for  eternity. 

Mr.  Jacomb-Hood,  chief  engineer  of  the 
I.ondon  &  Southwestern,  has  many  of  these 
problems  to-  deal  with  on  tbe  lines  from 
London  to  the  Devon  and  Cornwall  coasts. 
Each  case  forms  a  problem  by  itself,  but 
the  general  plan  is  well  shown  in  the  photo- 
graphs. The  west  end  of  Gillingham  tunnel 
runs  through  and  under  the  sources  of  a 
considerable  spring  brook.  The  first  result 
of  the  cutting  was  that  the  spring  water 
found  its  way  to  the  ditches  on  either  side 
of  the  track,  and  the  wells  at  neighboring 
houses  "went  dry."  This  caused  some  legal 
complications.  Later  the  banks  began  to 
slip,  and  the  cutting  was  widened  and  the 
slopes  reduced  until  the  limits  of  the  right- 
of-way  were  reached.  This,  however,  was 
not  enough,  as  is  clearly  shown  in  Fig.  2, 
where  a  sheer  break  in  the  upper  layer  let 
the  gravel  slip  to  the  roadway  and  made 
lively  work  in  keeping  the  line  open.  Fig. 
2  shows  the  process  of  draining  and  steady- 
ing begun  on  the  south  side,  and  Fig.  I 
shows  the  completed  work  on  the  north  side. 

A   dry    stono    <;lnniiiy   wa'I    is   di^eiilv    toed 
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into  the  foot  of  the  bank,  bo  as  to  do  the 
double  duty  of  holding  the  counterforts  and 
of  forming  one  side  of  the  surface-water 
drainage  ditch.  Under  this  wall  is  a  drain 
for  the  spring  water  which  is  led  to  it  down 
the  bank  through  the  broken  stone  under  the 
counterforts,  which  consist  of  paving  blocks. 
The  width  and  depth  of  the  yenches  vary 
with  the  necessities.  They  should  be  dug 
deep  enough  to  reach  the  underlying  imper- 
meable material;  they  should  be  wide 
enough  to  take  care  of  all  the  water. 

The  after  results  of  this  piece  of  work 
were  interesting.  The  neighbors  who  had 
dry  wells,  and  the  community  who  used  the 
water  from  the  stream  below,  agreed  to  ac- 
cept for  their  uses  all  the  water  which  came 
down  the  south  side  of  the  tunnel  approach; 
leaving  for  railroad  use  the  water  draining 
down  the  north  side.  This  has  become 
highly  important  to  the  company,  for  in  this 
chalk  and  limestone  region  the  locomotive 
boiler  tubes  are  soon  coated.  The  company's 
reservoir  of  pure  water  got  from  the  mouth 
of  this  tunnel  is  a  money-saver  for  the  loco- 
motive department. 

Fig.  3  illustrates  similar  work  to  that  de- 
scribed above  that  has  had  to  be  undertaken 
in  order  to  hold  landslides  that  have  started 
from  time  to  time  in  the  fills  upon  which  the 
railroad  is  carried. 

At  a  point  about  120  miles  from  London 
on  the  Devonshire  line  there  is  a  long  fill 
or   embankment   carrying  about   four   miles 


First   Crossing  of  the    Los  Angeles   River,   Southern    Pacific. 


traffic  is  heavy  and  constant  throughout  the 
twenty-four  hours.  A  constantly  disturbed 
roadbed  leads  to  so  much  inconvenience  and 
delay  to  traffic  that  any  means  in  reason 
would  seem  to  be  justified  in  securing  a 
remedy. 


New    Southern     Pacific    Bridges    Over    the 
Los   Angeles    River. 


The  new  steel  bridges  of  the  Southern 
Pacific  over  the  Los  Angeles  river,  known 
as  the  First  and  Second  crossings,  are  good 


First  Crossing  of  the   Los  Angeles   River,   Southern    Pacific. 


examples  of  the  heavy  bridge  work  which 
this  company  is  now  carrying  on  throughout 
its  entire  system.  The  First  crossing  of  the 
Los  Angeles  river  is  on  the  main  line  of 
the  Southern  Pacific  just  west  of  the  city  of 
Los  Angeles.  Cal.,  and  the  bridge,  which  has 
recently  been  built  there,  consists  of  three 
96-ft..  double-track,  through  plate  girder  steel 
skew  spans,  supported  on  concrete  piers  and 
abutments.  These  concrete  piers,  as  shown 
in  the  photographs,  are  widened  out  under 
the  bridge  seat  and  narrowed  between  so 
that  the  area  of  the  concrete  and  of  the 
foundations  is  proportioned  somewhat  to  the 
load  supported.  The  steel  work  for  this 
structure  was  made  by  the  Phoenix  Bridge 
Co.,  of  Phoenixville.  Pa.,  and  the  total  weight 
of  the  bridge  is  about  1,300,000  lbs.  The 
Second  crossing  of  the  Los  Angeles  river  is 
also  on  the  main  line  of  the  Southern  Pacific 
east  of  the  company's  Arcade  station  at  Los 
Angeles,  and  between  East  and  West  Los 
Angeles.  The  bridge  over  this  crossing  is 
composed  of  three  113-ft.,  double-track, 
through  truss,  skew  spans  supported  on  con- 
crete piers,  and  the  total  weight  is  about 
1.100,000  lbs.  The  steel  work  was  furnished 
by  the  American  Bridge  Co.  The  notable 
feature  of  the  construction  was  the  extreme 
accuracy  with  which  the  shop  work  was  per- 
formed by  the  bridge  company.  There  were 
some  34,000  field  rivets  put  in  during  the 
erection  ,and  it  was  not  necessary  to  ream 
a  single  rivet  hole.  This  bridge  was  de- 
signed and  erected  by  the  Southern  Pacific 
in  1903.  It  is  interesting  to  note  that  the 
plate  girder  bridge,  with  a  total  length  of 
.58  ft.  less  than  the  truss  bridge,  weighs  200,- 
(100  lbs.  more  than  the  truss  bridge,  the  as- 
sumed loading  for  both  being  the  same. 

We  are  indebted  to  John  D.  Isaacs,  Engi- 
neer of  Bridges,  for  the  photographs  shown. 


of  railroad  that  has  given  trouble  by  sub- 
sidence or  slipping  ever  since  the  line  was 
opened  in  1860.  The  last  winter  rains  were 
abnormal  in  quantity,  and  probably  by  rea- 
son of  defective  cross  drainage  under  the 
embankment,  the  mass  of  embankment  at 
many  points  became  saturated  with  water  to 
the  extent  that  the  slipping  and  subsiding 
became  serious.  To  avoid  purchasing  more 
land  for  the  railroad  and  to  provide  perfect 
drainage  for  all  time,  the  slipping  embank- 
ments have  been  held  by  a  deep  and  wide 
stone  revetment  wall,  as  shown  in  the  pic- 
ture, that  forms  the  main  water  carrier  to 
the  lowest  point.  From  this  work  as  above, 
subsidiary  drains,  fitted  with  loose  scone 
rubble,  have  been  laid  into  the  embankment 
at  right  angles  to  the  line  of  railroad  that 
have   successfully   overcome   the   trouble. 

It  should  be  explained  that  these  expen- 
sive works  are  upon  one  of  the  main  lines 
of  a  great  English  trunk  railroad  system 
between  important  f-enters,  upon   which  th(? 


Second   Crossing   of  the    Los   Angeles   River,   Southern    Pacific. 
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The    Columbia     Falls     North     Line    of    the 
Great    Northern. 


Map  of  Old  and   New  Lines  of  Great   Northern   In   Flathead  County,   Montana. 


With  the  completion  of  its  Columbia  Falls 
North  Line,  which  will  be  ready  for  opera- 
tion sometime  in  September,  the  Great 
Northern  will  convert- nearly  100  miles  of 
its  present  main  line  on  the  Kalispell  divi- 
sion into  a  branch.  Although  the  new  line 
will  have  a  much  lower  maximum  grade  and 
total  curvature  than  the  present  route,  it 
will  be  about  17  miles  longer.  The  accom- 
panying map  shows  the  two  routes  in  detail. 
The  new  line  starts  at  Columbia  Falls,  ele- 
vation 3,098  ft.,  about  60  miles  west  of  tha 
Main  Divide  of  the  Rocky  Mountains.  It 
runs  in  a  general  northwesterly  direction, 
and  encounters  an  almost  unbroken  series  of 
water  courses  which  made  possible  the  rela- 
tively light  grades  obtained.  It  terminates 
at  Rexford  on  the  Montana  &  Great  North- 
ern, which  runs  north  from  Jennings,  on 
the  main  line,  to  the  coal  mines  at  Morris- 
sey  and  Fernie  in  British  Columbia.  This 
latter  line  follows  the  Kootenai  River  all 
the  way  to  British  Columbia,  giving  practi- 
cally a  water  grade.  The  maximum  grade 
in  either  direction  on  the  present  line  is  1.5 
per  cent.,  while  on  the  new  line  it  is  .7  east- 
bound  and  .2.5  westbound.  The  highest  point 
on  the  new  road  is  nearly  a  thousand  feet 
lower  than  the  present  route.  The  follow- 
ing statement  gives  a  comparison  of  the  im- 
portant characteristics  of  the  two  lines: 
Present 
Line. 
Maximum  degree  of  cur- 
vature      10  (leg. 

Total    curvature 9,64G  deg. 

Maximum    grade,    west- 
hound  \X>  per  cent. 

.Maximum     grade,     ca.st- 

bound    1..5  per  cent. 

Total  rise  ind  tall.  . 


New  Line. 


;  deg.  30  min. 
4,216  deg. 


2.5  per  cent. 


Length   of   lin<^ 
Elevation      ■>]■     suiLinit, 


3.790  ft. 
9.5.2  m. 


per  cent. 
1,490  ft. 
111.9  m. 


\3300 


^'w x___^j^y 


Maximum    Degree    of   Curvature. 
Grades    West   Bound. 

uvrrri  _     A'^Oourn       ._  Doi*n  *^' 
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Condensed    Profile   of    New   Columbia    Falls    Line,    Great    Northern. 


Haskell     Pa.ss     tunnd 

(Datum  :  Sea  level  1  .  . 

Dickey  Lake   (summit)  . 


Profile  of   Present  Line  between 


ispell 


umbia   Falls — Great  Northern. 


4,l4Sft.  

3,285  ft. 

The  70  miles  of  new  line  between  Columbia 
Falls  and  Rexford  involved  some  heavy 
work,  necessitating  the  removal  of  approxi- 
mately 5,000,000  cu.  yds.  of  material.  No 
large  track  structures  were  required,  and  the 
22  bridges  on  the  line  are  all  very  small. 
There  are  also  two  short  tunnels.  The  line 
is  laid  throughout  with  77i/2-lb.  rails. 

The  territory  traversed  by  the  new  line 
contains  no  towns.  A  division  point  named 
Whitelish  is  being  established  eight  miles 
from  Columbia  Falls.  The  railroad  company 
owns  the  land  and  has  laid  out  a  town. 
The  terminal  facilities  will  include  a  yard 
with  capacity  for  625  cars,  a  combination 
passenger  and  freight  station,  a  20-pocket 
coal  chute,  15-stall  roundhouse  with  70-ft. 
turntable  and  cinder  pit  and  oil  hotise,  water 
supply  and  a  combination  two-story  ware- 
house and  oflfice  building.  This  building  and 
the  roundhouse  and  oil  house  are  built  of  • 
concrete  blocks.  In  addition  to  the  White- 
fish  yards  there  are  11  sidings  on  the  line, 
all   but  one  of  which  have  a  yard  capacity 
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of  108  cars  and  a  passing  track  capacity  of 
90  cars.  The  exception  is  No.  3  from  Colum- 
bia Falls,  the  figures  for  which  are  113  and 
96  respectively. 

There  are  14  towns  on  the  present  line, 
the  largest  of  which  is  Kalispell,  the  division 
headquarters.  The  section  of  this  line  be- 
tween Columbia  Falls  and  Kalispell  will 
form  part  of  a  branch  extending  southward 
to  Somers  at  the  head  of  Flathead  Lake, 
where  large  sawmills  and  a  timber  preserv- 
ing plant*  are  located.  It  is  expected  that 
this  line  will  eventually  be  extended  along 
the  east  side  of  Flathead  Lake  to  connect 
with  the  Northern  Pacific  at  .Jocko.  The  re- 
mainder of  the  line,  from  Kalispell  to  Jen- 
nings, will  probably  remain  in  service  for 
some  time — at  least  until  the  timber  tribu- 
tary to  it  has  been  removed.  Main  line  traf- 
fic will,  however,  be  turned  onto  the  new 
route  as  soon  as  it  is  ready. 

The  location  and  construction  of  the  new 
line  were  in  charge  of  Mr.  Alex.  M.  Lupfer. 
The  contractors  for  grading,  track  laying  and 
ballasting  were  Siems  &  Shields,  St.  Paul. 
We  are  indebted  to  Mr.  A.  H.  Hogeland,  Chief 
Engineer  of  the  Great  Northern,  for  data. 


Notes   on    the  Creeping   of    Rails. t 

In  January.  1903,  the  writer  commenced 
a  series  of  observations,  for  the  Philadelphia 
&  Reading,  upon  the  creeping  of  rails  at  a 
number  of  points  on  the  company's  lines. 
This  work  was  undertaken  in  order  that 
certain  questions  propounded  by  Dr.  P.  H. 
Dudley,  Reporter  for  America,  on  "Ways 
and  "Works,  Rails  for  Lines  With  Fast 
Trains,"  for  the  Fifth  International  Railway 
Congress,  could  be  answered  as  intelligently 
as  possible.     The  writer  is  enabled  to  pre- 


certain  conditions,  is  a  firmly  established 
fact,  but  how  it  was  imfluenced  by  condi- 
tions of  roadbed,  weight  of  rail,  grades,  traf- 
fic, etc.,  remained  to  be  determined.  The 
results  of  the  observations,  as  will  be  shown 
later,  are  too  few  to  establish  firmly  any 
laws,  but  it  is  hoped  that  what  has  been 
done  and  is  here  presented  will  make  one 
link  in  a  chain  which  ultimately  may  allow 
certain  definite  principles  to  be  laid  down. 
The  observations  were  not  undertaken  to  as- 
certain the  best  method  of  preventing  the 
creeping  of  rails,  and  therefore  no  discus- 
sion of  this  interesting  feature  is  presented. 

In  order  to  make  the  measurements  as 
carefully  as  possible,  two  stakes,  3  by  1%  in,, 
and  24  in.  long,  were  driven  level  with  the 
ground  about  15  or  20  ft.  from  the  nearest 
rail,  where  possible,  and  located  at  right 
angles  to  the  track,  if  on  a  tangent,  or  on 
a  radial  line,  if  on  a  curve.  They  were 
placed  so  as  to  be  approximately  in  the 
center  of  two  rails  and  miss  any  joints.  lu 
the  top  of  each  stake  an  ordinary  surveyor's 
tack,  with  a  depressed  center,  was  driven. 
A  transit  was  set  up  over  one  stake  and 
sighted  on  the  other,  and  points  on  the  line 
were  marked  on  the  flange  of  each  rail  with 
a  fine  center-punch.  All  observations  were 
made  on  double-track  lines,  and,  on  the  tops 
of  the  two  outside  rails,  similar  marks  were 
made. 

From  these  marks  on  the  outside  rail.s 
measurements  of  exactly  30  ft.  were  made 
to  the  right  and  left,  spanning  a  joint  in 
each  direction,  and  marked  with  the  same 
center-punch.  These  points  were  placed  in 
order  to  try  and  determine  whether  there 
was  any  movement  in  the  joints  due  to  ex- 
pansion or  contraction,  or  whether,  when 
there  was  a  longitudinal  movement,  it  was 
transmitted  through  the  joints  to  the  next 


stake  and  sighted  on  the  other.  Upon  return- 
ing to  the  office  this  point  was  transferred 
to  the  opposite  side  of  the  center  line,  as  in 
its  first  position  it  indicated  a  reverse  move- 
ment of  the  rail. 

On  the  cards  prepared  for  the  outside 
rails,  the  distances  across  the  joints  were  re- 
corded, marked  "X"  when  measured  to  the 
left,  and  "Y"  when  measured  to  the  right. 
Temperature  observations  were  also  made 
and  recorded,  the-  thermometer  having  been 
exposed  to  the  direct  rays  of  the  sun  while 
the  observations  were  being  made.  The 
length  of  time  consumed  in  making  the  ob- 
servations approximated  about  15  min.,  de- 
pending upon  the  difficulty  in  finding  the 
punch  marks  obscured  by  grease,  dust,  dirt, 
snow,  ice,  etc.,  on  the  rail.  The  work  re- 
quired the  services  of  two  men,  one  with  the 
transit  and  the  other  handling  the  cards  on 
the  rails. 

This  method  was  decided  upon  after  some 
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sent  these  data  to  the  society  by  the  cour- 
tesy of  Theodore  Voorhees  and  William 
Hunter,  Members,  Am.  Soe.  C.  E.,  with  the 
hope  that  they  will  prove  of  interest  and  will 
elicit  discussions  on  a  very  interesting  sub- 
ject to  the  railroad  engineer. 

Among  the  questions,  in  the  circular  let- 
ter of  Dr.  Dudley  above  referred  to,  were  ten 
undf-r  the  heading  "Methods  for  preventing 
creeping,  especially  on  double-track  lines  and 
•on  steep  gradients,"  and  the  investigations 
were  made  because  there  were  no  records 
of  rail  movements  from  whi'^h  even  ordi- 
nary answers  could  be  obtained.  That  there 
is  a  longitudinal  movement  of  the  rails,  under 


'ffailroad  O'lzette,  May   30,  190^;. 

< tract  from  a  paper  by  S.  T.  Warner,  pre- 
■.(•fore  the  .^ra.  Hoc.  C.  E.,  Sept.  7,  I'jOi,  and 
;  in  the  rrocteiivji,  page  462. 


rail.  The  division  superintendents  were  re- 
quested to  notify  the  repairmen  to  avoid 
these  joints  as  much  as  possible  during  the 
continuance  of  the  observations.  It  is  safe 
to  say  that  no  disturbance  of  the  track  took 
place  during  the  time  the  observations  were 
being  made,  unless  noted  in  the  tables. 

A  card,  similar  to  that  shown  in  Fig.  1, 
was  prepared  for  each  rail.  A  center  line 
was  drawn  across  the  card  terminating  at 
the  top  in  a  regular-shaped  V.  The  card 
was  then  placed  on  the  flange  of  the  rail, 
a  sharp-pointed  pencil  was  placed  in  the  cen- 
ter-punch mark  and  the  card  oriented  by  the 
observer  at  the  transsit.  The  card -was  then 
placed  firmly  against  the  rail,  the  pencil  re- 
moved, and  a  point  marked  on  the  card  on 
the  line  given  by  the  observer  at  the  tran- 
sit which  had  been  previously   set  on  one 
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discussion,  and  adopted  because  it  seemed  to 
eliminate  errors  in  making  the  notes,  and 
at  the  same  time  showed  on  the  cards  the 
actual  movements,  without  the  necessity  of 
measuring  small  distances,  with  the  proba- 
bilities of  errors  in  reading. 

In  most  cases  the  observations  were  made 
at  intervals  of  about  two  weeks  with  the 
exceptions  noted  in  the  records.  On  the 
Atlantic  City  Railroad,  the  intervals  were 
a  month  apart,  on  account  of  the  extremely 
slow  movement  of  the  rails. 

The  plan  for  making  the  observations  con- 
templated the  following  outline,  with  special 
reference  to  grades  and  traffic  :t 

1. — Lines  having  the  greatest  high  speed, 
light  tonnage  and  lightest  grades; 

J.Sparp  limitations  have  made  it  pois.slble  lo  show 
onlv  a  few  of  these  tests  herewith. 
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2. — Lines  having  high  speed,  heavy  ton- 
nage and  light  grades; 

3. — Lines  having  average  speed,  average 
tonnage  and  moderate  grades; 

4. — Lines  having  slow  speed,  heavy  traffic 
and  heavy  grades. 

In  most  cases  inquiry  was  made  before 
the  points  were  selected,  to  ascertain  where 
creeping  had  been  noticed,  with  a  general 
purpose  of  selecting  the  points  so  that  they 
would  fulfill  most  of  the  requirements. 

The  following  are  detailed,  and  concise 
descriptions  of  the  features  of  interest  on 
the  branch  roads  on  which  the  points  were 
selected. 

Atlantic  City  Railroad. — This  road  is  a 
double-track  line,  extending  from  Kaigns 
Point,  Camden,  N.  J.,  to  Atlantic  City,  N.  J., 
and  carries  moderate  traffic,  compared  with 
the  other  lines  considered,  but  most  of  the 
passenger  traffic  is  carried  at  high  express 


54.9  miles.  A  very  heavy  traffic  is  carried, 
the  passenger  business  being  carried  at  high 
speeds.  There  are  eight  passenger  trains 
daily  in  each  direction,  making  the  trip  from 
Wayne  Junction  to  Bound  Brook  in  58  min., 
while  five  other  trains  each  way  daily  make 
the  same  run  in  66  min.  The  line  is  equipped 
throughout  with  90-lb.  rails  and  stone  bal- 
last.   The  maximum  grade  is  0.7  per  cent. 

At  Bethayres  the  point  is  located  at  the 
foot  of  a  0.7  per  cent,  grade  which  is  about 
15,000  ft.  long  from  the  west.  There  is  a 
level  stretch  of  about  3,000  ft.  and  then  a 
grade  of  0.65  per  cent.,  about  10,000  ft.  long, 
to  the  east.  The  point  is  on  an  embank- 
ment over  low  swampy  ground. 

Bethlehem  Branch. — This  branch  leaves 
the  New  York  Branch  at  Jenkintown  and  ex- 
tends to  Bethlehem,  Pa.,  a  distance  of  46.0 
miles.  It  is  double-tracked  throughout.  The 
grades  are   heavier  than   on  the   New  York 


best  known  data  on  the  subject,  so  that  the 
results  here  obtained  may  be  better  under- 
stood. 

Tliere  are  two  longitudinal  movements  in 
rails: 

1. — A  molecular  movement  of  expansion 
and  contraction,  and 

2. — A  progressive  shifting  of  the  rails 
bodily,  known  as  creeping. 

It  is  now  generally  conceded  that  the 
principal  cause  of  creeping  is  the  wave  mo- 
tion in  the  rails  set  up  by  moving  trains. 

If  each  rail,  under  this  wave  motion,  Is 
not  made  to  hold  fast  to  the  ties  and  the 
ground,  it  will  remain  shoved  ahead,  by  a 
very  small  amount,  by  each  passage  of  a 
train. 

If  it  were  possible  to  tighten  the  splices  so 
as  to  hold  against  creeping,  they  would  be 
too  tight  to  allow  the  rails  to  expand  easily, 
and  much  evil  would  result. 


BETHAYRES 


QUAKERTOWN 


LOCATION  OF  JOINTS 


\y-    6.(Wrp->:<i-j(3.cij-^   £ 

U ,1— J 

K.B.     ^23.00  ^.o.eii      — » 

I  8.C5'i<— >K-21;3i-x  I 

I*--  X — >K---y---->J 


LOCATION  OF  JOINTS 


;  0.00 
K-15,000'->K3,OOOS*«^10,000'-M 


w 

B. TRACK 
'Jan.  20     32° 

X 

30.00 

1 

Y 

so.oo 

F«l,.   :i     4U- 

u                 -*^ 

u 

Ttb.  lu 

li' 

tt 

°                                                                               30.01  " 

M,i,-.    ) 

Ki- 
el 

■iii.'y) 

30.02 

X.  < 

30.00 

^ 

(     Tics  replactd,  rcspaced  and                          20.t'j5 

Kail 

An.    2 

Os- 

29.99 

)              spiked  at  joints.                                     29.93 

Af.1.  iOi 

lo  • 

t( 

29.995 

May   2 
May  li 

75' 

90- 

'®— It- 

u 

^ 

u 

May  2SI 

W 

*• 

^ 

•• 

^  Jin.  80 

32' 

—  J 

leli.   3 

10' 

' 

^ 

Feb.  I'J 

li' 

., 

Mar.    1 

_501 

o 

S.J 

Ai,..    S 

~U~ 

e- 

j             spiked  at  ioinU. 

itaii 

Aye.  IC 

i»' 

Slay   2 
1    May  13 

-.s- 

gi       "■ 

"^ 

90- 

^ 

May  2'J 

90 

-^ 

E 

B  TRACK 

Fcl,.    3 

■19' 

^ 

Feb.  ll. 

10' 

y.\ 

Maiu_i 

,■■,9- 

Mar.  17 

Oi- 

Itail 

Apr.    2 

08" 

Apr.  10 

40' 

May   £ 

75'' 

& 

May  13 

90- 

° 

May  ;u 

90-  1 

1                                                                 " 

^  Jan.  20     32°          30.00 

S.  , 

Ftb.    3 

49 •  1         3J.01 

Y        „                                                                        3J.9J 

itb.  I'J 

15 '  t         30.03 

30.012 

Mar.    4 

-59  r 

,,                                          30.015 

Mar.  i; 

01    1 

"                                           30.01 

Kail 

Apr.    2 

OS 

u 

30.025 

Avr.  16 

i9' 

S'J.IC,-' 

ilay    X-.i- 

Ci   30.04 

o  ^-"^ 

.Mayl3      00    j 

...MajS'JI    50     i 

'                                                                                   "  " 

^Bj^^ 


S.B.r»-2?;03'->'^-J  i 


I  Kl.8oWs.2o';l 


N 

•B.  TRACK 
Jan.  19     -  16" 

30.00' 

^] 

Y 

30.00' 

Feb.  2 

45' 

SiJ.OO' 

r.     T 

30.00- 

Fob.  18 

15 

..                               ^1 

E.  . 

Rail] 

Mar.  3 

5,1' 

Mar.  17 

49 

Apr.  I 

70- 

Apr.  17 

6S' 

Apr.  23 

75- 

.,°l 

May  12 

80 

30.00' 

^ 

i;9.W>' 

■- 

Jan.  19 

16- 

; 

Feb.  2 

»5- 

F^b.  18 
Mar.  3 

15 
S3' 

^ 

W.J 
Rain 

^ 

Mar.  17 
Apr.  1 
Apr.' 17 

70- 

^ 

68- 

Apr.  ■a 

75- 

May  12 

80- 

L 

5.8.  TRACK 
,J8D.  19        16" 

> 

Feb.  2 

li    1 

Feb.  in 

15 

n 

E.  ^ 
Rail 

Mar.  3 

.,.■) 

Mur.  IT 

19- 

Apr.  I 

70-1                                               "J, 

Apr.  17 
Apr.  i'B 

i;8- 

^ 

75- 

May  l:: 

813  ' 

^Jan.  19       16°  20.00' 

,        ^                         30.00' 

Feb.  2 

IS- 

^T 

89.995' 

Feb.  18 

IS- 
53' 

W. 
Rail 

19.995' 

In 

29.99' 

rMar.  17 

40- 

19.99' 

i 

29.995' 

Apr.  1 

70- 

19.975' 

29.985'. 

Apr.  17 

Api .  25 

08 

19.98' 

P. 

20.98' 

75- 

19.96'                                   f-\\"" 

May  1'.! 

8ii' 

1     ■■                                         °k 

1 

v 

Diagrams    from     Field    Cards,     Reduced    One-half. 


speeds,  the  schedule  of  the  so-called  60-min. 
trains  being  50  min.  from  Camden  to  At- 
lantic City,  a  distance  of  55.5  miles.  The 
freight  business  is  not  heavy.  The  aline- 
ment  throughout  is  very  good,  and  the 
grades,  with  one  exception,  between  Clemen- 
ton  and  Albion,  very  light. 

At  Albion,  both  tracks  are  laid  with  90-lb. 
rails  of  the  section  recommended  by  the 
American  Society  of  Civil  Engineers,  and 
have  stone  ballast.  The  point  was  selected 
as  being  at  the  bottom  of  the  heaviest  single 
grade. 

On  account  of  the  high-speed  traffic,  the 
physical  condition  of  the  road  is  very  good. 

New  York  Branch.— This  branch  is  a 
double  and  in  some  cases  a  three-track  line 
extending  from  Wayne  Junction,  Philadel- 
phia, to  Bound  Brook,  N.   J.,  a  distance  of 


line,  the  maximum  being  1.13  per  cent.  The 
traffic  is  not  as  heavy  nor  the  speed  as  fast 
as  on  either  of  the  lines  already  mentioned. 
As  a  general  thing,  also,  the  weight  of  the 
rail  is  80  lbs.  Rail  creeping  was  reported 
to  have  been  noticed  near  a  number  of  the 
points  selected. 

Quakertown  is  on  a  level  stretch  of  track 
slightly  beyond  the  foot  of  a  0.38  per  cent, 
grade.  The  south-bound  rail  is  90-lbs.  and 
the  northbound  80-lbs.  The  ballast  is  of  fur- 
nace slag. 

Probably  the  best  general  discussion  of 
the  subject  of  creeping  rails  is  that  given 
by  W.  M.  Camp,  M.  Am.  Soc.  C.  E.,  in  his 
"Notes  on  Track,"  and  the  writer  has  taken 
the  liberty  of  extracting  from  it  a  few  notes 
on  the  general  principles.  These  are  given 
with  the  object  of  presenting  concisely  the 


Three  important  facts  should  be  noted: 

1. — The  creeping  is  most  rapid  during  hot 
weather; 

2. — It  is  greater  on  double  than  on  single- 
track;  and 

3. — It  moves  with  the  trains. 

Rails  usually  creep  most  on  embankments, 
especially  on  those  newly  made,  and  little 
or  least  on  solid,  hard  ground,  not  raised 
above  the  surrounding  level.  Track  laid  on 
swampy  or  boggy  land  creeps  worst  of  all. 

The  manner  in  which  rails  will  creep,  and 
the  amount,  depends  on: 

1. — The  character  of  the  ground  or  founda- 
tion for  the  track; 

2. — The  direction  in  which  the  train  loads 
are  heavier; 

3. — The  proportion  of  the  weight  distrib- 
uted on  the  two  rails; 
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4. — The  speed  of  the  trains;   and 

5. — The  manner  in  which  the  ties  are 
spiked. 

A  very  brief  summary  of  what  seems  to 
be  shown  by  the  observations  is  as  follows: 

1. — At  32  different  points  to  determine 
which  rail  moved  the  most,  the  right  or  the 
left,  the  following  was  found; 


these  points  is  high.  There  are  a  number 
of  facts  shown  in  the  tables  and  diagrams 
which  are  very  hard  to  explain,  but  it  is 
hoped  that  they  may  throw  some  light  on 
points  where  other  records  are  wanting.  It 
is  to  be  regretted  that  more  observations 
were  not  made  on  curves,  in  order  to  ascer- 
tain the  effect  of  the  unequal  distribution  on 


a  hole  up  to  20  in.  in  diameter  and  20  in. 
deep.  The  spindles  have  a  vertical  adjust- 
ment of  24  in...  and  the  maximum  distance 
between  the  spindles  is  13  ft.  4  in.  The  spin- 
dles are  counter-weighted  and  are  driven  by 
tangent  gearing.  They  are  supplied  with 
power  feed,  hand  feed  and  quick  hand  return. 
The  heads  are  moved  along  the  cross  rail 


Albiox  : 
Between  station 
and  14  M.  P. 

At  tel.  pile  -iSS. 


Bethayres  : 
West  end,  bridge 
over  Paul  Brook. 


QUAKERTOWX  ; 

30  ft.  north  of 
Hall  signal.  S2.". 
ft.  north  of  yard 
switches. 


Alinement.       Bearing. 


Tangent.     X.  37"  io'  W. 


Tangent.     X.  79'  30'  E. 


Tangent. 


S.  B. 
N.  B. 


E.  B. 
W.B. 


S.  B. 
X.  B. 


on-ib. 
50-lb. 


90-lb. 
00-lb. 


90-lb. 
SO-lb. 


Stone. 
.Stone. 


Stone. 
Stone. 


.\11  joints  spiked     Embanlcment. 
on  ties.  12  ft.  high. 


Spilies  not  iu 

joints   of   E.    B. 

traclc  : 

W.  B.  track 
spiked  at  joints. 


West    rail    of 

S.  B.    track 
not  spiked  on 
account  of  creep- 
ing.   All  other 
joints   spiked    to 

ties. 
Standard    joints. 


Embankment, 
15  ft.  high. 


Xoicut  or  fill. 


21    I'lissenger, 

4   Frcishr. 

S.  B. 

28   Passenger, 

'j  Freight. 

Kailv. 


E,  B., 
41    Passenger, 
10   Freight, 

W.  B.. 
40   Passenger, 
20   Freight. 

Daily. 


X,  B.. 

12  Passenger, 
11   Freight. 

S.  B.. 
]  2  Passenger, 
11   Freight. 

Daily. 


Suljgrade — gravel   and   sand. 
.\linement  and   surface  good. 


W.  B.  track,  ties  respaced  and 
spiked  between  March  17  and 
April  2  at  Bethayres. 

E.   B.  track  do.  do.  April  16. 

Subgrade — earth  fill  on  marsh. 

.\linement  and  surface  good. 

Decided  evidence  of  creeping  on 
E.  B.  track.  Will  be  spiked  as 
soon  as  ties  can  be  replaced. 

Xewtown  crossing  moved  1%-in., 
all  rails  spiked  and  ballast  in. 

Alinement  and  surface  fair.     . 

Shortage  of  ballast  between  ties. 

Subgrade — earth. 

Foreman  reports  west  rail  of  S. 
B.  track  creeps  to  south.  Last 
summer  it  moved  12-in.  ties  at 
joints  showing  creeping. 


At  21  points  there  was  no  practical  dif- 
ference. 

At  eight  points  the  right  rail  moved  most. 

At  three  points  the  left  rail  moved  most. 
The  right  crank  leads  on  all  engines. 

2. — In  seven  cases  out  of  12  the  greatest 
creeping  is  shown  on  descending  gradients; 
on  the  remaining  five  there  is  practically 
no  difference. 

3. — Decidedly  more  creeping  is  shown 
where  the  roadbed  is  carried  on  embank- 
ment over  swampy  ground,  than  in  other 
places. 

4. — More  creeping  is  generally  shown  on 
imperfectly  maintained  track,  than  where  it 
is  kept  in  first  class  condition. 

5. — As  far  as  the  observations  went,  it  was 
shown  that  there  was  less  movement  than 
was  expected  from  the  reports  of  the  repair- 
men, although,  in  some  cases,  the  points 
were  not  at  the  exact  locations  of  the  worst 
reported  creeping. 

One  of  the  most  interesting  points  of  the 
series  is  that  at  Bethayres,  on  the  New  York 
Branch.  At  the  time  the  points  were  located 
new  rails  had  just  been  laid,  in  cold  weather, 
and  it  had  been  impossible  to  space  the  ties 
so  as  to  spike  all  the  joints  to  them.  The 
result  was  a  considerable  amount  of  motion. 
Between  March  17th  and  April  2d,  the  west- 
bound track  was  fixed,  the  ties  respaced  and 
all  the  spikes  driven  in  the  joints.  In  spite 
of  this,  the  movement  continued,  and  was 
probably  due  to  the  disturbance  of  the  road- 
bed. The  Philadelphia,  Newtown  and  New 
York  Railroad  crosses  this  branch  a  short 
distance  east  of  this  point  with  a  grade  cross- 
ing, and  when  the  eastbound  track  was  fixed 
up,  about  May  2d,  the  rails  were  disturbed 
between  the  point  of  observation  and  the 
crossing,  but  the  motion  continued  after- 
ward. The  excessive  motion  is  probably  due 
to  the  fact  that  at  this  point  the  track  Is 
not  as  rigid,  longitudinally,  as  at  other 
points,  on  account  of  the  crossing  frogs  at 
the  Newtown  crossing  and,  also,  chiefly  on 
account  of  the  swampy  ground  under  the  em- 
bankment. 

The  next  most  serious  movement  seems  to 
be  at  Plcasantville,  on  the  Atlantic  City  Rail- 
road, over  the  salt  marsh,  where  the  move- 
ment has  bt'f-n  continuous  and  regular  on  a 
nearly  level  iinf:.  These  two  points  seem  to 
bear  out  the  principle  that  creeping  is  most 
to  be  feared  ".iKjn  the  character  of  the  foun- 
dation permits  hn  amplification  of  the  wave 
motion.    The  sp-eC  of  all  trains  at  both  of 


the  two  rails  caused  by  heavy,  slow-moving 
freight  trains  passing  around  a  curve  having 
the  proper  superelevation  for  the  higher 
speed  of  passenger  trains. 


Railroad  Shop  Tools. 


{Continued.) 


BORING    MACHINES. 

The  locomotive  rod  boring  machine.  Fig. 
1,  is  made  by  the  Niles-Bement-Pond  Com- 
pany, Nev/  York.  This  type  of  tool  is  espe- 
cially designed  for  rod  boring,  but  is  adapted 
to  a  variety  of  other  work.  In  many  cases 
one  man  can  bore  two  separate  pieces  of 
work  with  this  tool.    This  machine  will  bore 


with  a  ratchet  lever  and  rack  and  pinion. 
The  heads  are  held  in  position  by  clamp 
bolts.  The  work  table  is  32  in.  wide  by  16 
ft.  long,  and  is  supplied  with  bolt  slots  for 
hoklin.g  work. 

The  illustration,  Fig.  2,  shows  a  double 
drilling  or  boring  machine  designed  for 
drilling  connecting  rods,  bridge  chords,  etc. 
The  machine  consists  of  two  drill  presses 
which  are  adjustable  along  a  heavy  work 
table.  The  presses  are  secured  to  the  table 
by  bolts.  They  have  a  spindle  3%  in.  in 
diameter  and  a  vertical  adjustment  of  12  in. 
The  distance  from  the  center  of  the  spindle 
to  the  face  of  the  column  is  12  in.  The  spin- 
dles are  counterbalanced  and  are  fitted  with 
power  feed  and  quick  hand  movement.  The 
pre.'^ses   are   driven    by   independent   motors. 


Fig.  4 — The  Baker  Bros.   Double  Spindle  Boring   Machine. 
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Fig.   1 — The   Niles-Bement-Pond   Locomotive   Rod    Boring    Machine. 


in.  in  diameter  and  6J.j  in.  face.  It  is  triple 
bacli  geared,  the  greatest  ratio  of  gearing 
being  51  to  1.  In  addition  to  the  three 
changes  obtained  by  the  back  gears,  the  mo- 
tor, which  is  a  Westinghouse  type  "S,"  13 
h.p.,  110-220  v.,  has  a  speed  variation  of  4 
to  1.  The  controller.s,  which  are  not  shown 
in  the  photograph,  are  placed  at  the  ends  of 
the  long  table.  These  have  1-5  steps  for  the 
forward  speed,  and  six  steps  for  the  reverse 
speed,  making  with  the  back  gears,  4.5  speed 
changes  forward  and  18  speed  changes  re- 
verse, giving  a  speed  variation  from  3  r.p.m. 
to  90  r.p.m. 

Both  spindles  are  adjustable  along  the 
base;  one  by  hand  and  the  other  by  power. 
The  maximum  distance  from  center  to  cen- 
ter of  spindles  is  9  ft.  6  in.,  and  the  minimum 
distance  between  centers  is  3  ft.  4  in.  The 
distance  from  the  frame  to  the  center  of  the 
spindles  is  17 Vi  in.  The  maximum  distance 
from  the  spindle  to  the  table  is  25^^  in.,  and 
the  minimum  distance  is  11^4  in.  The  spin- 
dle feed  is  14  in.  and  the  distance  from  the 
floor  to  the  top  of  the  table  is  28  in.  The 
machine  requires  a  floor  space  of  13  ft.  x  11 


or  they  may  be  driven  by  a  countershaft. 
This  machine  is  made  by  William  Sellers  & 
Co.,  Philadelphia,  Pa. 

The  duplex  locomotive  rod  boring  machine, 
Fig.  3,  is  made  by  the  Newton  Machine  Too! 
Works,  Philadelphia,  Pa.  The  machine  is  of 
recent  design  and  is  especially  adapted  for 
the  use  of  modern  tool  steels.  The  spindles 
are  4  in.  in  diameter  and  are  driven  inde- 
pendently. They  are  counterweighted  and 
have  an  automatic  feed  of  16  in.  obtained  by 
a  positive  gear  which  has  four  speed  changes. 
The  feed  motion  is  taken  directly  from  the 
spindle  sleeve.  The  heads  are  adjustable  on 
the  rail,  having  a  minimum  distance  between 
centers  of  4  ft.  and  a  maximum  distance 
between  centers  of  11  ft.  9  in.  The  maxi- 
mum distance  between  the  work  table  and 
the  end  of  the  spindles  is  26  in. 

The  illustration,  Fig.  4,  shows  a  double 
spindle  boring  machine  designed  for  borins 
locomotive  connecting  rods,  and  other  heavy 
facing  and  counterboring  operations.  This 
machine  is  a  combraation  of  two  boring  ma- 
chines which  are  mounted  on  one  base.  The 
bedplate  has  a  working  table  11  ft.  2  in.  x 
2  ft.  inside  the  oil  grooves.  The  inside  of  the 
table  is  hollow  and  forms  an  oil  tank  from 
which  lubricant  is  supplied  to  the  cutting- 
tool.  Each  spindle  is  provided  with  a  sep- 
arate pump. 

The  machine  has  a  spindle  feed  of  24  in.. 
and  is  belt  driven.     The  driving  pulley  is  20 


Fig.    2 — The  Sellers   Locomotive    Rod   Boring    Machine. 


ft.  6  in.,  and  the  weight  is  32,000  lbs. 
Bros.,  Toledo,  Ohio,  are  the  makers. 
{To  he  continued.) 


Baker 


How   to    Handle    Freight   Safely. 


(Concluded  from  page  298.) 
In  taking  orders  and  receipts  for  freight, 
a  stamped  or  printed  signature  is  no  good. 
There  isn't  a  bank  that  will  honor  a  check 
with  a  stamped  signature.  We  wouldn't  take 
a  check  with  the  signature  stamped  or 
printed  on  it,  but  every  day  you  take  these 
orders  with  stamped  and  printed  signatures. 
We  are  in  the  same  position  as  the  bank. 
Now  if  a  man  gives  an  order  or  a  receipt 
we  ai-e  entitled  to  have  his  name  on  it  or 
that  of  someone  authorized  in  writing. 
Don't  take  any  more  of  them.  We  don't 
want  them.  They  aren't  worth  the  paper 
they  are  written  on. 

Whenever  any   summons,   notice  or   legal 
document  of  any  kind  is  served  you  are  to 


-Pig.    3 — The    Newton    Double   Spindle    Locomotive   Rod    Boring    Machine. 


•Exliacts  from  an  addrcs.s  by  It.  C.  Klchards, 
(Jeneral  ("laira  Ajient  of  tlie  Chiiago  &  Nonh-West- 
t'ln.   I'pciMitly   delivered  at  meeiings  of   tbe  agents 

ut  the  cdrnpany. 
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notify  the  General  Counsel  and  not  the  Gen- 
eral Claim  Agent,  by  wire  and  send  these 
papers  to  him  by  first  train.  Now  don't  keep 
on  sending  them  lo  me.  There  is  never  a 
day  goes  by  but  what  I  get  a  garnishee 
summons,  replevin  writ  or  something  of  that 
kind  from  some  one. 

While  on  this  subject  I  want  to  call  your 
attention  to  operating  department  rule  No. 
S92,  which  prohibits  any  employee  acting 
for  the  company  procuring  a  warrant  for 
the  arrest  of  anyone  without  first  consult- 
ing the  law  or  claim  department.  This  is 
to  prevent  arrests  being  made  on  insufficient 
evidence  and  thus  avoid  suits  for  false  ar- 
rest or  malicious  prosecution. 

We  have  an  jmmense  amount  of  trouble 
and  loss  with  order  and  notify  shipments. 
We  have  frequent  claims  on  shipments  billed 
to  OBDEB  or  NOTIFY  that  were  delivered  with- 
out the  bill  of  lading.  Just  how  much  we 
lose  every  year  on  account  of  agents  fail- 
ing to  comply  with  that  rule  I  don't  know, 
but  we  get  a  great  many  claims.  They  arc 
invariably  for  large  amounts.  They  run 
from  |100  up  to  $2,000.  The  reason  the  ship- 
per has  that  freight  billed  to  order  or  notify 
is  because  he  don't  trust  the  man  he  sells 
the  goods  to.  The  bill  of  lading  must  be 
endorsed.  When  you  get  the  shipment  the 
consignee  comes  and  says  to  you:  Now,  just 
think  of  the  amount  of  business  I  do  with 
you  each  year,  look  at  this  bank  account. 
I  am  perfectly  good  for  the  amount  of  the 
shipment  and  I  will  pay  the  draft  when  it 
comes — you  have  all  been  through  it,  every 
one  of  you  that  has  run  a  station  has  had 
this  experience.  Well,  when  we  deliver  that 
shipment  without  a  bill  of  lading  we  know 
what  happens.  We  are  chasing  the  other 
fellow.  About  nine  times  out  of  ten  we  don't 
get  the  money,  just  as  long  as  we  have  the 
goods  in  our  po.ssession  they  will  be  chasing 
us,  but  the  minute  we  deliver  the  goods  with 
out  the  bill  of  lading  we  will  be  chasing 
them  and  the  chances  are  we  won't  get  our 
money.  There  is  no  reason  why,  if  the 
shipper  don't  trust  the  consignee,  we  should. 
He  knows  more  about  him  than  we  do.  It 
don't  make  any  difference  if  it  is  the  biggest 
man  financially  in  your  town,  don't  deliver 
it  to  him.  If  he  makes  a  kick  about  it  refer 
him  to  me.  Tell  him  you  had  a  talk  with 
the  General  Claim  Agent,  put  the  responsi- 
bility on  me,  but  under  no  circumstances, 
no  matter  who  the  man  is,  do  not  deliver  the 
shipment  to  him  tcithottt  the  bill  of  lading 
properly  endorsed. 

We    must    not    receive    shipments    to    the 
order  or  notify  consigned  to  places  where  we 
have  no  agent.     When  it  gets  there  nobody 
is  there  to  take  up  the  bill  of  lading.     The 
rule   savs   not  to   do   it.     The   conductor    is 
not  as  familiar  with    these  instructions   as 
you  ought  to  be,_  and  he  unloads  the  stuff 
there.     He  don't  know  what  to  order  or  no- 
tify means  because  he  hasn't  been  told  about 
it.     If  you  do  by  mistake  get  it,  always  bill 
it  to  the  station  beyond.     And  if  any  con- 
ductor gets  a   shipment  like   that   he  must 
not  deliver  it,  and  it  don't  make  any  differ- 
ence  if  the   consigne^e   is   there   but  take   It 
to    the    next    station.     Shipments    of    large 
value  for  prepaid  stations  should  not  be  un- 
loaded unless  thf'  consignee  is  there  himself. 
Perishable  freight  that  is  refused   by  the 
consignt^e  must  be  sold;   don't  sell  it  to  the 
consignee.     It  you  sell   it  to  the   consignee 
and   don't  get  the   invoice  price   for  it  the 
shipper  will  gay  that  it  was  a  put  up  job. 
.Sometimes   trees   and   nursery   stock    which 
hould   be    prepaid,     conie    from    connecting 
nes  and  there  is  not  enough  money  to  pro- 
ay  through.     Don't  hold   those   goods,  but 
end  them   along.     Now   then,   why   is   this 
f-essary?     The  stuff  is   sold   by  an   agent 
:  .1  if  it  don't  get  there  by  the  time  the 


agent  does  and  the  farmers  come  in  to  re- 
ceive it — nine  times  out  of  ten  they  don't 
want  the  stuff.  They  only  ordered  it  be- 
cause the  agent  talked  them  into  it  and 
are  just  looking  for  a  chance  to  lefuse  it — 
but  if  it  don't  lome  the  day  the  agent  agreed 
to  have  it  there  they  won't  take  it.  Then 
what  happens?  I  will  leave  that  for  you  to 
guess.  Every  time  we  get  a  claim  because 
it  was  delayed.  It  is  better  to  take  chances 
on  getting  $4  or  $5  charges  than  to  have 
a  claim  of  $90  or  $100  just  because  we  didn't 
send  it  along.  If  there  are  any  charges  lost 
on  it  I  will  back  you  up. 

When  you  load  a  car  take  the  old  seals  off 
and  don't  leave  them  there  until  they  grow 
whiskers.  Put  on  your  station  seals  and 
when  you  load  these  cars  fasten  the  end 
doors  inside  with  a  cleat.  That  is  where 
our  robberies  occur.  That  is  the  reason 
we  want  them  cleated  before  sending  the 
car  forward.  And  when  you  take  a  seal  rec- 
ord take  the  lock  and  seals  on  all  the  cars. 
That  don't  mean  only  every  third  or  fourth 
car,  but  every  car  that  comes.  Some  roads 
seal  all  cars;  lime,  horses,  lumber,  ties, 
posts,  and  if  such  a  car  passes  over  our  line 
and  there  is  a  loss  from  it  and  we  haven't 
got  the  seal  record  then  we  have  got  to  pay 
the  claim.  If,  however,  we  have  the  seal 
record  and  a  claim  has  to  be  paid  it  is  di- 
vided between  the  two  roads.  We  are  get- 
ting claims  all  the  time  from  our  friends 
that  seal  all  cars  and  we  haven't  got  the  seal 
record.  The  agent  says:  "I  didn't  take  the 
seal  record  because  there  was  lumber  in  the 
car."  And  the  vents  on  refrigerator  cars  and 
the  doors  on  ice  boxes;  we  want  a  record  of 
those  doors  and  vents  whether  they  are  open 
or  shut  just  the  same  as  the  seal  record. 

I  recall  a  case  that  illustrates  carelessness 
in  checking  at  transfer  points.  The  claim 
was' for  $1,875,  the  value  of  a  box  of  rugs 
and  bric-a-brac,  the  wedding  presents  of  an 
army  officer  shipped  from  San  Francisco  to 
Washington.  It  got  to  Wood  street,  was 
transferred  there  into  a  car  for  the  Penn- 
sylva^nia,  and  they  checked  it  short  and  so 
receipted  for  it.  When  the  box  did  not  show 
up  at  destination,  the  owner  and  all  his 
friends  between  San  Francisco  and  Washing- 
ton got  after  me.  We  searched  every  trans- 
fer house  in  Chicago,  had  the  stations  at 
Washington  examined,  but  no  box.  Finally 
it  occurred  to  us  that  as  there  were  other 
household  goods  for  Newark,  N.  J.,  in  the 
car  in  which  we  claimed  to  have  loaded  this 
box,  that  it  might  have  been  forwarded  with 
that  shipment  so  we  sent  a  man  down  there. 
That  consignment  had  been  sent  to  a  ware- 
house, and  there  was  our  box  with  it.  We 
sent  it  to  Washington  by  express  as  should 
have  been  done  originally  and  the  owner 
actually  wrote  me  a  letter  thanking  me  for 
my  trouble.  That  letter  I  am  going  to  get 
framed  when  my  salary  is  raised  700  per 
cent.  Now  if  the  box  had  belonged  to  the 
man  who  checked  it  short  he  would  have 
chocked  over  everything  that  came  out  of 
the  same  car  to  find  it.  Had  he  done  so  it 
would  have^been  found.  If  the  man  who 
loaded  the  Newark  shipment,  the  man  who 
unloaded  it  at  Newark,  or  the  man  who  de- 
livered it  to  the  warehouse  had  checked  it 
carefully,  the  Washington  box  would  have 
been  found.  Surely  there  must  be  gross  care- 
lessness and  lack  of  system  or  supervision, 
or  mistakes  of  this  kind  would  not  be  made 
by  four  different  men  handling  the  same  con- 
signment. The  Pennsylvania  is  not  the  only 
line  on  which  such  mistakes  occur. 

When  it  comes  to  the  matter  of  handling 
horses  in  carload  lots,  it  makes  me  tired. 
We  had  claims  for  $11,900  in  the  last  twelve 
months  on  horses.  Just  because  we  didn't 
handle  them  right.  If  a  shipment  of  horses 
is   going  to   some  place  and   we  have   poor 


connections,  notify  the  Train  Despatcher  to 
get  the  car  into  some  train  that  will  get  it 
to  destination.  And  when  you  do  the  switch- 
ing, don't  use  a  car  of  horses  for  a  bump- 
ing post.  Don't  make  a  fiying  switch  with 
a  car  of  horses.  Don't  use  it  next  to  the 
engine  because  it  has  a  good  air-brake,  but 
handle  horses  the  same  as  you  would  babies. 
Handle  them  the  same  as  if  they  belonged 
to  you.  This  matter  of  claims  on  horses 
is  getting  to  be  a  nightmare  with  me. 

Bear  in  mind  the  important  part  of  a 
claim  is  not  the  man's  name  or  way-bill  ref- 
erence, or  car  number.  It  is  the  amount  of 
it.  That  is  what  makes  up  this  $330,000  a 
year.  If  you  are  unable  to  furnish  the  in- 
formation asked  for  on  form  No.  135,  ex- 
plain why.  In  the  presentation  of  claims 
on  all  local  shipments,  if  you  will  give  me 
the  information  called  for  on  that  blank  and 
furnish  the  necessary  papers,  the  chances 
are  that  we  can  tell  you  the  next  day 
whether  it  will  be  declined  or  paid.  I  think 
last  month  we  had  about  5,300  freight  claims 
and  over  one-half  of  them  were  claims  on 
local  shipments.  Now,  out  of  the  2,500  local 
claims  there  were  some  1,400  that  came  in 
the  shape  so  they  should  be  paid  or  declined 
that  day.  If  you  will  present  your  claims 
as  you  should  we  will  pay  them  promptly  or 
we  will  decline  them  promptly.  We  cannot  do 
that  on  freight  that  is  lost  or  damaged  on 
other  roads,  because  we  don't  know  whether 
they  will  pay.  It  is  a  good  thing  to  have 
a  reputation  of  paying  claims  promptly.  The 
women  all  say  they  trade  with  Marshall 
Field  because  he  adjusts  their  complaints 
promptly.  '  And  we  want  the  same  reputa- 
tion in  dealing  with  our  customers.  If  you 
have  claims  that  don't  receive  prompt  atten- 
tion, write  me  personally,  and  I  will  find  out 
what  the  trouble  Is.  We  will  either  have 
the  claim  paid  or  give  some  reason  why.  We 
want  to  prevent  the  claimant  from  going  to 
the  other  road.  We  want  to  keep  all  of  the 
business.  That  is  what  we  have  got  our  sign 
out  for.  If  there  is  anyone  connected  with 
my  department  that  does  not  attend  to  busi- 
ness; that  is  discourteous  and  don't  answer 
your  communications,  write  me  a  personal 
letter  and  I  will  apply  the  remedy. 

Frequently  a  shipper  presents  a  claim  on 
account  of  delay  in  shipments  getting  to  des- 
tination. .  .  .  We  don't  want  to  make 
agreements  for  time  in  transporting  prop- 
erty. If  we  do  make  an  agreement  and  there 
is  a  claim,  for  God's  sake  tell  me,  give  me 
the  information  and  don't  have  any  fairy 
tales.  Just  give  the  facts.  If  we  are  to 
blame  in  the  matter  we  want  to  know  it. 
The  same  way  when  you  get  a  claim  that 
is  perhaps  a  little  doubtful;  we  don't  want 
to  antagonize  a  man  for  a  couple  of  dollars. 
.  .  .  If  a  man  comes  to  you  with  an  un- 
meritorious  claim  talk  him  out  of  it,  but  if 
you  can't  talk  him  out  of  it  send  it  to  me 
immediately.     .     .     . 

Now  I  have  shown  you  how  many  of  the 
losses  occur;  I  shall  tell  you  how  I  think 
many  of  them  could  be  avoided.  "An  ounce 
of  prevention  is  worth  a  pound  of  cure." 

Handle  the  company's  business  the  same 
as  your  own. 

In  case  of  doubt  always  (not  sometimes) 
take  the  safe  course. 

Speed  must  give  way  to  safety.  Expedi- 
tion in  the  handljng  of  traffic  must  give  way 
to  accuracy. 

Read  and  reread  the  book  of  rules  so  that 
you  will' know  what  they  are,  the  same  as 
you  did  the  first  letter  you  got  from  your 
superior  officer  commending  some  good  act 
you  had  done,  or  that  first  letter  you  re- 
ceived from  your  first  sweetheart.  .  .  . 
And  when  you  are  up  against  some  proposi- 
tion that  you  do  not  understand,  and  you 
cannot  find   the  desired   instructions  or  ad- 
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vice  in  the  book  of  rules,  ask  your  neighbor 
agent.  If  he  does  not  know  ask  the  Super- 
intendent or  other  proper  officer. 

When  a  passenger  or  employee  is  injm-ed 
have  them  properly  cared  for;  call  a  sur- 
geon to  attend  them.  If  we  have  a  doctor 
at  the  place  he  should  be  called  at  once. 
If  not.  call  the  nearest  one,  and  if  the  com 
pany's  surgeon  is  too  far  away  and  attention 
is  necessary  before  he  can  arrive,  call  a  local 
doctor  and  the  company  will  pay  for  it.  Next 
comes  the  traveler  on  the  highway.  He 
should  be  cared  for  in  the  same  way  until 
you  are  notified  to  the  contrary. 

If  any  tramps  are  injured  or  killed  in 
stealing  rides  on  trains  or  walking  on  the 
track,  turn  them  over  to  the  town  authori- 
ties. .  .  .  But  if  the  authorities  won't 
take  care  of  them  don't  let  them  lie  in  the 
street.  Take  care  of  them  until  we  can  make 
arrangements. 

When  an  accident  occurs  report  it  on 
Form  148,  and  report  all  accidents,  not  just 
those  you  think  the  company  is  to  blame 
for,  report  everything.  Rule  914  says  that 
an  employee,  whether  on  duty  or  not.  who 
witnesses  an  accident,  must  report  it.  Please 
comply  with  the  rule.  If  you  do  that  then 
you  have  done  all  the  company  requires. 
Get  the  names  of  all  the  witnesses,  especially 
of  outsiders.  When  people  get  killed  away 
from  a  station  the  trainmen  sometimes  ai-e 
at  a  loss  to  know  what  to  do  with  the  body. 
They  have  an  idea  that  they  mustn't  touch 
or  move  the  body  until  the  coroner  or  some 
other  official  is  called  to  see  it.  That  is 
not  right.  We  should  pick  the  body  up  as 
kindly  and  as  carefully  as  we  can  and  take 
it  to  the  next  station  and  notify  the  author- 
ities. We  don't  want  to  leave  it  on  the 
ground.  Put  the  body  on  the  train  and  bring 
it  in.  Think  how  you  would  feel  if  it  was 
your  brother,  sister.,  father  or  mother  that 
was  killed.  Transport  the  body  to  a  station 
in  the  county  where  the  accident  occurred. 
Never  take  it  out  of  the  county  if  you  can 
help  it.    If  there  is  no  station  in  that  county, 


penses;  if  you  do  he  will  simply  give  the 
same  service  he  would  have  done  without 
the  order  but  when  he  makes  up  the  bill 
there  will  be  nothing  spared  in  the  way  of 
expense. 


Buffet    Parlor   Car   for    Interurban    Service. 

A  buffet  parlor  car  for  electric  interurban 
service  is  an  innovation  that  has  been  in- 
troduced  by   the   Aurora,    Elgin   &    Chicago. 


A  buffet  luncheon  is  served,  the  cooking 
being  done  on  an  electric  stove. 

The  interior  appearance  of  the  car  is  most 
attractive.  It  is  finished  in  Flemish  oak 
stained  an  apple  green,  with  neat  inlaid  bor- 
ders of  maple  and  holly.  The  ceiling  is  can- 
ary yellow  trimmed  with  gold.  The  electric 
lights  have  frosted  globes.  The  carpet  is 
green,  harmonizing  with  the  woodwork. 

The  idea  originated  with  Mr.  L.  J.  Wolf, 
President  of  the  company.     The  car,  which 


Exterior  of   Buffet    Parlor  Car — Aurora,   Elgin   &  Chicago. 


At  first  it  will  be  used  only  in  special  ser- 
vice, being  available  for  special  parties  who 
may  wish  to  charter  it.  It  will  probably  be 
in  demand  by  golfers  traveling  between  Chi- 
and  Wheaton,  21  miles  out.  where  the  Chi- 
cago Golf  Club  is  situated,  and  for  theatre 
parties.  It  is  the  intention  to  put  it  in  regu- 
lar service  later  on,  and  should  results  jus- 
tify it,  other  cars  will  be  added. 

In  external  appearance  the  car  is  similar 
to  the  standard  cars  of  the  company,  except 
for  the  oval  window  seen  in  the  exterior 
view.  The  kitchen,  which  is  6  ft.  wide,  is 
located  at  this  point  and  separates  the  in- 


weighs  84,000  lbs.,  was  built  by  the  Niles 
Car  &  Manufacturing  Company,  Niles,  Ohio, 
and  cost  about  $12,000. 


Specifications  for  Structural    Steel. 


Interior  of  Buffet  Parlor  Car — Aurora,  Elgin  &  Chicago. 

take  it  to  the   nearest  station  in   the  next  terior   into   two   compartments,   the   smaller 

county.  of  which  is  a  smoking  room.    There  is  room 

If  an  employee  or  passenger  is  killed  the  in   the   parlor   compartment   for   six   tables, 

company  will  pay  the  reasonable  funeral  ex-  three    on    each   side,    set    staggered.      Three 

penses,  for  just  such  a  funeral  as  the  family  persons  can  be  seated  at  a  table.    Also  there 

■would  have  if  they  were  to  pay  for  it.   Don't  is  space  for  two  tables  in  the  smoking  end, 

ever    tell    an    undertaker    to    spare    no    ex-  so  that  24  persons  can  bs  served  at  one  time. 


The  following  abstract  of  an  editorial  from 
Engineering,  July  22,  1904,  is  of  particular 
interest  at  this  time  in  view  of  the  efforts 
which  are  being  made  to  adopt  international 
standard  specifications  for  structural  and 
rail  steel.  Further  comment  will  be  found 
in  the  editorial  columns: 

Although  British  and  Continental  engi- 
neers have,  since  the  use  of  mild  steel  com- 
menced, chiefiy  employed  only  one  grade  of 
the  material,  such  has  not  been  the  case  iu 
America,  where,  until  quite  recently,  two 
grades — viz.,  soft  steel  and  medium  steel — 
were  almost  universally  specified  by  engi- 
neers, the  grade  selected  depending,  of 
course,  on  the  special  duty  which  the  steel 
had  to  perform.  If  we  look  through  the  speci- 
fications for  structural  steel  drawn  up  by 
any  of  the  leading  American  engineers,  or 
bridge-builders,  we  find  that  the  two  grades 
— soft  and  medium — are  always  mentioned, 
and  are  used  for  distinct  purposes,  in  a  way 
which  points  to  a  strong  faith  in  their  dif- 
ferent qualifications.  Take,  for  instance,  the 
American  Bridge  Company's  general  specifi- 
cations for  steel  highway  bridges.  In  this 
there  are  both  soft  and  mild  steel  specified, 
and,  in  addition,  a  quality  of  steel  of  an  extra 
ductile  quality,  to  be  used  for  rivets.  For 
soft  steel  the  ultimate  strength  ranges  from 
52,000  lbs.  to  (j2,odo  lbs.  per  square  inch,  with 
an  elongation  25  per  cent,  in  8  in.,  and  it 
is  required  that  a  test-piece  shall  stand  bend- 
ing 180  deg.  flat  on  itself,  without  fracture. 
For  medium  steel  the  ultimate  strength  Is 
fixed  at  from  60,000  lbs.  to  70,000  lbs.  per 
square  inch,  the  elongation  22  per  cent.,  and 
the  bending  test  180  deg.  to  a  diameter  equal' 
to  the  thickness  of  the  test-piece,  without 
fracture  on  the  outside  of  the  bent  portion. 
For  rivet  steel  an  ultimate  strength  of  48,000 
lbs.  to  58,000  lbs.  per  square  mch  is  speci- 
fied, with  an  elongation  26  per  cent,  in  S  in., 
and  a  bending  lest  of  180  deg.  flat  on  itself, 
without  fracture  on  the  outside  of  the  bent 
portion. 

Now   in   English   practico  there  is  usually 
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only  one  grade  of  steel  used  for  struttuial 
puiposes.  and  that  grade  corresponds  ver.v 
closely  with  the  "medium"  steel  used  in 
America:  it  is  specified  to  have  an  ultiniaie 
tensile  strength  of  from  27  to  32  tons  ppr 
square  inch,  with  an  elongation,  measured 
in  a  length  of  8  in.,  of  not  less  than  20  per 
cent. 

It  is  also  usual  to  specify  a  bending  test, 
such  that  a  specimen  piece  shall,  when 
heated  to  a  cherry  red  and  cooled  in  water 
haAing  a  temperature  of  82  deg.  Fahr.,  bear 
bending  double,  when  cold,  round  a  curve, 
the  diameter  of  which  is  not  more  than  one- 
and-a-half  times  the  thickness  of  the  piece, 
without  showing  any  signs  of  fracture.  Rivet 
steel  is,  as  in  America,  usually  specified  of 
a  softer  kind,  and  must  have  an  ultimate  ten- 


lbs,  per  square  inch,  if  properly  manufac- 
tured, being  looked  upon  as  a  highly  satis- 
factory material  for  structural  purposes. 
There  is  another  argument  also  in  favor  of 
one-grade  steel,  which  is,  that  by  its  adop- 
tion a  more  uniform  practice  all  over  the 
world  may  be  established,  and  engineers  who 
issue  eccentric  specifications  will  not  receive 
much  consideration  from  steel  manufac- 
turers. 

Granting  the  advisability  of  adopting  one 
grade  of  steel,  the  question  has  arisen  among 
American  engineers  as  to  what  is  the  proper 
grade  of  steel  to  use.  Much  discussion  ha.s 
taken  place  on  the  subject  in  the  States,  and 
most  of  the  leading  engineers  there  have  ex- 
pressed themselves  on  the  subject,  some  argu- 
ing in  favor  of  a  continuation  of  the  use  of 


and  may  be  used  with  advantage  for  all  struc- 
tural purposes;  for  it  can  stand  more  abuse 
than  the  best  double-rolled  wrought  iron,  and 
ca#  be  punched  and  sheared  with  no  greater 
injury  than  such  treatment  would  inflict  on 
the  latter  metal,  if  the  thickness  does  not  ex- 
ceed %  in.  We  feel  sure  that  American  engi- 
neers are  wise  in  having  come  to  so  import- 
ant a  decision. 


The    Growth    of   the    Missouri    Pacific. 


III. 


TTcioht,  total    n.S.-SOO   Ihs. 

Weight  on  drivers   61.700  Ihn. 

Diameter  of  drivers ~>'-in. 

Diameter  of  cylinders lO-ni. 

fitroke  of  cylinders 2-2-iii. 


Hcntiufj    surface,    flues 1,0S.">  sq.  ft. 

Heating  surface,   total   ],20(i  sq.  ft. 

(irate  area   20  .<<(!.  ft. 

Trai-tive   force    11.172   llis. 

Boiler    pressure     14.")    lbs. 


Fig.    1 — 8-Wheel    Passenger   Engine,   Standard  in    1895. 


sile  strength  of  from  26  to  30  tons  per  square 
inch.  It  must  also  be  capable,  when  cold,  of 
being  bent  double  on  itself  without  showing 
signs  of  fracture. 

Of  late  years  a  feeling  has  grown  up  among 
American    engineers    that    the    "soft    steel 


two  grades  of  steel,  while  others  (and  they 
the  majority)  advocate  strongly  the  adoption 
of  only  one  grade,  and  that  of  the  higher 
quality.  After  all,  however,  when  the  views 
of  these  men  are  examined  and  compared, 
there   seems  to   be  a  wonderful  unanimity. 


{Continued  from,  page  266.) 
The  improvements  made  on  existing  lines 
and  the  large  amount  of  new  construction 
which  were  briefly  described  in  the  previous 
article  have  taken  nearly  six  years  to  com- 
plete, and  by  the  end  of  this  year  the  entire 
scheme  will  have  been  worked  out,  and  with 
the  exception  of  ballasting  the  new  lines  in 
some  places,  all  of  the  lines  will  be  in 
shape  to  carry  heavy  traffic.  It  has  been  the 
aim  of  the  management  to  derive  the  bene- 
fits from  these  extensive  betterments  at  the 
earliest  opportunity,  and  each  part  of  the 
system  as  it  was  reconstructed  or  opened  for 
traffic  has  been  utilized  to  the  fullest  extent 
to  increase  economy  of  operation.  The  work 
being  so  scattered,  however,  results  have  not 
as  yet  begun  to  show  themselves  beyond  a 
steady  increase  in  the  average  train  load. 
As  the  new  lines  develop  business  and  oper- 
ating conditions  become  stable,  the  real 
value  of  the  improvements  will  be  felt. 

It  was  necessary,  in  order  to  realize  the 
full  benefits  of  the  grade  reduction  work, 
which  was  started  in  1898,  to  provide  mod- 
ern heavy  motive  power  for  both  freight  and 


usually    mentioned    in    their    specifications    The  prevailing  impression  left  in  the  mind     passenger  service,  and  beginning  with  1901 


might  very  well  be  omitted,  because  the  lim- 
its mentioned  for  the  two  classes  of  steel — 
both  "soft"  and  "medium" — always  over- 
lapped in  the  higher  limit  for  the  "soft"  steel 
and  the  lower  one  for  the  "medium,"  and  be- 
cause both  grades  of  steel  could  be  made 
from  the  same  ingot,  and  were  practically 
alike.  The  American  Bridge  Company  fix 
the  limit  for  soft  steel  at  from  52,000  lbs. 
per  square  inch  ultimate  tensile  strength  to 
62,000  lbs.,  and  for  "medium"  steel  from  60.- 
000  lbs.  to  70,000  lbs.  Mr.  Theodore  Cooper 
specified,  in  1901,  a  range  of  from  54,000  lbs. 
to  62,000  lbs.  for  "soft"  steel,  and  from  60,000 
lbs.  to  68,000  lbs.  for  "medium"  steel. 

At  a  meeting  of  the  American  Society  for 
Testing  Materials,  held  at  Atlantic  City  last 
year,  the  question  as  to  the  desirability  of 
specifying  a  single  grade  of  open-hearth 
structural  steel  for  bridges  of  ordinary  span 
was  discussed  by  some  of  the  leading  bridgi' 
designers  and  builders,  and  the  matter  very 
fully  gone  into,  with  the  result  that  the  gen- 
eral opinion  of  these  engineers  appears  to 
have  been  that  it  was  desirable  to  specify 
in  future  only  one  grade  of  steel  for  struc- 
tural purposes,  rivet  steel,  of  course,  not 
being  included  in  this 


that  it  is  a  case  of  Tweedledum  and 
Tweedledee,  and  that  the  most  suitable  steel 
to  adop^  is  one  having  an  ultimate  average 
tensile  strength  of  about  60,000  lbs.  per 
square  inch.  The  other  properties  of  the 
material,   such   as  the  yield  point,   and   the 


large  additions  were  made  to  the  motive 
power  on  the  system.  As  fast  as  the  im- 
provements were  completed  and  bridges  and 
track  brought  up  to  standard,  this  new 
equipment  was  assigned,  and  the  train  loads 
increased  correspondingly  with  the  reduced 
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Fig.   2 — Pacific   Type    Locomotive  for    Heavy    Passenger    Service. 


2.770  sq.  ft. 
2.!l.-)4  .iq.  ft. 
.2.j,(12M  lbs. 
.  .  .  .20(1  lbs. 
42.:!7   sq.  ft. 


percentage  of  elongation,  to  be  fixed  to  suit 
The  wisdom  of  thi.s    this  range  of  tensile  strength. 


decision  will  appeal  to  Knglish  engineers 
who  in  their  practice  have  always  been  sat- 
isfied with  one  grade  of  steel,  having  an 
ultimate  tensile  strength  ranging  from  27 
tons  to  32  tons  per  square  inch. 

Another  argument  in  iavor  of  the  adoption 
of  one  grade  of  steel  in  America  appears  to 
be  that  at  present  a  large  percentage  of  the 
structural  steel  is  made  by  the  basic  process, 
and  it  seems  probable  that  this  process  will 
be  the  one  of  the  future'  for  ordinary  struc- 
tural steel.  There  is  a  prejudice  against 
basic  steel  in  certain  quarters  in  this  coun- 
try, which  prejudice  we  do  not  consider  is 
supported  by  facts;  but  in  America  no  such 
feeling  exists;  basic  steel,  having  an  iilti- 
j.'iate  strength  of  from  58,000  lbs.  to  60,000 


The  preceding  figures  do  not  refer  to  rivet 
and  pin  steel,  the  former  having  to  be  soft 
and  ductile,  particularly  for  rivets  put  in 
during  erection,  and  ranging  between  50,000 
lbs.  and  58,000  lbs.  ultimate  tensile  strength 
per  square  iuch;  while  the  pin  steel  must  be 
quite  hard,  with  a  tensile  strength  between 
75,000  lbs.  and  85,000  lbs.  per  square  inch. 

The  decision  arrived  at  by  the  American 
Society  for  Testing  Materials  has  been  that 
a  one-grade  steel  having  an  ultimate  strength 
of  from  55,000  Ib.s.  to  65,000  lbs.  per  square 
inch,  is,  on  the  whole,  very  desirable;  and 
that  this  decision  will  no  doubt  bear  fruit, 
to  the  advantage  both  of  the  manufacturer 
and  the  consumer.  It  has  been  clearly  dem- 
onstrated  that   such    steel    is   quite    reliable. 


grades  and  increased  hauling  power  of  the 
engines  put  in  service.  The  accompanying 
drawings  show  the  standard  types  of  freight 
and  passenger  engines  in  use  prior  to  1899 
and  at  the  present  time.  Fig.  1  shows  the 
standard  8-wheel  passenger  engine  in  use 
prior  to  1895.  Somewhat  heavier  engines  of 
fhe  same  type  were  in  use  up  to  1899.  but 
these  have  since  been  replaced  on  all  im- 
portant trains  with  the  Pacific  type  engines 
shown  in  Fig.  2,  and  with  the  Atlantic  type 
engines  shown  in  Fig.  3.  Most  of  the  old 
light  engines  have  either  been  sold,  scrapped 
or  assigned  to  local  trains  on  branch  lines. 
Fig.  4  shows  the  standard  10-wheel  engine 
for. heavy  freight  service  which  was  in  use 
up  .to  1899,  and  in  comparison  with  it,  the 
12-wheel  engine  in  use  to-day  is  shown  in 
Fig.    5.      The    latter    has    nearly    double   the 
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Weight,    total    184.0(10  IbK. 

Weight  on  drivers 100.000  Ihs. 

Diameter    of    ciilinders 20-in. 

Stroke  of  ctiliiiders ■26-in. 


Diameter  of  drivers   79  i«. 

Orate  area 4.").8  sc/.  /f . 

Tractive   force    24,G70  lbs. 

Uoiler  pressure    1200   lbs. 


Fig.  3 — Atlantic  Type  Engine  for  Fast  Passenger  Service. 


of  the  Iron  Mountain  at  Baring  Cross,  Ark., 
just  across  the  river  from  Little  Rock,  were 
destroyed  by  fire  in  1901,  and  have  since 
been  entirely  rebuilt.  The  buildings  are  of 
brick  and  the  new  shops  are  modern  in  every 
respect.  All  of  the  heavy  repairs  to  engines 
on  the  Iron  Mountain  are  now  done  at  this 
point,  and  the  car  repair  shop  is  also  located 
there.  The  main  shops  of  the  Missouri 
Pacific  at  St.  Louis  are  old  and  not  capable 
of  handling  the  heavy  repairs  to  engines  on 
that  part  of  the  system.  Work  is  now  in 
progress  on  new  shops  at  Sedalia,  Mo.,  which 
will  cost  more  than  a  million  dollars.  When 
they  are  completed,  all  the  heavy  repairs 
now  done  at  St.  Louis,  Osawatomie,  Kan., 
and  at  the  present  shops  at  Sedalia  will  be 
done  in  the  new  shops,  and  the  shops  at  the 
two  first  mentioned  points  will  be  used  for 
light  and  running  repairs. 

The  mechanical  department  has  been  slow- 
ly carrying  out  a  scheme  of  standardization  in 
the  rolling  stock  of  all  of  the  lines  included 


tractive  power  of  the  former.  The  follow- 
ing table  shows  the  increase  in  motive  power 
during  the  last  five  years. 

Locomotives  Oioicd  by  the  Missouri  Pacl/ic  Si/stcm 
ill   1S99   and   1004. 

1S>04.  1S90. 


Year. 
0-6-0 
4-4-0 
4-4-2 
2-6-0 
4-6-0 
4-6-2 
2-8-0 
4-8-0 


96 

62 

i.->o 

192 

1.-. 

96 

97 

.314 

183 

21 

217 

85 

19 


Total     928  610 

It  will  be  noted  that  the  largest  increase 
is  in  the  consolidation  and  10-wheel  types, 
these  classes  of  engines  being  used  almost 
exclusively  for  heavy  and  fast  through 
freight  service  respectively. 

Equally  important  and  extensive  additions 
to  the  rolling  stock  of  the  system  have  been 
made  during  the  last  five  years  to  care  for 
the  large  increase  in  business  which  has 
come  about  through  the  development  of  the 
territory  traversed.  The  following  tables 
show  the  equipment  in  service  in  May,  1899, 
and  in  May,  1904: 


'■-Ax\<-4h'--^ s'o- — 4<-4/o^-i<--— a!^- — r+-.go-->(<— j-j---i<-'*^--i< — fo'—^z/\^.'f44..^ 

I         j, ^j'-^l >i  I 

i, ja'^'^ ^ 

^y(  if/hi.  total    126,800   lbs.     Heating  surface,  flues    1.7.")1    sr/.  ft. 

^y(■i(|llt    OH    drirrrs    100,450   lbs.     Heating  surface,  total 1.888  si/.  ft. 

Didiiirtcr  of  (hirers    55-t».      Orate    area    22..">   sq.  ft. 

Diaiiuttr   nf   ciilinders    20-m.     Tractive    force    23,740   lbs. 

Stnil.-(     of    ci/liiidcrs    24-i)K      Buihr    itressiirr     IGO   lbs. 

Fig.  4 — 10-Wheel   Freight  Engine,  Standard   in   1899. 


and  branches  through  the  Iron  Mountain 
Car  Trust.  The  total  amount  of  the  notes 
outstanding  on  Dec.  1,  1903,  was  $11,759,800, 
divided  about  equally  between  the  two  asso- 
ciations. Payments  on  these  notes  are  made 
out  of  income  and  are  not  charged  to  capital 
account. 


Capacity. 
15 
20 
2.5 
30 
40 
50 


Freight  Equipment. 

Flat . 

, — Gondola — . 

1904.      1899. 

1904.      1899 

1  T'.i         435 

491         547 

2'.t5          747 

3.389      3,722 

245 

111            11 

,778         519 

3.763      ].77f 

1.465 

500 

, Uox. V  r-Furniture— 1 

1904.        1899.  1904.     1899. 

1,047        1,914  

5, .540        6,272  

311  159  

1S.240        6,094  1,019       484 


9,719     6,059 


25.138     14,439 


1,019       484 


Passenger  Equipment. 

1904. 

Baggage    105 

Coach  and  baggage 28 

Baggage  and  mail   58 

Mail    37 

Coach  and  mail    16 

Coach  baggage  and  mail.  .  .  2:! 

Coach   269 

Chair    67 

Dining 15 

Cafe    2 

Sleeping    58 

Special   23 


In  order  to  care  for  this  new  and  con- 
stantly increasing  equipment,  the  very  in- 
adequate shop  and  engine  terminal  facilities 
have  been  greatly  enlarged  at  several  of  the 
most  important  points.  New  brick  engine 
houses  and  repair  shops  have  been  built  at 
Van  Buren,  Ark.;  Kansas  City,  Mo.,  and 
Coffeyville.  Kan.    The  principal  repair  shops 


in  the  system.  This  includes  not  only  the 
general  design,  but  as  far  as  possible  all  of 
the  details  of  car  and  lo'comotive  construc- 
tion. The  standard  box  car,  for  instance,  is 
now  of  the  American  Railway  Association 
standard  inside  dimensions,  with  a  capacity 
of  60,000  lbs.  For  the  general  traffic  on  the 
system  this  has  been  found  the  most  eco- 
nomical and  satisfactory  class  of  box  car, 
and  large  numbers  of  them  have  been  built 
during  the  last  five  years.  The  273  locomo- 
tives received  since  Oct.  1,  1901,  were  fitted 
with  seven  different  styles  of  cross-head  cen- 
ters and  five  styles  of  gibs.  They  have  all 
since  been  fitted  with  one  style  of  cross- 
bead  and  two  styles  of  gibs,  and  similar 
standardization  has  been  accomplished  in 
other  details.  All  of  the  supplies  for  this 
and  other  departments  are  purchased  by  and 
accounted  for  on  the  books  of  the  Missouri 
Pacific  Railway  Company,  and  charged  to 
the  accounts  of  the  leased  or  operated  lines 
when  given  out  on  requisitions.  This  makes 
only  one  set  of  supply  accounts  necessary. 

{To  he  Continued.) 


65 


6 


Total     701  536  165 

The  totals  in  the  above  tables  include  all 
of  the  Missouri  Pacific  leased  and  operated 
lines. 

In  the  five  years  between  1899  and  1903, 
inclusive,  the  Missouri  Pacific  spent  |4,- 
028,000  on  new  motive  power  and  $14.- 
560,000  on  new  freight  equipment  to  take 
care  of  the  new  business  which  was  being 
developed  and  to  replace  old  and  wornout 
rolling  stock.  Some  of  the  money  for  this 
purpose  was  drawn  directly  from  in- 
come, but  most  of  the  new  rolling  stock  has 
been  bought  through  car  trusts.  Equipment 
for  the  Missouri  Pacific  and  branches  is  se- 
cured through  the  Missouri  Pacific  Equip- 
ment Association,  and  for  the  Iron  Mountain 


-9Y- ^  I  i'"       i  .  !,J 

se'z- A  i 

»e'/- - >i 


Weight,  total 208.200  lbs.    Heating   surface,  flue. 


Weight  on  drivcr> 
Diameter  of  f/r/nr.s-. 
Diameter  of  ciilindei 
KtruliC  of  cylindrix    . 


172,000  lbs. 
55- in. 
21-111. 

32/;i, 


.3.12-   sr,.  ft. 


Heating  surface,  total 3,3*3  sq.  ft. 

Orate  area 62  xo.  /«. 

Tractive  force 43.<i22   lbs 

lloilri-   pressure    20(i   lbs. 


Fig.   5 — 12-Wheel    Engine  for   Heavy  Freight  Service. 
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Machine    for     Drilling     Tell-Tale 
Stay-Bolts. 


The  machine  illustrated  in  the  accompany- 
ing engravings  is  used  in  the  Union  Pacific 
shops  at  Omaha  for  drilling  tell-tale  holes 
in  stay-bolts.  A  discarded  pipe-cutting  ma- 
chine was  reclaimed  from  the  scrap  pile  and 
equipped  with  two  parallel  shafts  having 
sockets  at  each  end  for  drill  chucks.  These 
shafts  are  mounted  in  suitable  bearings  and 
are  provided  with  ball-bearing  collars  which 
act  as  thrust  bearings  to  reduce  the  friction 
from  pressure  on  the  drills. 

At  each  end  of  the  machine  are  two  air 
cylinders  formed  side  by  side  in  one  cast- 
ing. On  the  end  of  the  piston  rod  of  each 
are  two  small  chuck  jaws  with  a  spiral 
spring  between,  which  holds  them  apart  nor- 
mally. These  jaws  grasp  the  stay-bolt  at 
one  end.    The  piston  rod,  which  is  hollow,  is 


'rfea  PlanofJair, 


Detail  of  Clamps. 


par 
Detail   of  Grasping  Chuck. 

Details  of  Staybolt   Drilling    Machine 


Staybolt  Drilling   Machine — Union   Pacific. 


also  an  air  cylinder,  the  piston  of  which 
moves  a  wedge  for  closing  the  chuck  jaws. 
The  supply  pipe  for  this  latter  cylinder 
passes  through  a  stuflfing-box  at  the  back  of 
the  larger  cylinder  and  moves  back  and 
forth  with  the  piston  of  the  latter,  a  flexible 
connection  on  the  outside  permitting  this. 
Between  the  air  cylindere  and  the  drills  are 
guide  blocks.  These  are  pneumatically  oper- 
ated and  are  equipped  with  V-shaped  guides 
capable  of  being  adjusted  to  suit  the  differ- 
ent diameters  of  boTls.  The  drills  are  lubri- 
cated by  means  of  oil  reservoirs.  The  oil 
is  returned  to  these  reservoirs  by  means  of 
a  rotary  pump  placed  under  the  bed.  The 
machine  can  drill  four  bolts  at  one  time. 
At  the  side  of  the  bed  and  convenient  to 
the  operator  is  a  series  of  air  valves  for 
each  end  of  the  machine.  These  valves  are 
numbered  from  1  to  6  on  the  drawing.  The 
different  parts  of  the  machine  controlled  by 
each  valve  are  as  follows:  Nos.  1  and  2 
control  the  supply  tathe  inner  or  rod  cylin- 
ders, to  operate  the  grasping  chucks.  No.  1 
being  for  the  rear  cylinder.  Nos.  ?,  and  5 
control  the  supply  to  the  outer  'vlinders 
for  operating  the  feed.  No.  3  being  for  the 
rear  cylinders.  No.  4  controls  the  near  jaws 
of  the  clamp  guide  and  No.  6  the  far  iaws. 


K-/J--->i< 2%'- >ii./; 

AHolei  4  ^''  iponner  tYrench  | 

Chuck   and   Thrust   Searing. 

Details  of  Staybolt   Drilling    Machine. 
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The  size  of  the  drill  used  is  V,„  in.  and  the  the  electricity  flowed  from  the  earth  over  the 

•depth  of  the  hole  is  IV-   in.     In  the  hands  Leyden   jar   and    key   attached    to    the    kite 

■of  a  skilful  operator  six  bolts  a  minute  can  string,  as  indicated  by  the  sparks  created  at 

be  drilled  on  the  machine.     The  entire  pro-  the  gap  between  the  jar  and  key.     As  early 

cess  of  preparing  and  applying  the  bolts  is  as  1750,  Franklin  began  experimenting  with 

as  follows:      The   iron   is  first  cut  off  1  in.  lightning  rods  with  which  to  protect  dwel- 


easy  matter  to  demonstrate  this  by  compar- 
ing the  difference  in  the  discharges  from  the 
various  line  wires  comprising  an  overhead 
line  circuit  signal  system,  as  registered  on 
an  ordinary  saw  tooth  arrester.  If  the  com- 
mon return  wire  is  from  15  to  30  miles  in 


longer  than  is  required.     The  tell-tale  holes    lings,  barns,  churches,  etc.     A  letter  written    length,  the  induced  lightning  on  it  keeps  up 


are  drilled  and  the  threads  cut,  after  which 
the  bolts  are  nicked  in  a  machine  at  the 
proper  length  for  cutting  off.  They  are  then 
screwed  into  place  in  the  sheets  from  the 
ftre-box    side   with    a    special    chuck,    after 


by  him  to  a  friend,  dated  July  29,  1750,  re- 
fers to  an  opinion  formed  by  him.  He  wrote: 
'■.  .  .  By  directing  us  to  fix  on  the  high- 
est points  of  those  edifices,  upright  rods 
of    iron    made    as    sharp    as    a    needle,  and 


■which  the  nickel  ends  are  broken  off  with    gilded  to  prevent  rusting  and  from  the  point 


a  hammer  and  the  ends  of  the  bolts  peened. 
The  stay-bolt  drilling  machine  was  de- 
signed by  W.  H.  Mulcahy.  one  of  the  de- 
partment foremen  at  Omaha.  He  has  ap 
plied  for  a  patent  on  it. 


Lightning    and    Automatic    Block    Signals.* 


of  these  rods  a  wire  run  down  the  outside 
of  the  building  into  the  ground  or  down 
round  one  of  the  shrouds  of  the  ship,  or 
down  her  side  till  it  reaches  the  water. 
Would  not  these  points  probably  draw  the 
electrical  fire  silently  out  of  the  cloud  before 


a  continual  sparking,  whereas,  the  indicator 
home  and  distant  controlling  circuits  only 
show  a  spark  of  a  flash  at  infrequent  inter- 
vals. By  a  careful  study,  one  may  closely 
estimate  the  length  of  the  common  return 
wire,  as  compared  with  the  shorter  circuits, 
by  noting  the  intensity  and  frequency  of  the 
discharges. 

Signal  circuits  (not  track  circuits)  are  some- 
times operated  by  using  the  ground  for  the 
return;  there  again  is  opportunity  for  com- 
parison— lightning  discharging  more  readily 


UY     II.     S.     RALLIICT. 

The  most  annoying  interruptions  to  auto- 
matic block  signals  in  summer  are  those  due 
to  induced  lightning  discharges,  which  de- 
stroy fuse  wires  and  the  windings  of  electro- 
magnets. Sometimes  these  discharges  are  of 
sufficient  potential  and  volume  to  heat  the 
relay  points  and  contacts  so  that  they  be- 
come fused  together.  Still  another  effect  is 
the  melting  of  line  and  other  wires  control- 
ling the  circuits.  The  total  number  of  in- 
terruptions of  the  track  circuit,  due  to  a 
heavy  downpour  of  rain  or  continued  wet 
"weather;  broken  bond  wires;  defective  relay 
magnets;  poor  zinc  in  track  batteries;  ex- 
hausted track  batteries  and  many  other  pos- 
sible causes,  is  usually  less  than  the  number 
chargeable  to  induced  or  direct  discharges  of 
lightning. 

Before  describing  some  of  the  methods  em- 
ployed in  an  effort  to  reduce  these  interrup- 
tions, it  may  be  well  to  consider  their  origin. 
Lightning  is  only  the  discharge  of  a  Leydeu 
jar  on  a  large  scale — a  scale  on  which  Nature 
often  performs  her  operations.     The  air  is 
almost  constantly  electrified  by  the  friction 
of  moving  clouds  and  winds,  and  by  heat  and 
chemical   changes,   all   of   which   disturb  its 
equilibrium.     The  discharge  of  opposite  elec- 
tricities  between   two   clouds    separated    by 
non-conducting  air  has  no  effect  upon  elec- 
trical circuits  near  or  beneath  the   surface 
of  the  earth,  because  when  the  tension  be- 
comes  sufficient  to  overcome  the  resistance 
introduced  by  the  air  between  the  clouds  the 
two   forces  rush  together  with  a  flash,  but 
the   discharge   will   not   be   felt   beyond   the 
cloud  line.     If,  however,  the  attraction  be- 
tween the  positive  electricity  of  the  clouds 
and  the  negative  electricity  of  the  earth  is 
of  sufficient  tension  to  overcome  the  resist- 
ance of  the  intervening  air  gap,   there  will 
be  a  discharge  just  above  the  earth's  surface, 
■or  objects  thereon.     These  discharges  gener- 
ally take  place  where  there  are  large  bodies 
of  water  either  on  or  close  to  the  surface  of 
the  ground,   or  in   swamps,   and  on   certain 
trees,  principally  oak  and  elm.     Few  cases 
are  recorded  where  signal  or  track  circuits, 
signal  posts  or  poles  carrying  line  wires  for 
signal  purposes  have  been  in  line  of  such  a 
discharge;    for,  generally  speaking,  there  is 
some    nearby    object    which    has    a    better 
ground  connection.      It  is  only  the  induced 


it  came  nigh  enough  to  strike  and  thereby  to  such  circuits  than  to  those  before  men- 
secure  us  from  that  most  sudden  and  ter-  tioned.  Where  signal  circuits  are  run  from 
rifle  mischief?"  the  line  underground  either  through  cable 
This  is  the  first  recorded  suggestion  of  a  or  rubber  insulated  wire,  there  is  greater 
lightning  rod  and  it  will  be  noticed  that  the  susceptibility  to  lightning  discharges.  De- 
function  of  silent  restoration  suggested  was  fective  insulation  in  underground  wires  is 
merely  a  supposition  and  not  an  established  often  due  to   lightning  discharges  to  earth. 


fact.  As  a  matter  of  record,  it  may  be  of 
interest  to  note  that  Franklin  erected  the 
flrst  lightning  rod  on  his  house  in  Philadel- 
phia in  the  month  of  September,  1752.  He 
did  not  depend  on  the  results  to  be  achieved 
by  making  periodical  examinations  of  the 
rod  and  its  point  after  lightning  storms  in 
order  to  note  the  effect  upon  them,   but  by 


After  the  discharge  has  broken  through  the 
insulation,  electrolysis  sets  in  and  destroys 
the  wire.  These  breaks  are  not  easily  lo- 
cated, though  if  corrosion  has  not  set  in,  the 
insulation  remains  intact  and  the  break  can 
usually  be  located  with  a  galvanometer  or 
portable  Wheatstone  Bridge.  I  have  never 
known  of  a  case  where  the  discharge  arced 


means  of   bells  connected  to  these   rods,  he  to  the  earth   through  the  rubber  insulation 

observed  the  induced  effects  during  the  prog-  of  the  wires  connecting  the  rails  to  the  relay 

ress    of    the    storm.     Franklin    anticipated  magnets.     On    underground    connections    to 

many  of  the  theories  which  are  to-day  ac-  the   rails   corroded   wires  are   rarely   found, 

cepted   as   the   proper  interpretation   of  the  On   some    railroads-  the   number   of   feet   of 


mysteries  surrounding  lightning  discharges. 

The  atmospheric  phenomena  attending 
electrical  storms  are  well  defined  in  Mr.  H. 
W.  Spang's  book  entitled  "Perfect  Railway 
Signaling."     He   classifies  them  as  follows; 

1. — "A  terrific  lightning  discharge  in  a 
somewhat  concentrated  form  usually  between 
a  high  cloud  and  a  body  of  water  or  an  iso- 
lated object  upon  the  earth,  and  especially 
in  line  with  an  underground  water  or  gas 
main,  railroad  tracks^  wire  fences  and  over- 
head and  underground  electrical  circuits,  the 
discharge  being  attended  usually  with  great 
destruction." 

2. — "A  lightning  discharge  in  its  greatly 
diffused  form  usually  in  connection  with  a 
low  cloud  and  great  rainfall  and  by  numer- 
ous ramifications  in  line  with  a  forest  or  a 
number   of   buildings   or   objects,   especially 


wire  in  use  for  track  circuit  connections 
and  for  line  connections  is  about  equal;  and, 
generally  speaking,  not  more  than  two  cor- 
roded wires  will  be  found  in  track  circuit 
in  a  year  (these  probably  due  to  kinks) 
against  about  50  in  the  signal  wires. 

Some  good  judges  claim  that  direct  light- 
ning discharges,  damaging  to  electrical  cir- 
cuits, are  increasing  year  by  year,  and  that 
they  ai-e  becoming  more  destructive.  An  ex- 
perience extending  over  a  period  of  ten  years 
in  an  extended  territory  does  not  confirm 
these  assertions.  Lightning  discharges,  or 
more  properly  the  induced  effects,  are  irreg- 
ular, and  we  have  no  records  that  indicate 
their  frequency.  The  season  of  1904  is,  from 
records  available,  the  most  troublesome  in 
the  past  five  years.  Our  most  frequent  dif- 
ficulty is  that  due  to  small  discharges.    Thesy 


those  located  in  rural  districts  where  there    ^°  "ot  usually  destroy  apparatus,  but  where 


are  no  long  metallic  conductors." 

3. — "Small  discharges  which  take  place  in 
connection  with  electrical  circuits,  simul- 
taneously with  a  concentrated  or  diffusive 
lightning  discharge,  and  especially  when  tak- 
ing place  between  the  clouds  and  the  earth 
within  a  distance  of  about  three  miles  of  an 
electrical  current." 

4. — "Small  discharges  upon  electrical  cir- 
cuits arising  from  a  greatly  increased  air 
potential  and  without  a  lightning  discharge, 
sometimes  produced  by  high  wind,  and  es- 
pecially in  connection  with  sand,  dust  and 
snow  storms,  escaping  steam  from  a  locomo- 
tive, etc.,  or  induced  thereon  by  powerful 
electrical  currents  upon  adjacent  electric 
light    and    other    similar   lines.      These    are 


the  fuses  are  from  0.3  to  1.0  ampere  capacity, 
they  are  burned  out,  signals  fail  to  clear, 
trains  are  delayed. 

Frequently  lightning  is  traceable  on  track 
circuits;  as  near  as  can  be  determined,  this 
condition  is  most  likely  to  occur  before  the 
rain  falls  and  while  the  ground  connection 
to  higher  objects  is  poor.  Rarely  is  a  case 
reported  in  which  apparatus  connected  with 
the  track  circuit  is  deranged  after  the  rain 
has  begun  to  fall. 

(To  be  continued.) 


At  a  meeting  of  the  Swiss  Natural  History 
Society  recently  a  member  of  the  Council  of 
the   Confederation,   Mr.   Sulzer-Ziegler,   in  a 
„.^    ^^^  .„v,„^cvi  lecture  on  the  geological  survey  for  the  Sim- 
electrical  action  that  manifests  itself  on"the    "^"^'^^   known   as   sneak    currents   and   are    plon  Tunnel  and  the  practical  experience  in 
wires.                                                                          sometimes  of  sufficient  intensity  to  fuse  the    excavating  it  said  that  if  the  geologists,  has- . 

A   good   illustration  of  the  effects  of  the    '^.°®.  '^^"■ps  of  telephone,  telegraph  and  other    ing  their  opinions  on  the  experiences  in  ex- 
electricity  drawn  up  by  induction  from  earth    ^^^^^^^  apparatus."  cavating  the   Mont   Cenis,   the  Arlberg  and 

Observations  taken  at  various  points  along 
different  railroads  indicate  that  signal  cir- 
cuits  running  east  and   west  are  disturbed 


to  the  clouds  and  not  vice  versa,  is  shown  by 
Benjamin  Franklin's  famous  kite  experiment 
in  Philadelphia  in  1752.     In  his  experiment. 


the  Gotthard  tunnels,  had  not  made  such 
positive  statements  on  the  character  of  the 
rocks,   the   temperatures,   etc.,   which  would 


•Articles  by  Mr.  Balliet  on  the  oerformance  of 
uutomatic  signals  under  unfavorable  conditions 
were  publislied  in  The  /laUioad  Gazette,  of  Feb.  26. 
-March  25,  April  15,  May  20,  .July  1,  July  8,  and 
Sept.  2. 


for    greater    distances    than    those    running  be  encountered  in  the  Simplon  Timnel,  that 

north  and  south.    Occasionally  a  storm  will  great  work  would  probably  never  have  been 

extend  parallel  with  a  north  and  south  cir-  undertaken;  at  least  it  would  not  if  the  dif- 

cuit,  but  these  exceptional  cases  seem  to  be  liculties  actually  encountered  had  been  sus- 

confined  to  wires  of  great  length.     It  is  an  pected.     Difficulties  altogether  unanticipated 
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five  different  times  threatened  to  put  an  end 
to  the  enterprise.  Among  the  most  formid- 
able of  the  obstacles  was  the  pressure  from 
the  sides  inward  and  from  the  bottom  up- 
ward in  a  certain  section  of  the  south  end. 
Great  oak  timbers  used  to  resist  this  pres- 
sure were  bent,  split  and  broken  like 
matches,  and  heavy  T  beams  with  which  they 
were  replaced  were  sometimes  bent.  The 
greatest  danger  to  the  workman  was  where 
the  rock  was  soft  or  decomposed.  The  harder 
the  gneiss  or  granite  the  more  safely  and 
also  the  faster  the  excavation  advanced.  At 
a  distance  of  32,700  ft.  from  the  south  en- 
trance, the  supports  had  to  be  advanced  for 
every  inch  of  advance  in  excavation.  The 
geologists  had  announced  a  maximum  tem- 
perature of  118  deg. ;  the  actual  maximum 
was  131  deg.  The  drainage  of  the  great 
springs  was  another  serious  obstacle,  gush- 
ing out  at  the  rate  of  240  gallons  per  sec- 
ond; but  worst  of  all  were  the  hot  springs, 
which  compelled  the  abandonment  of  drilling 
on  the  north  end  after  the  summit  had  been 
passed,  pouring  out  a  great  stream  at  a  tem- 
perature of  151  deg.  to  162  deg.  When  the 
two  headings  were  yet  nearly  2,000  ft.  apart, 
the  blasts  at  the  north  could  be  heard  at 
the  Italian  end;  and  it  is  believed  that  this 
indicates  solid  rock  between,  which  is  encour- 
aging. 


New    Cars    for   the    Central    South    African 
Railroad. 


During  the  past  eighteen  months  some  ex- 
tensive orders  have  been  placed  in  Great 
Britain  for  new  rolling  stock  for  the  Cen- 
tral South  African  Railroad,  to  replace  that 
which  was  damaged  or  destroyed  during  the 
recent  Boer  war.  and  also  with  the  aim  of 


»  _    *  — »        *  — 


order  a  large  number  of  new  cars,  suitable 
for  the  traffic  which  was  to  develop.  Orders 
were  accordingly  placed  for  a  number  of 
cars  of  two  types;  a  high-sided  steel  gondola 
of  60.000  lbs.  capacity  and  a  tare  of  30,500 
lbs.;  and  a  pressed  steel  hopper  bottom  coal 
car  of  60,000  lbs.  capacity  and  a  tare  of 
29,600.  .  The  cars  of  the  first  type  were  built 
in  Great  Britain,  and  the  cars  of  the  second 
type  were  built  in  the  United  States.  These 
orders  were  immediately  followed  by  an 
order  for  1,250  more  of  the  gondolas  with  a 
capacity  of  70,000  lbs.  Of  these.  1.000  were 
built  of  structural  shapes  and  have  a  tare  of 
30,200  lbs.,  and  the  remaining  250  cars  were 
burlt  of  pressed  steel  with  a  tare  of  29,200 
lbs.  As  the  number  of  unloading  platforms 
suitable  for  hopper  cars  was  increased,  addi- 
tional orders  were  placed  for  100  cars  of  this 
type,  built  of  structural  shapes,  and  150  cars 


each  side,  are  hinged  at  the  top  and  incline 
out  toward  the  side  of  the  car.  They  are 
held  closed  by  a  pair  of  toggle  links  at  each 
end  of  each  door,  which  extend  across  under 
the  bottom  of  the  car.  These  toggle  arms 
are  connected  at  their  joint  in  the  center 
with  a  short  vertical  toggle  link  fastened 
to  an  arm  keyed  to  the  longitudinal  shaft. 
When  the  crank  arin  on  the  side  of  the  car 
is  turned,  the  longitudinal  shaft  is  revolved 
and  the  short  toggle  arms  are  bent  together. 
This  draws  the  door  toggles  up  in  the  center 
and  allows  the  doors  to  swing  in  and  give 
any  desired  opening  for  discharge.  When 
the  doors  are  fully  closed  the  toggle  arms 
lock  themselves.  Before  being  shipped  to 
South  Africa,  one  of  these  cars  was  loaded 
with  a  test  load  of  240,000  lbs.,  and  received 
no  permanent  set  or  injury  in  any  way  as  a 
result.      The    satisfactory    results    obtained 


40-Ton   Steel   Hopper  Coal   Car  for  the  Central   South   African   Railroad. 


First  Class  Corridor  Car  for  the  Central  South  African    Railroad. 


dealing  more  economically  with  the  rapidly 
increasing  traffic  between  the  seaports  of 
Natal  and  the  extensive  mining  properties 
in  the  Rand.  Operating  conditions  in  the 
Transvaal  and  Orange  River  Colonies  are 
more  nearly  like  those  found  in  America 
than  tho.se  which  are  to  be  met  with  in 
Great  Britain.  The  haul  is  long,  the  con- 
sig:Dments  are  in  large  bulk  as  a  rule,  the 
clearance  limits  are  large,  and  many  of  the 
mines  which  receive  and  ship  large  quanti- 
ties of  freight  have  arranged  their  loading 
and  unloading  platforms  and  plant  to  suit 
the  requirements  of  high-capacity  cars  of 
modern  design.  The  track  is  3  ft.  6-in.  gage, 
which  is  standard  in  South  Africa,  and  is 
laid  for  the  most  part  with  CO-lb.  rails  of 
Vignoles  section,  although  in  some  places 
there  are  stretches  of  ')2-lb.  rail.  Good  bal- 
last, in  plentiful  quantities,  is  obtainable, 
and  the  rail.=  are  laid  on  steel  and  wood 
8leeper.s.  Much  of  the  GO-lb.  rail  is  now  being 
replaced  with  80-lb.  rail. 

While  the  line  was  still  under  military  ad- 
ministration during  the  latter  part  of  the 
■war  it  was  seen  that  more  rolling  stock 
■would   he   required,    and   It   was    decided    to 


of  pressed  steel.  This  last  type  of  cars  have 
a  capacity  of  80,000  lbs.  and  a  tare  of  36,500 
lbs. 

The  accompanying  illustration.  Fig.  1, 
shows  one  of  these  latest  80,000  lb.  pressed 
steel  hopper  cars  which  are  just  being  put 
into  service.  They  have  the  following  di- 
mensions: Length  over  buffers,  39  ft.  3  in.; 
length  inside,  36  ft.  5'/^  in.;  width  inside,  7 
ft.  5%  in.;  height  from  top  of  rail,  9  ft.  9 
in.;  center  to  center  of  trucks,  25  ft.  6  in.; 
cubic  capacity,  1,428  cu.  ft.;  ratio  of  dead 
load  to  paying  load,  45.6  per  cent.  These 
cars  were  built  by  the  Leeds  Forge  Com- 
pany, Leeds,  England,  and  are  fitted  with 
Fox  pressed  steel  underframes  and  trucks, 
and  Central  South  African  standard  draw 
and  huffing  gear.  They  have  longitu- 
dinal hopper  doors  operated  by  a  form  of 
gear  which  locks  automatically  when  the 
doors  are  closed.  The  operating  gear  con- 
sists of  a  transverse  shaft  in  the  center  of 
the  car,  which  can  be  turned  with  a  socket 
crank  from  either  side  of  the  car.  This 
shaft  is  geared  through  a  worm  and  wheel 
to  a  longitudinal  shaft  mounted  between  the 
center  sills.     The  discharging  doors,  two  on 


from  the  high-capacity  cars  now  in  service 
have  led  the  management  to  decide  upon  the 
adoption  of  100,000-lb.  cars  with  a  tare  of 
39,400  lbs.  and  a  length  over  all  of  38  ft. 
9  in.  for  handling  the  rapidly  increasing 
coal  traflSc. 

in  addition  to  a  large  number  of  passenger 
cars  for  through  trains,  which  were  ordered 
some  time  ago,  the  Central  South  African 
has  also  ordered  a  number  of  first  and  third- 
class  corridor  coaches  for  local  and  subur- 
ban service  in  the  Rand.  One  of  the  first- 
class  coaches  built  by  the  Gloucester  Rail- 
way Carriage  &  Wagon  Co.,  of  Gloucester. 
England,  is  shown  in  Fig.  2.  These  cars  are 
60  ft.  IVi  in.  long  over  body,  59  ft.  9  in.  long 
over  underframe,  6  ft.  wide  over  under- 
frame,  9  ft.  \%  in.  wide  over  body,  11  ft. 
1  in.  high  from  top  of  rail,  2  ft.  10%  in. 
from  top  of  rail  to  center  of  buffers,  un- 
loaded. They  have  steel  channel  and  angle 
bar  underframes,  stiffened  with  truss  rods, 
and  are  mounted  on  steel  frame  equalized 
trucks  with  teakwood  bolsters,  which  are 
very  similar  to  the  usual  practice  in  the 
United  States.  The  wheels  have  open  spoke 
wrought-iron  centers  and  steel  tires,  and  the 
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journals  are  4'/i  in.  x  9  in.  The  body  of  the 
car  is  framed  with  teali  with  steel  panels. 
It  is  divided  into  eight  compartments  seat- 
ing eight  persons  each,  with  an  open  corri- 
dor running  through  the  center.  A  lavatory 
is  placed  at  each  end  of  the  car  and  'the 
main  water  supply  is  carried  in  tanks  slung 
under  the  car.  from  which  it  is  pumped  as 
required  into  service  tanks  fixed  in  the  roof 
over  each  lavatory.  The  cars  are  heated  by 
steam  with  a  heater  coil  under  each  seat, 
and  are  lighted  throughout  with  electricity 
generated  from  the  axle;  oil  lamps  are  also 
provided   in  each  compartment. 


compartments  are  finished  in  the  plainest 
manner,  being  lined  with  painted  match- 
boarding  and  polished  teak  mouldings;  the 
seats  are  plain  deal,  painted.  These  third- 
class  cars  weigh  about  .56,000  lbs.,  and  the 
first-class  cars   weigh   about   64,000. 

The  Gloucester  Railway  Carriage  &  Wagon 
Company  has  also  furnished  the  Central 
South  African  with  a  number  of  breakdown 
vans  or  wrecking  cars,  one  of  which  is 
shown  in  Figs.  3  and  4.  They  are  45  ft. 
IVi  in.  long  over  body,  45  ft.  long  over  under- 
frame,  6  ft.  wide  over  underframe,  8  ft.  3  in. 
wide  over  body,  and  11  ft.  11 1/2  in.  high  from 


hydraulic  jacks  of  from  10  tons  to  30  tons 
capacity,  a  heavy  anchor  for  holding  guy 
ropes  and  tackle,  chain  cables,  hooks,  sheave 
blocks,  rail  benders,  shovels,  picks,  axes, 
mauls,  sledges,  saws,  sets  of  spanner 
wrenches,  car  replacers,  and  numerous  small 
tools,  including  a  Wells  light  for  night  work. 
Wire  cables  are  slung  on  hooks  on  the  un- 
derframe outside  the  car,  and  a  cradle  under- 
neath the  floor  carries  a  supply  of  9-in.  x 
4-in.  blocking.  In  the  tool  compartment  there 
are  also  a  stretcher,  two  surgical  chests  con- 
taining instruments  and  drugs,  a  medicine 
cupboard,   cook  stove  and  work  bench  with 


Breakdown  Van  or  Wrecking  Car  for  the  Central  South  African  Railroad. 


Tool    Compartment    in    Wrecking   Car. 


The  interior  finish  is  plain  and  simple,  to 
prevent  the  accumulation  of  dust.  All  of 
the  woodwork  is  polished  teak  and  the  ceil- 
ing is  lined  with  lincrusta  tinted  a  light 
coffee  color.  The  seats  are  upholstered  with 
dark-green  buffalo  hide  without  buttons,  and 
the  floor  is  covered  with  linoleum  with  car- 
pet rugs  between  the  seats. 

The  third-class  cars  have  six  compart- 
ments and  will  seat  72  persons.  They  also 
have  a  baggage  compartment  with  two  doors 
and  a  guards'  compartment.     The  passenger 


top  of  rail.  They  are  divided  into  three 
compartments,  a  sleeping  compartment  at 
one  end  for  the  white  men,  a  workshop  and 
storeroom  for  tools  in  the  center,  and  a 
double  compartment  at  the  other  end  for  the 
Kaffir  laborers.  The  tool  compartment  has 
large  double  folding  doors  on  each  side,  and 
at  each  door  on  the  inside  of  the  car  is 
mounted  a  jib  crane  with  a  1-ton  chain  block 
hoist,  which  may  be  swung  out  to  the  side 
of  the  car.  The  equipment  also  includes  an 
assortment    of    traversing    screw    jacks    and 


vise  and  the  necessary  tools  carried  in  racks. 
Tlie  body  of  the  car  is  framed  with  teak 
with  matchboards  of  the  same  material  on 
the  exterior,  and  inside  lining  boards  of  red 
deal.  The  car  is  lighted  with  oil  lamps 
and  weighs  about  50,000  lbs.  All  of  the 
company's  new  rolling  stock,  both  freight 
and  passenger,  is  fitted  with  automatic 
vacuum  brakes,  and  the  passenger  cars  all 
have  automatic  couplers. 


Telephones  on    Railroad  Telegraph   Lines.' 


The  Chicago,  Milwaukee  &  St.  Paul  has 
experimented  between  Chicago  and  Milwau- 
kee, 80  miles^  on  copper  and  iron  metallic 
composite  systems,  which  experiments  at 
first  were  not  entirely  satisfactory,  due  to 
the  natural  impedence  in  the  underground 
cables  in  the  cities  of  Chicago  and  Milwau- 
kee. This  disturbance,  however,  was  over- 
come by  the  substitution  of  a  twisted  pair 
of  wires  through  the  telephone  company's 
underground  cables.  This  circuit  is  carried 
on  a  pole  line  with  all  kinds  of  simplex  and 
multiplex  telegraphs  where  the  disturbances 
are  greater  than  in  any  other  locality  except 
New  York  city. 

The  Lehigh  Valley  has  a  specially  con- 
structed and  fully  transposed  copper  metal- 
lic composite  circuit  between  Jersey  City 
and  South  Bethlehem,  90  miles.  The  same 
road  has  two  composite  single  line  circuits: 
one  14  miles  in  length  with  four  interme- 
diate telegraph  offices.  It  is  equipped  with 
the  American  Telephone  &  Telegraph  Com- 
pany's magneto  ringing  composite,  No.  227, 
the  wire  being  No.  9  iron,  94  miles  long  with 
the  telephone  introduced  in  the  center. 
There  are  four  adjoining  telegraph  wires  on 
the  poles,  but  no  multiplex  systems,  electric 
light  or  power  line  disturbances  in  the  field. 

The  second  grounded  circuit  on  the  Le- 
high Valley  covers  a  distance  of  -43  miles 
with  five  intermediate  offices  equipped  with 

•From  Committee  Upport  ou  Composite  Circuits 
madp  to  the  .\ssociation  of  Railway  Telegrapli  Su- 
pirintendents   at   lintiauaiiolis. 
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the  American  Telephone  &  Telegraph  Com- 
pany's ringing  composite,  known  as  No.  236, 
on  a  No.  9  iron  wire,  105  miles  long,  with 
two  telegraph  wires  on  the  same  poles  for 
the  greater  portion  of  the  distance,  and  six 
to  seven  wires  in  a  distance  of  ten  miles. 
Tlie  composite  was  introduced  at  the  north- 
ern fnd  of  the  line  where  there  are  no  dis- 
turbances. Both  of  these  circuits  are  work- 
ing satisfactorily. 

The  Chicago.  Burlington  &  Quincy  has, 
during  the  past  year,  made  quite  a  consid- 
erable use  of  the  railroad  composite  appar- 
atus, and  the  results  have  been  reasonably 
satisfactory.  The  first  circuit  installed  con- 
nected a  transfer  point  with  a  trainmaster's 
office,  23  miles  distant,  and  soon  after  this 
circuit  was  extended  to  the  end  of  the  divi- 
sion, making  the  circuit  69  miles  long.  There 
are  on  the  poles  carrying  this  line,  from  17 
to  28  wires,  nine  of  them  quadruplex  circuits. 
The  wire  in  use  is  a  single  telegraph  circuit. 
Another  Burlington  circuit  that  is  working 
satisfactorily,  connects  the  division  superin- 
tendent's office  and  master  mechanic's  office 
at  the  division  headquarters  with  an  import- 
ant junction  point  24  miles  distant,  and  with 
the  division  terminal,  31  miles  further  on. 
This  circuit  has  recently  been  extended  by 
kooking  up  another  instrument  distant  49 
miles  still  further  on  on  a  different  wire; 
the  two  wires  being  connected  together 
through  a  condenser.  This  makes  the  total 
length  of  the  circuit  104  miles.  The  line  is 
employed  largely  as  a  means  of  general  com- 
munication, and  from  blind  sidings  it  is 
used  by  trains  which  may  require  help  from 
the  despatcher.  There  are  13  wires  on  the 
poles  through  most  of  this  territory,  five  of 
them  being  quaded  wires. 

The  Burlington  has  three  circuits  radiat- 
ing from  a  division  headquarters,  all  three 
being  hooked  together  by  means  of  conden- 
sers. Two  circuits  connect  the  division 
headquarters  with  blind  sidings,  one  circuit 
being  40  miles  in  length,  the  other  37.  The 
third  circuit  is  74  miles  long.  All  instru- 
ments work  with  one  another  without 
trouble.  On  the  poles  carrying  these  circuits, 
are  from  seven  to  12  wires,  the  maximum 
number  of  quaded  wires  being  four. 

Some  time  since  the  Burlington  road 
equipped  a  pile  driver  with  two  sets  of  in- 
struments, and  as  it  was  necessary  that  sig- 
nals be  passed  both  ways,  two  sets  of  style 
No.  236,  were  used.  The  seven  cells  of  Edi- 
son battery  for  each  instrument  were  placed 
in  a  tray  with  handles  to  facilitate  han- 
dling, the  cells  being  sealed  with  paraffine 
wax.  The  results  obtained  were  so  satis- 
factory that  the  road  named  will  make  con- 
siderable use  of  the  scUeme  in  connection 
with  work  trains.  It  is  hoped,  however,  thai 
our  friends,  the  telephone  companies,  will  de- 
velop a  set  of  instruments  capable  of  receiv- 
ing signals  and  still  be  a  little  more  port- 
able than  the  No.  236  type  above  mentioned. 
Recently  the  Burlington  had  a  bad  bank 
slide  which  required  several  weeks'  use  of 
the  steam  shovel  to  repair  damage.  In  this 
instance  the  telephone  was  employed  in  place 
of  the  telegraph  to  control  the  movements  of 
the  work  train. 

All  the  circuits  of  the  Burlington  road  are 
on  iron  wire.s.  Experiments  with  copper 
wires  have  indicated  that  better  transmission 
for  greater  distances  can  be  secured  through 
their  use,  but  all  copper  wires  are  quad- 
ruplexed,  and  as  some  little  disturbance  was 
felt  on  the  quads  through  efforts  to  use  them 
for  telephone  purposes,  no  regular  use  is  now 
being  made  of  those  circuits. 

The  Erie  ha.s,  perhaps,  the  longest  single 
line  composite  system  in  operation  up  to 
the  present  time.  In  August,  1903,  an  in- 
stallation was  completed  between  Clevfland 
and  Gallon,  with  intermediate  telegraph  and 
ff.^^i)hrin£.  f.ffirf^  3t  Lcavittsburg,  Kent  and 


Akron,  or  five  stations  in  all.  One  of  the 
wires  used  was  a  No.  11,  or  210-pound  copper 
wire,  worked  single  between  New  York  and 
Chicago,  1,000  miles,  with  a  side  line  com- 
posed of  a  No.  8  iron  wire  through  a  re- 
peater at  Leavittsburg,  thence  50  miles  to 
Cleveland.  This  No.  8  iron  wire  between 
Leavittsburg  and  Cleveland  was  used  as  one 
side  of  the  circuit  in  the  original  experi- 
ments. The  second  wire  was  composed  of 
174-lb.  copper  wire  extending  as  a  telegraph 
circuit  from  Cleveland  to  Chicago  via  Leav- 
ittsburg, 459  miles.  Both  wires  passed 
through  two  miles  of  underground  cable  in 
Cleveland.  The  American  Telephone  &  Tele- 
graph Company's  No.  227  hand  generator 
ringing  sets  were  used,  polarization  cells 
were  bridged  around  intermediate  relays,  and 
flat  condensers  around  intermediate  offices. 

It  was  impossible  to  get  good  commercial 
talk  from  Cleveland  to  Gallon,  169  miles,  or 
from  Cleveland  to  Akron,  87  miles,  although 
it  was  good  from  Cleveland  to  Kent,  61  miles, 
and  to  Leavittsburg,  50  miles,  notwithstand- 
ing the  unbalanced  condition  of  the  wires. 
A  test  made  from  Newburg,  Ohio,  four  miles 


parallels  the  Erie  wire  for  about  one-half 
mile  and  "cross  talk"  was  audible  on  May  3.. 
1904,  but  not  of  sufficient  volume  to  destroy 
the  privacy  of  the  circuit. 

It  is  the  sense  of  your  committee  that  the- 
composite  system  is  of  considerable  value  as- 
an  auxiliary  to  the  telegraph  in  railroad  ser- 
vice, under  favorable  conditions;  that,  in  its 
present  stage,  it  is  limited  to  one  circuit  on 
any  one  pole  line  and  cannot  be  considered 
as  a  satisfactory  intercommunicative  system_ 
worked  in  connection  with  a  public  or  pri- 
vate branch  exchange. 


A  New  Pipe  Cutter  and   Pipe   Wrench. 


The  accompanying  illustrations  show  two- 
new  tools  recently  put  on  the  market  by  the 
Headson  Tool  &  Manufacturing  Company, 
Lafayette,  Ind.  The  Headson  pipe  cutter  is 
illustrated  by  Fig.  1,  which  is  from  a  photo- 
graph of  a  sectional  model  of  the  tool  so  as 
to  show  the  details  of  its  construction.  The 
object  of  this  cutter  is  to  do  away  with  the- 
necessity  of  reaming  the  inside  of  the  pipe 
to  remove  the  burr  formed  by  the  usual  types. 


HEADSON  WRENCH 


Fig.  2 — The  Headson  Pipe  Wrench. 


beyond  the  underground  terminal  in  Cleve- 
land, gave  very  fair  transmission  to  Gallon, 
163  miles,  but  the  disturbances  on  the  tele- 
graph side  from  ringing  and  the  inequality 
of  the  two  wires  caused  the  Erie  to  change 
on  Oct.  15,  1903,  to  a  grounded  circuit;  build- 
ing up  such  circuit  to  consist  of  174-lb.  cop- 
per wire  the  entire  distance  except  through 
cables. 

The  hand  generator  ringing  sets.  No.  227, 
were  exchanged  for  the  battery  ringing  type. 
No.  23C,  with  seven  cells  of  type  BB  Edisou 
Imttery.  This  arrangement  eliminated  the 
disturbances  on  the  telegraph  and  gave  the 
Erie  a  satisfactory  .talk  from  Cleveland  to 
Gallon,  169  miles;  but  they  could  not  find 
an  adjustment  of  the  ringing  apparatus 
which  would  enable  them  tb,ring  Gallon  from 
Cleveland,  ftl^^jliJough  intermediate  stations 
cotild  ring  ca'ch  other. 

The  freqiient  punctures  of  condensers  by 
lightning  was  very  considerably  reduced  by 
the  substitution  of  Argus  lightning  arrest- 
ers, and  the  Erie  now  has  a  fairly  reliable 
telephonic  communication  for  169  miles, 
using  the  tflegraph  to  call  the  distant  termi- 
nal to  the  telephone  and  i-elieving  the  tele- 
graph side  of  conversation  which  used  to  tie 
up  the  telegraph  wire  an  hour  at  a  time. 

The  conditions  surrounding  the  Erie  cir- 
cuit are  as  follows:  Two  miles  of  under- 
ground cables;  48  miles  of  poles  carrying  37 
telegraph  wires  used  in  simplex,  multiplex 
and  automatic  telegraph  systems;  119  miles 
of  pole  line' carrying  seven  telegraph  wires 
with  no  electric  light  or  power  transmission 
wires  paralleling.  A  composiied  wire  belong- 
ing   to    the    Cleveland,    Akron    &    Columbus 


of  wheel  cutters.  Furthermore,  the  pipe  is 
cut  squarely  without  crushing  or  otherwise 
damaging  the  material  of  the  pipe.  The  cut- 
ter consists  essentially  of  a  high  grade  tool- 
steel  cutting  tool,  (o),  fastened  rigidly  to 
the  tool  holder  (4)  by  means  of  the  cap 
and  screws,  (7).  The  tool  holder  is  free  to 
slide  back  and  forth  in  the  holding  block 
(3),  its  motion,  and  hence  the  feed  of  the 
tool,  being  controlled  by  turning  the  handle 
(6)  which  is  ri-gidly  fastened  to  the  feed  rod. 
The  tool'  is  adjusted  to  the  pipe  by  merely 
pushing  forwaJrd  on  the  handle  until  the 
anti-friction  rolls,  which  guide  the  cutting 
tool,  come  in  contact  with  the  pipe,  after 
which  a  slight  turn  of  the  fluted  handle  (5) 
brings  the  pipe  in  firm  pontact  with  the  jaws 
(10)  and  the  rolls.  The  cutter  is  then  oper- 
ated in  the  usual  manner,  the  tool  being 
gradually  fed  in  by  means  of  the  feed  rod 
which  passes  through  the  hollow  rod  con- 
trolling the  motion  of  the  holding  block  (3). 
The  cutter  can  be  opened  to  its  full  width 
by  releasing  the  split  nuts  at  the  rear  of 
the  main  frame  and  pulling  back  on  the 
handle.  It  is  claimed  that  the  cutter  also 
saves  a  good  deal  of  time  owing  to  the  ease 
with  which  it  can  be  adjusted  and  to  the  fin- 
ished character  of  the  work  which  it  does. 
The  Headson  pipe  wrench  shown  in  Fig.  2 
is  simple  in  construction  and  quick  of  adjust- 
ment. The  handle  is  merely  moved  forward 
to  adjust  the  jaws  to  any  size  pipe.  A  firm 
grip  is  obtained,  it  is  impossible  to  crush  the 
pipe,  and  the  wrench  does  not  stick.  The 
inserted  jaw  in  the  handle  can  be  replaced 
if  necessary  and  all  parts  are  made  of  drop 
forged  steel  and  are  interchangeable. 
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RAPID  TRANSIT  IN   NEW  YORK. 

When  the  Ninth  avenue  elevated  road  was 
built    in    1876    as   far   north   as   Fifty-ninth 
street  and  was  followed  in  1878  by  the  Sixth 
avenue  line  built  as  an  independent  project, 
and  in  1879  and  1880  by  the  Third  and  Sec- 
ond  avenue   lines   respectively,   the   citizens 
of  New  York  congratulated  themselves  that 
they 'had  secured  true  rapid  transit  for  all 
time.     For  a  brief  period,  persons  living  in 
the  northern  part  of  the  city  and  going  to 
business    daily   in    the    southern    part    were 
enabled  to  make  the  trip  not  only  quickly 
but   comfortably,   and   the   surface   lines   re- 
flected the  better  facilities  offered  by  the  ele- 
vated roads  in  a  marked  falling  off  of  traf- 
fic; but  New  York,  shaped  like  a  lead  pencil, 
with  the  business  done  at  the  point,  outgrew 
the  capacity  of  its  elevated  lines  many  years 
ago,    while   the   surface   lines,   spreading  in 
extensions   and    ramifications   unthought   of 
in  1870,  not  only  regained  many  times  the 
lost  traffic  but  became  so  congested  by  the 
movement  of  cars  alone,  apart  from  street 
obstructions,  that  in  the  words  of  President 
Vreeland,  they  no  longer  attempt  to  furnish 
rapid  transit,  and  do  not  really  compete  nor 
desire  to  compete  for  the  through  travel.    In 
a  paper  printed  in  the  New  York  Sun  last 
year,  Mr.  Samuel  Whinery  made  a  forecast 
of  New  York's  future  transportation  needs 
which  was  at  once  startling  and  pessimistic 
in    view   of   what   it  is  apparently   possible 
to  accomplish.    He  quoted  Mr.  W.  W.  Wheat- 
ly  to  the  effect  that  while  in  1860  the  aver- 
age number  of  rides  per  capita  in  what  is 
now  the  Borough  of  Manhattan  was  only  47, 
in  1880  it  had  risen  to  182,  in  1900  to  388, 
and  in  1903  to  over  400.    At  the  same  general 
rate    of    increase,    the    rides    per    capita    in 
Manhattan  Borough  alone  would  reach  about 
550  by  1915.    Although  when  the  entire  popu- 
lation of  Greater  New  York  is  included,  the 
number  of  rides  per  inhabitant  is  somewhat 
less,   Mr.   Whinery   believed   it   safe  to  esti- 
mate that  this  number   in   1915   would   not 
be   less  than  400.      (Railroad  Gazette,   Nov. 
20,  1903).    On  this  basis,  with  a  conservative 
allowance    for    increase    in    population,  the 
number   of  passengers    to   be  provided    for 
eleven    years    from    now    would    reach    the 
stupendous    figure    of    2ys    billions,    or   just 
about  double  the  number  that  now  rides. 

Much  space  has  been  given  in  the  present 
issue  to  a  description  of  the  New  York  Rapid 
Transit  Subway,  which  is  now  nearly  ready 
for  public  use.  Its  construction  was  a  re- 
markable engineering  feat,  for  it  was  neces- 
sary to  cut  for  a  considerable  part  of  the 
distance  through  solid  rock,  and  to  build 
a  tunnel  structure  close  to  the  sur- 
face of  streets  extremely  congested  with 
surface  traflic,  so  that  even  slight  obstruc- 
tions caused  by  the  work  created  a  serious 
difficulty.  It  was  necessary  to  use  the  meth- 
ods of  heavy  railroad  construction  in  a  rocky 
country  as  modified  by  the  extremely  onerous 
lin;itations  of  the  most  crowded  American 
city;  but  the  work  was  completed,  so  far 
as  essentials  are  concerned,  considerably 
ahead  of  the  contract  time,  in  spite  of  the 
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strikes  which  may  be  so  confidently  counted 
on  to  obstruct  any  kind  of  construction  work 
done  on  a  large  scale  in  the  city  of  New 
York. 

The  Rapid  Transit  Subway,  like  the  new 
elevated  lines  of  25  years  ago,  may   be  ex- 
pected   to    relieve   the   congestion    of   traffic 
only     for     a     brief     time.     Geographically, 
Greater  New  York  does  not  cross  the  Hud- 
son   river,    but    the    cities    of    Jersey    City, 
Hoboken,   Bayonnc  and   Newark  pour  their 
thousands   into    the    Metropolis    every    daj-. 
These  four  cities  had  a  population  of  407,504 
in  1890  and  of  544,589  in  1900,  an  increase  of 
over  33   per  cent.     Every  town  in  Hudson, 
Essex    and    Bergen    counties   contributes   to 
the  myriads  for  which  the  railroad   system 
of   New   York  must  furnish   transportation. 
These  counties  had  a  population  of  579,450  in 
1890  and  of  823,541  in  1900,  an  increase  of 
over  42  per  cent.     From  the  west  bank  of 
the   Hudson  to   the  cities  of  Elizabeth  and 
Paterson,    distant   13    and    16    miles   respec- 
tively, the  intervening  territory  may  be  de- 
scribed as  one  continuous  city,  where  dwell 
at  least  one  million  people.     It  is  estimated 
that     in     1902,     108,500,000      persons     were 
brought  to  the  city  by  the  Hudson  river  ferry 
fleet.     The  subway  may  be  expected  to  have 
a  capacity  on  its  four-track  section  of  some 
350,000  passengers  a  day,  or  perhaps  125,000,- 
000  a  year,  to  be  added  to  the  present  carry- 
ing capacity  of  all  local  transportation  lines 
in  Greater  New  York,  estimated  at  approxi- 
mately 1,167,124,000  a  year.     The  utter  dis- 
parity  of   these   combined   figures   with   the 
number  of  rides  which  it  may  be  reasonably 
expected  will  have  to  be  provided  for  only 
eleven  years  hence,  according  to  Mr.  Whin- 
ery's  conservative  estimate,  is  the  true  meas- 
ure of  New  York's  transportation  problem,  in 
which  scheme  of  transportation  the  subway 
is  only  a  single  link. 

The  principal  engineering  features  of  the 
subway  were  so  fully  described  in  the  last 
report  of  the  Rapid  Transit  Commission,  a 
full  extract  of  which  was  printed  in  the 
Railroad  Gazette  of  Sept.  4,  1903,  that  they 
have  only  been  touched  upon  in  the  series 
of  articles  in  the  present  issue.  The  work 
has  so  many  sides  and  so  many  different 
aspects  of  interest  that  it  has  seemed  best 
to  describe  it  in  five  separate  articles,  so 
that  each  of  the  main  topics  will  be  found 
complete  in  itself.  These  topics  deal  with 
early  transportation  in  New  York,  with  the 
history  and  physical  aspects  of  the  subway, 
with  its  traffic  features,  its  power  equipment 
and  its  safety  devices.  In  addition,  a  paper 
is  reprinted  from  the  Proceedings  of  the  In- 
stitution of  Civil  Engineers  of  London,  de- 
scribing the  method  employed  in  building  the 
tube  railroad  in  that  city  by  tunneling  with 
a  shield  through  the  stiff  blue  clay.  This 
work  affords  an  interesting  contrast  with 
the  building  of  the  New  York  subway. 
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THE  ENGINEERING   STANDARDS 
COMMITTEE. 


The  English  Engineering  Standards  Com- 
mittee has  been  doing  much  more  work  than 
is  generally  known  in  this  country,  and  it 
has  covered  more  ground  than  any  one  of 
our  societies  here.  On  page  348  we  give  a 
diagram,  or  tree,  starting  with  the  Main 
Committee,  and  showing  how  the  sub-corn- . 
mittees   have    branched    out   from    it.      The 


Committee  on  Electrical  Plant  has  grown 
both  ways  from  the  center,  and  is  now 
sprouting  out  at  one  end.  It  bids  fair  to 
equal  all  of  the  others  combined  if  it  keeps 
on  growing.  The  Main  Committee  has  com- 
plete control  of  this  work,  and  is  composed 
of  men  well  fitted  to  carry  it  through  to  suc- 
cessful completion.  They  are  as  follows: 
James  Mansergh,  Esq.  (chairman);  Sir 
William  White,  K.C.B.;  Sir  Benjamin  Baker, 
K.C.B.;  Sir  John  Wolfe  Barry,  K.C.B.;  Sir 
Douglas  Fox,  J.  A.  McDonald,  Esq.  (Midland 
Railway) ;  Prof.  Unwin  (City  and  Guilds  of 
London  Central  Institution).  Nominated 
by  the  Institution  of  Civil  Engineers. 

B.  Windsor  Richards,  Esq.  (Guest,  Keen 
&  Nettlefolds,  Ltd.),  William  H.  Maw,  Esq. 
Nominated  by  the  Institution  of  Mechanical 
Engineers. 

G.  Ainsworth,  Esq.  (Consett  Iron  Co.); 
Arthur  Cooper,  Esq.  (North-Eastern  Steel 
Co.)  Nominated  by  the  Iron  and  Steel  In- 
stitute. 

Archibald  Denny,  Esq.  (Wm.  Denny  & 
Bros.);  Francis  Elgar,  Esq.  Nominated  by 
the  Institution  of  Naval  Architects. 

Sir  William  Preece,  K.C.B.;  Col.  Cromp- 
ton,  C.B.  (Crompton  &  Co.).  Nominated  by 
the  Institution  of  Electrical  Engineers. 

Dr.  Tudsbery  (Hon.  Sec.)  Institution  of 
Civil  Engineers;  Leslie  S.  Robertson,  Esq. 
(Sec),  28  Victoria  Street,  S.  W. 

The  first  work  undertaken  by  the  commit- 
tee was  the  standardization  of  rolled  sections 
used  in  shipbuilding,  etc.  This  work  was 
completed  some  time  ago  and  issued  in  con- 
venient form  for  use.  It  covers  equal  angles, 
unequal  angles,  bulb  angles,  bulb  tees,  bulb 
plates,  Z  bars,  channels,  beams  and  T  bars. 

This  was  followed  by  a  very  complete  set 
of  tables,  giving  "Properties  of  British 
Standard  Sections."  These  are  both  well 
known  in  this  country,  and  many  have 
wrongly  drawn  conclusions  that  the  matter 
of  specifications  and  the  testing  of  materials 
were  not  being  considered  by  the  committee; 
but,  as  a  matter  of  fact,  this  is  a  very  impor- 
tant part  of  their  work,  and  several  specifi- 
cations have  already  been  issued,  as  shown 
by  the  following:  Specifications  and  Sections 
of  British  Standard  Tramway  Rails;  Report 
on  the  Influence  of  Gage  Length  and  Section 
of  Test  Bar  on  the  Percentage  of  Elonga- 
tion, by  Professor  W.  C.  Unwin;  British 
Standard  Specification  for  Tubular  Tramway 
Poles;  Forms  of  Standard  Test  Pieces;  Brit- 
ish Standards  for  Electrical  Machinery.  In 
addition  to  these  the  committee  is  now  work- 
ing on  specifications  and  tests  for  steel  cast- 
ings and  forgings  used  in  marine  work,  and 
specifications  of  locomotive  steel  plates,  tires, 
axles,  steel  springs,  steel  bull-head  rails,  flat 
bottom  rails,  etc. 

Mr.  Leslie  Robertson,  Secretary  of  the 
Main  Committee,  is  now  in  this  country  to 
learh  at  first  hand  what  has  been  done  here 
toward  standardizing  specifications,  and  to 
give  our  engineers  full  information  as  to 
what  has  been  done  by  his  committee  up  to 
this  time,  and  what  work  they  now  have  un- 
der consideration.  These  meetings  will  be 
held  in  New  York  City  and  Chicago.  They 
are,  in  a  sense,  preliminary  meetings  to  de- 
cide on  subjects  that  can  be  taken  up  to  the 
best  advantage  at  the  Engineering  Congress 
in  St.  Louis.  It  is  expected  at  thjat  time  that 
there  will  be  a  general  discussion  on  the 
most  important  features  of  specifications  for 
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structural  steel,  rails,  etc.  The  importance 
of  the  work  which  the  committee  is  doing  is, 
perhaps,  not  fully  appreciated.  We  have  al- 
ready commented  on  the  desirability  of  in- 
ternational standards  for  testing  materials, 
but  after  all  such  standards  are  but  a  pre- 
liminary step  towards  the  adoption  of  inter- 
national standard  shapes,  etc.  If  the  work 
which  the  committee  is  promoting  is  carried 
to  a  successful  end,  it  will  have  served  a  use- 
ful purpose,  and  the  ends  desired  certainly 
warrant  the  hearty  co-operation  of  all  inter- 
ested in  the  manufacture  and  design  of  en- 
gineering materials. 


MUTATIONS  OF  RAILROAD  INVESTMENT. 


The  mutations  of  railroad  investment  in 
the  United  States  may  be  divided  into  four 
periods,  each  with  pretty  distinctive  lines  of 
demarcation.  The  first  takes  us  through 
what  may  be  classed  as  a  kind  of  "empirical" 
and  speculative  epoch,  reaching  from  the 
first  railroad  ventures  in  the  thirties  down 
to  the  close  of  the  Civil  war  in  1865.  As  the 
adjectives  prefixed  to  the  period  imply,  the 
railroad  building  and  railroad  projects  of 
the  time  were,  for  those  days,  venturesome. 
The  great  future  of  American  railroads  was 
unforeseen  or  seen  but  dimly;  as  new  invest- 
ments railroads  were  rated  as  hazardous,  if 
not  extra-hazardous;  the  dividend  rate  which 
could  carry  the  market  price  of  a  railroad 
stock  to  par  had  to  be  high — as  high,  some- 
times, as  eight  or  ten  per  cent.;  and  the  few 
bonds  issued  at  a  period  when  bonds  were 
unclassified  and  usually  simple  first  mort- 
gage securities,  also  had  to  carry  a  seven 
per  cent,  return  to  lift  them  to  the  par  point 
of  100.  Consolidation  had  hardly  begun;  but 
the  basic  stems  had  been  laid  for  the  great 
systems  which  were  to  come. 

The  second  period  reaching,  in  a  general 
way  from  the  close  of  the  Civil  war  down  lo 

1880,  inclusive,  is  historically  perhaps  the 
most  interesting  of  all  to  the  student  of 
railroad  investment.  Its  leading  features — 
the  onset  of  the  fever  of  railroad  building, 
the  first  important  steps  in  consolidation,  the 
struggles  of  rivals  for  territory  and  all  lead- 
ing up  logically  to  the  panic  of  the  autumn 
of  1873  and  the  years  of  stress  that  followed 
— are  too  familiar  to  need  rehearsing  at 
length.  But  two  investment  features  of  that 
period  never  seem  to  have  attracted  due  at- 
tention. One  was  the  persistency  with 
■which  railroad  bonds  of  high  security  con- 
tinued until  somewhat  later  than  1873  their 
profitable  return  to  the  investor  of  six  or 
even  seven  per  cent.;  and  a  second  feature 
was  the  fall  of  that  return  to  a  point  lisually 
between  4  and  5  per  cent,  during  the  latter 
part  of  the  "long  drag"  between   1873   and 

1881.  First  class  .railroad  stocks  that  con- 
tinued their  dividends  fell  decidedly  during 
the  stressful  years  following  the  great  panic; 
but,  in  general,  first  class  railroad  bonds 
slowly  but  pretty  steadily  rose.  The  seem- 
ing anoma.ly  had,  however,  its  explanation  in 
the  psychology  of  railroad  investment.  Hard 
hit  by  losses  in  stocks  and  with  fears  of 
other  losses  to  come,  the  railroad  investor 
turned  to  gilt-edged  bonds,  and  the  demand 
reduced  the  return  on  them  to  the  4  per  cent, 
rate,  which  has  never  since  been  exceeded 
except  for  a  few  months  at  the  very  bottom 
of  the  depths  of  financial  depression.  In  this 
steadiness  of  the  better  classes  of  railroad 
bonds   reaching  now   through   almost  three 


decades  of  time  is  to  be  found  the  strongest 
pledge  of  the  intrinsic  soundness  of  the 
American  system  of  railroads  in  its  relations 
to  investment  capital. 

The  third  period,  spanning  some  eighteen 
years  following  1880,  had  also  some  impres- 
sive characteristics.  Consolidation  became 
active — though  not,  as  in  later  years,  stupen- 
dous— and  with  the  extinction,  in  many 
cases,  of  local  rivalry  came  the  epoch  when 
questions  of  rates  were  transferred  from 
legislatures  and  State  railroad  commissions 
to  federal  jurisdiction.  Railroad  construc- 
tion leaped  about  100  per  cent.;  and  the  divi- 
dend and  interest  return  for  the  investor  ran 
steadily  down  until  the  holder  of  old  7  per 
cent,  bonds  found  his  income  reduced  one- 
half.  To  the  latter  part  of  this  period  be- 
longs, too,  the  electric  railway  rivalries  with 
steam  and  an  entirely  new  set  of  problems 
for  the  steam  railroads  to  solve;  problems 
which  are  not  solved  yet — the  electric  roads 
meanwhile  creating  not  merely  a  form  of 
competition  in  trafiic  but  in  investment  also. 

So  we  have  reached  the  fourth  and  present 
epoch  with  its  "high  finance,"  in  which  the 
investor  fronts  a  set  of  conditions,  in  many 
respects  quite  new  and  often  puzzling.  Dur- 
ing the  last  four  or  five  years  he  has  gone 
to  bed  at  night  deeming  himself  the  owner  of 
a  certain  block  of  shares  of  high-grade  rpil 
road  stock  with  voting  power;  he  has  waked 
in  the  morning  to  find  his  voting  power 
passed  over  to  a  holding  company  and 
"blanket  mortgage"  bonds  displacing  his 
stock.  He  has  gone  to  business  in  the  nioru 
ing  as  a  shareholder  in  one  company  and  re- 
turned home  in  the  afternoon  to  find  his  per- 
sonality lost  in  a  corporation  of  other  inter- 
ests and  bearing  another  name;  and,  to  gen- 
eralize broadly,  he  has  found  his  individual- 
ity merged,  faded  and  all  but  eclipsed  in  the 
mazes  of  new  combination,  carrying  some- 
times an  Ossa  upon  Pelion  of  new  obliga- 
tions. If  the  railroad  investor  ia  a  holder 
of  an  old  bond  of  quality,  whether  senior  or 
junior,  he  can  go  to  bed  and  sweet  rousing; 
otherwise,  with  the  risk  of  awaking  to  rude 
surprises.  In  the  second  period  of  our  study 
— a  period  of  adversity — the  stockholder  was 
apt  to  be  snuffed  out  by  foreclosure  of  the 
underlying  mortgage;  in  the  last  period — 
a  period  of  prosperity — he  has  been  snuffed 
out  by  the  reverse  process  of  plastering  a 
mortgage  over  stock.  In  what  we  may  call, 
in  perhaps  too  stilted  terms,  the  four  ages  of 
railroad  investment — Projection,  Reaction, 
Expansion  and  Consolidation — the  last, 
while  much  the  shortest,  has  also  been  the 
most  dramatic. 

Will  the  dramatic  age  prove  also  a  tragic 
one?  Will  "high  finance"  and  the  changes 
wrought  by  great  aggregations  of  capital  in 
few  hands  and  too  often  used  selfishly  spell 
the  downfall  of  the  smaller  individual  rail 
road  investor?  We  do  not  think  so.  Sharply 
as  the  device  of  the  too  often  speculative 
"holding  company"  is  to  be  criticized  in  cer- 
tain directions,  it  has  not  always  involved 
large  increase  of  new  stock;  the  character  of 
the  stock  is  known;  and  the  foreclosure  pow- 
ers of  the  new  and  great  issues  of  bonds,  if 
exercised  hereafter,  is  likely  to  be  at  the  ex 
pense  of  the  holding  company,  and  the  old 
shareowners  will  merely  come  again  to  their 
own.  Over  and  above  all  else  is  that  immut- 
able law  of  the  final  conservatism  of  capital 
by   which   sane   reaction    invariably   follows 


speculative  action  and  overtakes  it.  The  rail 
road  investor  who  has  lived  in  manhood  for 
a  third  of  a  century  or  more  has  seen  many 
shiftings  of  railroad  conditions,  and  he  will 
probably  see  more — for  example,  some  strik- 
ing readjustments  in  the  relations  of  rail- 
road securities  to  the  market  and  to  each 
other  as  the  steam-electric  problem  moves 
toward  solution — but  his  property  is  there  in 
concrete  shape  and  under  conditions  of  value 
both  intrinsic  and  enduring. 


The  construction  of  the  New  York  sub- 
way necessitated  the  tearing  down  of  a  12- 
story  steel  building  at  Broadway  and  Forty- 
second  street.  This  building,  although  built 
early  in  1899,  gives  nevertheless  some  inter- 
esting facts  concerning  the  permanence  of 
structural  steel.  When  the  building  was 
built  the  steel  work  was  given  two  coats 
of  paint  composed  of  carbon  and  linseed  oil. 
Some  of  the  columns  and  girders  were  in- 
cased in  shells  of  brick  and  some  in  terra 
cotta.  Where  terra  cotta  was  used  the  space 
between  the  steel  and  the  terra  cotta  was 
filld  in  with  brick  and  cement  mortar.  In- 
spection showed  that  the  steel  work  was  in 
first  class  condition;  the  few  rust  spots  evi- 
dently having  been  on  the  metal  at  the  time 
of  erection  and  were  due  to  abrasion  of  the 
paint.  The  outer  columns  and  girders  were 
also  in  good  condition.  Of  course,  accurate 
conclusions  cannot  be  drawn  from  these  ob- 
servations owing  to  the  short  time  which 
the  building  stood.  It  is  pretty  well  known, 
however,  that  the  permanence  of  structural 
steel  depends  greatly  on  the  condition  of 
the  metal  before  the  preservative  coating 
is  applied.  Paint  will  not  stop  the  destruc- 
tive action  of  a  rust  spot.  The  surfaces  of 
the  metal  should  be  thoroughly  cleaned  be- 
fore the  paint  is  applied,  otherwise  oxida- 
tion once  started  will  continue  to  eat  its 
way  into  the  material  beneath  the  surface 
of  the  paint. 


Denver    &    Rio    Grande. 


The  most  profitable  year  in  the  history  of 
the  company,  so  far  as  net  earnings  are  con- 
cerned, was  that  ending  June  30,  1902,  when, 
with  gross  earnings  of  $17,036,828  net  earn- 
ings were  $6,705,286,  on  the  2,347  miles  of 
road  worked;  an  average  of  $2,857  net  per 
mile.  In  1903,  although  gross  earnings  in- 
creased nearly  $268,000,  operating  expenses 
increased  still  more,  so  that  net  earnings 
were  somewhat  smaller  than  in  1902,  and 
this  current  year  the  road  has  had  to  bear 
the  brunt  of  the  protracted  Colorado  miners' 
strike,  amounting  to  little  less  than  civil  war 
in  some  localities;  but,  although  gross  earn- 
ings were  reduced  to  $16,446,435,  expenses 
were  also  reduced,  so  that  the  decrease  of 
$858,125  in  gross  only  cost  the  road  $286,718 
in  net.  As  a  matter  of  fact,  owing  to  the 
omission  of  the  charge  against  net  income 
for  extraordinary  betterments  and  for  worn 
out  narrow  gage  equipment,  a  surplus  of 
$234,413  was  carried  to  the  credit  of  profit 
and  loss,  as  against  $185,765  last  year. 

The  Denver  &  Rio  Grande  has  for  many 
years  been  unique  in  that  with  a  system 
made  up  partly  of  standard  gage  and  partly 
of  narrow  gage  the  narrow  gage  mileage  has 
approached  that  of  the  standard  gage.  Ten 
years  ago  the  system  included  1,201  miles  of 
standard  gage  and  962  miles  of  narrow  gage. 
In  1899,  with  an  increase  of  the  standard 
gage  to  1,234,  the  narrow  gage  had  been  in- 
creased to  1,034;  but  since  then  the  standard 
gage  mileage  has  been  increased  evenly, 
while  the  narrow  gage  mileage  has  been  al- 
most as  evenly  decreased,  until,  at  the  pres- 
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ent  time,  over  G2  per  cent,  of  the  total  mile- 
age is  standard  gage.  The  company  has  had 
it  constantly  in  mind  that  its  narrow  gage 
lines  were  likely  to  be  of  more  or  less  tem- 
porary duration,  and  consequently  it  has 
freely  written  off  the  value  of  its  narrow 
gage  equipment,  but  has  hesitated  to  buy 
any  new  cars  and  locomotives  of  this  type. 
As  a  result,  it  was  mentioned  in  the  report 
last  year  that  a  considerable  part  of  the 
narrow  gage  freight  equipment  was  25  or 
more  years  old,  and  that  it  was  at  once  de- 
sirable and  economical  to  replace  much  of 
it  with  modern  equipment,  in  spite  of  its 
temporary  nature.  To  accomplish  this,  dur- 
ing the  last  fiscal  year  an  equipment  trust 
was  arranged,  covering  1,700  narrow  gage 
freight  cars  in  addition  to  500  standard  gage 
coal  cars  and  a  small  amount  of  passenger 
equipment.  The  securities  issued  bear  4\'2 
per  cent,  interest  and  aggregate  $1,500,000 
par  value,  to  be  met,  principal  and  interest, 
by  20  semiannual  payments. 

The  railroad  company  has  now  transferred 
its  express  business  to  the  Globe  Express 
Company,  incorporated  under  the  laws  of 
Colorado  and  controlled  by  the  Denver  & 
Rio  Grande  through  ownership  of  the  entire 
capital  stock.  As  a  result  of  this  transac- 
tion,  both   earnings  and   expenses   from  ex- 
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vided  into  three  parts;  $236,980  was  taken 
care  of  by  the  improvement  fund  from  tracks 

taken  up;  $111,621  was  charged  to  cost  of 
road,  and  $75,530  to  the  improvement  fund 
from  inventory  surplus. 

The  principal  statistics  of  operation  were 
as  follows: 

1004.  1003. 

Mileage  Worked   2,398  2.378 

Gross   earnings .$10,440,435  $17,304,500 

Freiglit    earnings    11,398,104  12,281,492 

I'assenger    earnings    ..         3,959,252  3,827,924 

Operating     expenses..    10.058,444  10,629,850 

Conducting   Trans    5.409.145  5,770,018 

Main,  way  and  struc 2,174,828  2,293,405 

Main,    of    equipment 1,919,519  1,942,914 

Net  earnings 0,387.091  6,674,700 

Net   income    0.002.330  6.884,420 

Fi.xed    charges    and    taxes     3,787.779  3,094,395 

Surplus   for   year    2,574,413  2,902,50J 

Betterment    appropriat'n*         120,000  537,547 

♦Including  renewal  fund. 
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NEW  PUBLICATIONS. 


Details    of    Bridge    Construction.    Part    I. 
Arch  Spans.     By  Frank  W.  Skinner.     New 
York:       McGraw     Publishing     Co.,     1904. 
Price  $3. 
This  is  the  first  volume  of  a  series  of  books 
in   which  the  purpose  of  the  author  is  "to 
present  the  development  of  advanced  prac- 
tice  and   its   standard   details,   to   illustrate 
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Denver  &  Rio  Grande. 


press  traffic  have,  of  course,  fallen  off  dur- 
ing the  year.  General  freight  earnings  de- 
creased $883,387  from  the  preceding  year, 
amounting  to  $11,398,104.  Passenger  earn- 
ings, however,  increased  $131,327,  to  a  total 
of  $3,959,252.  Of  the  decrease  in  operating 
expenses  to  an  aggregate  of  $571,407,  $300,872 
is  accounted  for  by  the  smaller  cost  of  con- 
ducting transportation.  Express  expenses, 
as  explained  above,  decreased  $116,483,  while 
maintenance  of  way  and  structures  decreased 
nearly  $120,000.  The  charge  for  maintenance 
of  equipment  also  was  slightly  smaller  than 
last  year. 

The  Denver  &  Rio  Grande  reports  are  al- 
ways full  and  explicit,  so  that  it  is  possible 
to  trace  accurately  the  betterment  work 
done,  and  observe  the  account  to  which  it 
was  charged.  Last  year,  as  previously  stated, 
$417,547  was  charged  net  income  for  extra- 
ordinary betterments;  $630,628  was  charged 
to  operation,  i.e.,  maintenance,  and  $287,478 
to  cost  of  road,  making  a  total  betterment 
expenditure  of  $1,335,652.  This  year  the 
total  expenditure  under  this  head,  including 
everything  not  otherwise  specifically  charged 
to  equipment  or  to  maintenance,  amounted  to 
$873,300.  Of  this,  $445,168  was  charged  to 
operation.     The  remaining  $428,132   was  di- 


the  classes  of  structures  adapted  to  different 
conditions,  show  some  of  the  characteristic 
differences  between  American  and  foreign 
designs  and  illustrate  some  primitive  or  ob- 
solete constructions  besides  recording  im- 
portant and  well-known  examples  so  as  to 
have  their  principal  data  easily  accessible." 
The  types  of  bridges  which  can  be  classed 
as  arch  spans  are  treated  in  this  volume 
under  four  heads,  wood  and  iron  spans,  steel 
and  iron  spandrel  braced  arches,  steel  and 
iron  arch  trusses  and  steel  and  iron  plate 
girder  arches.  Some  80  examples  have  been 
selected  from  among  structures  of  this  class 
situated  in  widely  different  parts  of  the 
world,  and  the  characteristic  features  of 
each  are  briefly  pointed  out  in  connection 
with  the  illustrations  from  drawings  and 
photographs.  The  author  has  refrained  from 
theory  or  speculative  comment  and  has  in- 
cluded little  mathematical  or  analytical  data 
in  the  descriptions.  In  many  cases  only  the 
details  of  construction  which  distinguish  any 
one  bridge  from  others  of  the  same  class  have 
been  selected,  and  as  a  whole  the  book  pre- 
sents a  collection  of  data  and  information 
valuable  alike  to  the  engineer,  contractor, 
student,  draftsman  or  municipal  officer.  It 
is  essentially  practical. 


TRADE   CATALOGUES. 


Chicago  Tool  &  Supply  Company,  Chicago, 
sends  a  circular  of  its  "Green"  pneumatic 
hammers.  The  hammer  is  shown  complete 
and  also  unassembled,  there  being  but  10 
parts  to  it.  A  description  is  given  and  also 
a  table  of  sizes  with  piston  diameter,  stroke 
in  inches,  capacity,  weight  in  pounds,  length 
in  inches,  blows  per  minute  and  cubic  feet 
of  free  air  consumed.  The  circular  is  neatly 
printed  in  black  and  red. 


The  McClintic-Marshall  Construction  Com- 
pany, Pittsburg,  Pa.,  are  distributing  an  il- 
lustrated pamphlet  descriptive  of  some  of 
the  foundries  and  machine  shops  which  it 
has  built.  It  has  an  appropriate  cover  artis- 
tically executed  in  colors.  Among  the  full 
page  half-tones  shown  are  illustrations  of 
the  exterior  and  interior  of  the  machine  and 
erecting  shop  of  the  P.  &  L.  B.  R.  R.  at  Mc- 
Kees  Rocks,  Pa. 


The  Glacier  Metal  Company,  Richmond, 
Va.,  are  distributing  an  illustrated  post  card 
which  gives  an  outline  of  the  political  sit- 
uation up  to  the  present  time.  It  mentions 
that  there  are  about  131  doubtful  States. 
Notwithstanding  this  the  company  is  not 
at  all  uneasy  about  the  situation,  for  they 
feel  that  the  whole  country  is  solid  for 
"Glacier." 


The  C.  W.  Hunt  Company,  New  York, 
sends  an  illustrated  catalogue  descriptive  of 
its  coal  handling  machinery  for  use  in  power 
stations,  boiler  rooms,  coaling  stations,  etc. 
Industrial  railways,  electric  locomotives,  etc., 
are  also  described. 


CONTRIBUTIONS 


steel  Car  Design. 


Belleville,  Pa.,  Sept.  7,  1904. 
To  THE  Editor  of  the  Raii,ro.\d  Gazette: 

In  the  Railroad  Gazette  for  July  22  in  the 
article  on  Steel  Car  Design,  should  not  the 
equation  for  moments  at  any  point  in  the 
center  sills  due  to  the  weight  of  the  car  body 
be 


M,  = 
instead  of 

M,  = 


Pi  X 


a 


(4 


-  1  + 


1  + 


E.    HERMANSEN. 

Our  correspondent  is  right.  The  error  was 
a  typographical  one  and  does  not  affect  the 
subsequent  equations  or  values  in  the  tables. 
— Editor. 


The    Telautograph    in    Railroad    Service. 


Gray's  Telautograph,  a  telegraph  instru- 
ment which  records  a  message  at  the  receiv- 
ing end  in  the  handwriting  of  the  sender, 
and  with  which  the  readers  of  the  Rail- 
road Gazette  are  already  acquainted,  is  now 
in  use  at  the  Union  Station,  at  St.  Louis, 
for  announcing  at  various  points  in  the  sta- 
tion the  prospective  arrival  of  trains,  and 
we  understand  that  the  apparatus  is  giving 
marked  satisfaction. 

The  sending  operator  is  in  the  signal 
tower  at  the  entrance  to  the  station  yard, 
and  he  writes  (sends)  his  message  announc- 
ing each  train  as  soon  as  the  train  comes 
within  sight;  and  as  all  trains  run  past 
the'  tower  and  are  backed  in,  this  gives  the 
men  in  the  station  about  five  minutes  ad- 
vance notice.  During  the  busy  hours  of  the 
morning  and  evening  the  sending  operator 
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keeps  his  line  at  work  almost  continuously. 
There  are  receiving  instruments  (which  sub- 
stantially serve  the  purpose  of  bulletins) 
in  the  station  mast'lr's  ofBce,  the  baggage 
room,  the  information  bureau,  and  a  number 
of  other  places  at  which  prompt  informa- 
tion concerning  incoming  trains  is  desirable. 
For  each  train  the  number  of  the  track  on 
which  it  will  come  in  is  given  in  the  mes- 
sage. The  advantage  of  this  method  of  com- 
munication over  the  telegraph  is  in  the  fact 
that  no  operator  is  necessary  at  the  receiv- 
ing end;  and,  as  compared  with  the  tele- 
phone, there  is  not  only  this,  and  the  ad- 
vantage of  accuracy,  but  the  person  at  the 
receiving  end  needs  give  no  particular  at- 
tention to  the  apparatus.  With  a  sending 
operator  who  writes  a  clear,  legible  hand, 
the  apparatus  assures  clear  and  legible  bul- 
letins at  all  the  receiving  stations.  The  send- 
ing operator  has  a  receiving  apparatus  con- 


nected to  the  line  in  his  own  office  so  that 
he  always  sees  the  record  of  what  he  is 
sending.  Any  intelligent  person  who  can 
write  can  send  the  messages,  and  the  re- 
ceiving instrument  is  self-registering,  so  that 
there  is  no  delay  if  the  person  at  that  end 
is  absent  from  his  office. 


Locomotive  Coaling  Station  for  the  Central 
Railroad  of   New  Jersey. 


The  Robins  Conveying  Belt  Company,  New 
York,  has  just  completed  a  800-ton  capacity 
coaling  station  for  the  Central  Railroad  of 
New  Jersey.  The  plant  is  at  the  Elizabeth- 
port  shops  and  is  built  parallel  to  the  New- 
ark branch  road.  It  is  the  railroad  com- 
pany's intention  in  the  near  future  to  buiUl 
a  section  across  this  road,  as  shown  by  tho 
dotted  lines.     The  building  is  of  timber  and 


consists  of  one  large  coal  pocket  and  a  sand 
pocket.  The  coal  pocket  has  partitions  for 
the  division  of  the  several  kinds  of  coal  to 
be  stored,  and  it  is  provided  with  eight  coal 
chutes,  four  on  each  side  of  the  building. 
These  chutes  are  of  a  new  design,  and  are 
operated  from  the  engine  tender.  There  are 
two  sand  chutes,  one  on  each  side  of  the 
sand  pocket.  Two  24-in.  belt  conveyors  are 
used.  The  belts  have  a  Vio  pure  rubber* 
cover  at  their  centers.  The  conveyor  "A" 
is  35  ft.  between  centers  and  is  driven  by  a 
5  h.p.  D.  C.  Sprague  motor.  Conveyor  "B" 
is  240  ft.  between  centers  and  is  driven  by 
a  30  h.p.  motor.  The  coal  is  discharged  from 
hopper-bottom  cars  into  the  track  hopper, 
thence  upon  a  grizzly  and  thence  to  a  short 
conveyor  which  dumps  at  right  angles  upon 
the  long  conveyor  "B,"  which  in  turn  dis- 
charges into  any  part  of  the  coal  pocket  de- 
sired by  means  of  an  automatic  tripper.    Any 


Side  Elevation  of  Locomotive  Coaling   Station,  C.   R.   R.  of   N.  J. 
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Cross  Section  of  Coaling  Station  Showing  Proposed   Extension,  0.  R.  R.    of  N.  J. 


lumps  of  coal  larger  than  8  in.  drop  on  to  a 
shaft  at  the  lower  end  of  the  grizzly  where 
they  are  broken  up  and  fall  on  to  the  con- 
veyor "A."  The  troughing,  return,  and  guide 
idlers  are  of  cast  iron  and  run  on  hollow 
cold  drawn  steel  tube  shafts.  These  are 
lubricated  by  means  of  patent  compression 
grease  cups  mounted  on  their  ends.  The 
tripper  is  of  the  Robins  automatic  reversible 
type,  and  can  be  operated  automatically  by 
means  of  a  lever  on  the  side  of  the  tripper 
and  stops  placed  on  the  rails,  or  by  hand 
from  either  side  of  the  machine,  the  power 
being  taken  from  the  conveyor  belt  in  both 
cases.  The  tripper  can  also  be  made  to  oper- 
ate in  a  fixed  position  by  throwing  out  the 
automatic  attachment  and  clamping  the  ma- 
chine  to   the   rails.     The   carrying  portions 
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of  the  belts  are  kept  clean  by  means  of  auto- 
matic rotary  brushes.  The  driving  pulleys 
at  the  conveyor  ends  have  extra  high  crowns 
and  are  secured  to  their  shafts  by  both  keys 
and  set  screws,  as  are  also  the  cast  iron 
gears.  The  track  hopper  and  chutes  are  of 
yellow  pine  lined  with  steel.  The  sand 
pocket  is  lined  inside  with  Paroid  roofing 
paper,  and  the  floor  is  of  IV,  planks  doubled, 
with  roofing  paper  placed  between.  The 
plant  is  electrically  driven  throughout,  and 
the  speed  of  the  conveyor  belt  is  377  f.p.m. 


A    Long    Run    Without   a   Stop. 


BY  H.  A.  B.   CAMPBELL. 

On  July  1,  1904,  the  Great  Western  of  Eng- 
land started  the  running  of  one  train  each 
way  per  day,  between  London  and  Plymouth, 


lOG         Bath   3 :13 

93         Chippenham     3  :27 

77  Swindon 3 :44 

53  Didoot     4  :07 

35  Keadiug    4  :24 

London    Arr.  5  :00  P.  M. 

Such  a  run  is  remarkable,  because,  first, 
it  is  done  daily  by  two  trains,  one  up  and 
one  down.  Second,  because  for  70  miles  of 
the  distance  the  grades  are  exceptionally  se- 
vere. Three,  because  a  high  average  speed 
is  maintained  throughout,  namely,  56  m.p.h. 
This  run  of  246  miles  has  been  done  with- 
out a  stop  with  a  five-car  train  at  an  aver- 
age speed  of  66  m.p.h.  On  May  9,  1904,  with 
a  mail  special  of  five  postal  cars,  the  run 
was  made  at  an  average  speed  of  70%  m.p.h. 
with  one  stop  to  drop  a  car.  Such  runs  are 
A  proof,  that  the  present  daily  performance 
is  well  within  the  limits  of  both  the  loco- 
motives and  the  permanent  way.     The  fol- 


to  an  American  must  be  considered  moun- 
tainous. These  are  the  grades  which  have  to 
be  met. 


From  Plymouth. 

Per  mile. 

1%  miles 132  ft. 

2Vio  miles 90  ft. 

Vi  mile 71  ft. 

%  mile 68  ft. 


To  Plymouth. 

Per  mile. 

2%  miles 60  ft. 

2\i  miles 123  ft. 

41,4  miles 110  ft. 

IV:,  miles 73  ft. 

The  track  is  laid  with  rails  weighing  95 
lbs.  to  the  yard,  32  ft.  long,  and  with  13  ties 
to  the  length.  A  heavy  cast  iron  chair  holds 
the  rail  to  the  tie.  The  road  is  stone  bal- 
lasted throughout,  four-tracked  as  far  as 
Bristol  and  two-tracked  from  there  on  to 
Plymouth  with  the  exception  of  the  1% 
miles  through  the  five  Dawlish  tunnels, 
which  is  single  track.  The  block  system  of 
signals  is  used  throughout,  and  water 
troughs  are  laid  at  three  different  points 
along  the  road.     Each  train  consists  of  six 


De  Glehn  Compound  Used  on  the  Great  Western. 

246  miles,  without  a  stop,  and  the  following  lowing  runs  are  from  the   company's  time-  cars  of  the  side  corridor  type,  and  with  ves- 

page  taken   from  the   railroad's   time-tables  tables  of  daily  trains:  tibules  between  each  car  and  made  up  in  fol- 

shows  the  running  times  of  these  two  trains.  ,   .      u  lowing  order:     1.     Composite  baggage  third. 

Distance  .t;o  -go.  2.     Third  class.     3.     First  class.     4.     Dining 

LonXi,                                                           Pass.,  a                                                               «"   |l  =  car  (72  ft.  long) .    5.    Second  class.    6.  Com- 

mlles.                                               A.M.      A.  M.  "5  S3  ^-                                                          :So    >§.§  posite  third.     Excepting  the  diner  the  cars 

3^'       RP^dfn''^ Dep.  10:10     .....  ^ Q^                                                          g      ^  are  52  ft.  long  with  Steel  underframes  and 

5^         nftlrot       11    03  -     London  to  Plymouth  in  265  mins.     245     55.6             ,,             fonrwhPPl     hoi?iP    trnnkc!        The 

77          Swinrinn 11    07  4     London  to  Exeter        in  205  mins.     193     56.7  carriea    OU    lour-wneei     DOgie    trucKS.       ine 

Q^         ph^inrToTTh^m 11-34  4     London  to  Birmingham,  137  mlus.     129     56.6  equipment     includes     steam     heat,     electric 

106         Bath^     ...•.;:::::::::::::      Illse  ^     London  to  Bristol,       inl20mins.     118     59.1  jigj^tg  ^j^^  ^^U  ^gUg_  ^^^^jjj^tic  vacuum  brake 

116        Bristol  (East  Depot)                     12^06^'  To  take  up  the  first  run  in  detail  let  it  be  and  pneumatic  train  signal.     The  train  has 

118        Bristol    (Pyile   Hill  Junction)     10:10  considered    as    to,    first,    the    roadbed    and  a  total  seating  capacity  for  200  passengers. 

162        Taunton""^':'.''"  .■.■.'.■.;:.■■..■:::     iiiil  grades;    second,  the  train  and  locomotives;         The  total  weight  of  the  cars  loaded  is  189 

193        Exeter    ..'.'.'.'.'.'.'..'.'.'.'.'..'.'!.'.'      1:27  third,  the  running  speeds  maintained.  tons,  and  the  gross  of  engine  and  train  is  283 

ill        Newton" Abbot '■.■.;.■  .■.■.'. ■;.'.■■.■       1 :52 V2  The    Great    Western    was    built    by    I.    K.  tons.     Such  a  train  is  by  no  means  a  rac- 


iao  BIO  ZiO  ZiO  atO        24S  Hiles 

Profile  of  the  Great   Western   between   London   and    Piyrtnouth. 


217 
222 
227 
231 
238 
245 

Distance 

froni 

XiOndon, 

miles. 

245 

238 

231 

227 

222 

217 

213 

208 

193 

162 

137 

118 

116 


Daintcn    

Totnes    

Rattery     

Wrangaton    

Hemerdon     

Plymouth     Arr. 


1  :59 

2:051/2 

2:13 

2:19 

2:28 


Pass., 

P.  M.  P.  M. 

Plymouth    Dep.  12  :35 

Hemerdon    12 :46 

Wrangaton    12 :55 

Rattery   1  ;00y2 

Totnes    1  :07 

Dainton    1  :13y2 

Newton  Abbot  ......:.......  1  :19y2 

Teignmouth   1  :26 

Exeter    1  :45 

Taunton   2  :16 

Uphill    Junction    2  :39 

Bristol    (Pylle    Hill   Junction)  2:58 

Bristol   (East  Depot) 3  ;02 


Brunei  (the  designer  of  the  steamship 
Great  Eastern),  regardless  of  cost.  Tun 
nels,  viaducts  and  bridges  were  used  to  make 
the  road  as  nearly  straight  and  level  as  pos- 
sible. But  in  spite  of  this  a  glance  at  the 
profile  of  the  road  will  show  that  it  is  not 
level.  Starting  from  London  the  first  70 
miles  have  a  very  slight  rise.  The  road  then 
falls  on  gradients  from  4  to  50  ft.  to  the 
mile  to  Bristol.  Then  follows  nearly  40 
miles  of  level  running,  to  be  succeeded,  how- 
ever, by  a  rise  of  390  ft.  in  10  miles  on 
grades  of  30  to  58  and  66  ft.  per  mile.  Then 
there  is  a  fall  of  300  ft.  in  the  next  10  miles 
to  Exeter.  But  from  Exeter  on  for  the  re- 
maining 52  miles  to  Plymouth  the  road  even 


ing  outfit.  And  it  must  also  be  borne  in 
mind  that  with  a  given  dead  weight  of  train 
one-fifth  more  passengers  are  carried  in  Eng- 
lish than  in  American  cars. 

The  regular  locomotive  used  to  haul  this 
train  is  the  company's  standard  four-coupled 
(4-4-0)  type.  A  good  idea  of  this  type  can  be 
seen  from  the  illustration.    It  has 

Cylinders   (single  expansion)   in 18  x  26 

Diameter  of  driving  wheels,  in 80 

Weight  on  driving  wheels,  lbs 75,000 

Boiler  pressure,  lbs   200 

Heating   surface,   sq.    ft 1 .800 

Grate  area,  sq.  ft 21 1/4 

Tank   capacity,    Iran,   gal 4,000 

Coal  capacity,  tons" 5 

Total  weight  engine  and  tender,  tons .93 

As  an  experiment  and  for  the  sake  of  com- 
paring the  work  done,  the  French  de  Glehn 
Atlantic  type  (4-4-2)  was  put  on  to  haul 
this  train.  The  illustration  shows  the  en- 
gine as  adapted  to  English  service  and  with 
the  company's  standard  tender..  It  has 

Cylinders,  in   13Vi«  and  22  x  23% 

Diameter  of  driving  wheels,   in    80 

Weight  on  driving  wheels,  lbs   71,000 

Boiler  pressure,  lbs 227 

Heating  surface,  sq.  f t. .  . 2.323 

Grate  area,   sq.  ft 29.5 
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Water   capacitj.   gal    4,000 

Coal  capacity,  tons   5 

In  running  the  246  miles  in  265  min.  with- 
out a  stop  the  following  reductions  in  speed 
have  to  be  made,  and  English  railroad  laws 
are  obeyed  to  the  letter. 

Bath  station   (curve)    15  m.p.h. 

Bristol  avoiding  line  (s.  curves) 10  m.  p.  h. 

Taunton 15  m.   p.  h. 

Exeter    5  m.  p.  h. 

Dawlish    tunnels    (single   track) 25  m.  p.  h. 

The  first  six  miles  out  of  London  are  a 
veritable  network  of  switches.  The  run  may 
be  taken  in  three  ways:  London  to  Ply- 
mouth, 246  miles,  in  265  min.  at  an  average 
speed  of  55.6  m.p.h.;  London  to  Exeter,  193-% 
miles,  in  195  min.  at  an  average  speed  ot 
59^4  m.p.h.;  Exeter  to  Plymouth,  52  miles, 
in  70  min.,  at  an  average  speed  of  44^2  m.p.h. 

In  order  to  keep  up  such  a  high  average 
speed  the  following  logs  of  the  runs  of  June 


Early  Transportation    in    New   York. 


BY   HENRY  E.   ARMSTRONG. 

Between  1682,  when  Gov.  Stuyvesant  died 
on  his  farm,  "the  Great  Bouwerie,"  and  the 
Revolution,  the  growth  of  New  York  was  slow 
for  a  city  of  its  destiny.  There  was  an  aver- 
age increase  of  population  of  only  150  a  year. 
In  1774  a  census  taken  by  the  authorities 
showed  a  total  of  22,861  souls.  Not  until 
after  the  War  of  Independence  do  we  find 
passenger  transportation  on  a  commercial 
basis.  In  1783  the  rate  for  a  carriage  ride 
from  the  Battery  to  Murray  Hill  was  four- 
teen shillings — about  two  dollars  and  a  half. 
For  two  shillings  more  the  traveler  could 
reach  Grade's  Point,  opposite  Hell  Gate.  For 
the  same  amount,  16  shillings,  he  might  go 
up  to  Apthorpe's,  on  the  west  side  of  the 
island,  about  where  Ninety-second  street  is 


ical  Bank  and  the  first  president  of  the 
world's  first  horse-railroad  company,  made 
its  initial  trip  between  Prince  and  Four- 
teenth street  on  Nov.  26,  1832.  It  car- 
ried the  Mayor  and  Common  Council  of  the 
city  and  John  Stephenson,  the  builder.  When 
the  subway  of  the  Rapid  Transit  Construc- 
tion Company  is  opened  to  traffic  the  occa- 
sion will  be  a  red-letter  day  in  the  history 
of  urban  transportation,  but  it  will  not 
arouse  and  interest  the  people  of  New  York 
as  did  the  passage  of  the  first  horse-car 
through  the  streets,  in  1832. 

After  the  Civil  War,  when  the  city  began 
to  spread  north  of  Central  Park,  which  had 
been  laid  out  in  1856,  it  became  evident  that 
the  horse-car  service  was  behind  the  times. 
The  Hudson  River  Railroad  landed  its  pas- 
sengers at  Thirtieth  street  and  Ninth  ave- 
nue, it  was  true,  and  the  New  York  &  New 


English    t-uilt   Express  Locomotive — Great   Western. 


30,  1904,  and  July  1,  1904,  will  speak  for 
themselves.  All  speeds  are  average.  The 
train  consisted  of  six  cars  hauled  by  the  Eng- 
lish built  engine.  From  London  to  Ply- 
mouth, a  distance  of  245  miles,  the  time  was 
264  minutes,  or  an  average  speed  of  55. S 
m.p.h.  From  London  to  Exeter,  a  distance 
of  193  miles,  the  run  was  made  in  194  min- 
utes, or  an  average  speed  of  59.6  m.p.h. 
From  mile  post  5  to  105,  a  distance  of  100 
miles,  the  time  was  92  min.  50  sec,  or  an 
average  speed  of  64.6  m.p.h.  From  mile  post 
4  to  205,  a  distance  of  200  miles,  the  time 
was  200  min.  30  sec,  or  an  average  speed  of 
60  m.p.h.  The  maximum  speed  was  75  m.p.h. 
From  Plymouth  to  London,  a  distance  of 


now.  The  journey  to  Harlem  was  a  day's 
excursion  and  cost  38  shillings.  When  the 
Subway  is  open  for  traflBc  the  New  Yorker 
of  1904  will  be  able  to  go  to  Kingsbridge  in 
half  an  hour  for  five  cents. 

The  first  serious  effort  to  furnish  trans- 
portation in  New  York  was  the  stage  line 
which  was  put  on  between  Bowling  Green 
and  Bleecker  street  in  1830.  Competition 
soon  became  brisk.  Coaches  in  all  the  glory 
of  high  colors,  and  embellished  with  por- 
traits of  celebrities,  traversed  the  city  from 
river  to  river,  and  from  the  point  of  the 
island,  where  the  Aquarium  (formerly  Castle 
Clinton)  stands  to-day,  to  Greenwich  Village 
and  Yorkville.     The  most  pretentious  stages 
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Plan    of    Make-up   of   Train — Great   Western. 


245  miles,  the  time  was  258  min.,  or  an  aver- 
age speed  of  57  m.p.h.  From  Exeter  to  Lon- 
don, a  distance  of  194  miles,  the  time  was 
187  min.  30  sec,  including  a  dead  stop,  or  an 
average  speed  of  62.1  m.p.h.  From  mile  post 
203  to  t,  a  distance  of  200  miles,  the  time 
was  197  min.  20  sec,  or  an  average  speed 
of  61  m.p.h.  From  mile  post  97  to  6,  a  dis- 
tance of  91  miles,  the  time  was  77  min.  55 
sec,  or  an  average  speed  of  70  m.p.h.  The 
maximum  speed  was  81  m.p.h. 

The  fact  that  one  locomotive  hauls  289 
tons  for  245  miles  without  a  stop,  and  at 
speeds  but  little  below  those  maintained  by 
the  world  famous  Camden-Atlantic  City 
trains,  shows  that  the  locomotive  must  be 
considered  a  fine  machine  whether  built  in 
England,  America  or  France. 


were  drawn  by  four  horses  and  bore  such 
honored  names  as  Lady  Washington,  George 
Washington,  and  De  Witt  Clinton.  New 
York  still  boasts  a  line  of  busses  on  Fifth 
avenue,  and  the  sight  of  them  in  an  age  of 
electric  traction  carries  the  mind  back  to 
a  day  when  the  Post  Road  to  Boston  ran 
through  Madison  Square,  and  what  is  now 
Central  Park  was  sacred  soil,  wantonly  wild 
and  famous  for  the  revolutionary  relic  of 
McGowan's  Pass. 

Seven  years  before  Madison  Square  was 
laid  out,  or  in  1831,  a  great  stride  was  made 
in  transportation  by  the  introduction  of  the 
horse-railroad.  In  that  year  the  New  York 
&  Harlem  Railroad  Company  was  organized. 
The  pioneer  of  all  street  cars,  the  John 
Mason,  named  for  the  founder  of  the  Chem- 


Haven  and  the  Harlem  railroads  had  ter- 
mini in  the  neighborhood  of  Madison  and 
Fourth  avenues  and  Twenty-sixth  street,  but 
to  avoid  accidents  trains  had  run  as  slowly 
as  the  horse-cars.  Agitation  for  quicker 
transportation  to  the  foot  of  the  island  re- 
sulted between  1868  and  1870  in  the  incor- 
poration of  two  underground  railroad  compa- 
nies. One  of  them  built  an  experimental 
section  beneath  Broadway  from  Warren  to 
Murray  street.  The  excavation  was  made 
by  a  shield  forced  ahead  by  hydraulic  pres- 
sure. Into  the  tunnel  was  introduced  a  steel 
casing  8  ft.  in  diameter,  which  was  to  hold 
a  car  as  the  piston  fits  in  the  cylinder.  By 
powerful  fans  the  car  was  to  be  blown  on 
its  way.  This  novelty  was  known  as  the 
Beach  pneumatic  road.  A  public  exhibition 
was  set  for  April  26,  1870,  and  18  daring  men 
crowded  themselves  into  the  car  and  were 
pushed  majestically  from  Murray  to  Warren. 
The  company  boldly  announced  that  it  would 
build  100  cars  and  soon  have  them  running 
from  the  Battery  to  Harlem.  But  that  hole 
in  the  ground  was  soon  abandoned,  and  the 
ambitious  scheme  to  shoot  business  New 
York  to  Harlem  pneumatically  came  to  noth- 
ing. 

Then  there  was  the  Arcade  Railway,  a 
picturesque  idea  that  was  never  put  into 
effect.  The  tracks  were  to  be  laid  in  a  long 
arcade  over  the  sidewalk  the  length  of  Broad- 
way; but  property  owners  along  the  route 
vigorously  objected,  and  the  promoters,  cal- 
culating that  the  expense  of  construction 
would  be  altogether  too  great  for  a  dividend- 
payer,  withdrew  the  Scheme.  A  Viaduct  rail- 
road to  run  through  private  property  and 
cross  intervening  streets  on  substantial 
bridges  shared  the  same  fate.  Another  pro- 
ject, the  Greenwich  Street  Elevated  Rail- 
road, begun  in  1866,  had  better  luck;  but 
never  were  promoters  more  abused  or  their 
public-spirited  prospectus  more  derided.   One 
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is  reminded  of  the  famous  protest  of  Ad- 
miral Sir  Isaac  Coffin  when  the  application 
for  a  charter  for  the  Liverpool  &  Manchester 
Railway  was  before  the  House  of  Commons. 
"Was  the  House  aware,"  asked  that  fine  old 
Tory,  "of  the  smoke  and  the  noise,  the  hiss 
and  the  whirl  which  locomotive  engines, 
passing  at  the  rate  of  10  or  12  miles  an  hour, 
would  occasion?  Neither  the  cattle  plowing 
in  the  fields,  nor  grazing  in  the  meadows, 
would  view  them  without  dismay.  Iron 
would  be  raised  in  price  100  per  cent,  or 
more  probably,  exhausted  altogether.  It 
would  be  the  greatest  nuisance,  the  most 
complete  disturber  of  quiet  and  comfort  in 
9,11  parts  of  the  kingdom  that  the  ingenuity 
of  man  could  invent." 

But  the  promoters  triumphed  in  spite  of 
the  Manhattan  Coffins  of  1866.  A  one-track 
road  was  built  from  Battery  Place  through 
Greenwich  street,  and  on  July  2,  1867,  New 
York  was  invited  to  ride  on  an  air-line  oper- 
ated by  cables.  Although  steam  locomotives 
were  soon  substituted  the  first  elevated  rail- 
road in  New  York  had  a  hard  time  of  it. 
Damned  up-hill  and  down,  the  butt  of  news- 
paper wits,  and  neglected  by  the  traveling 
public,  it  struggled  along  against  contumely 
and  ingratitude  until  the  sheriff  got  it.  That 
was  in  1871. 

The  legislature  was  asked  at  the  session 
of  1872  for  two  rapid  transit  charters.  Dr. 
Rufus  H.  Gilbert,  the  applicant  for  one  of 
them,  proposed  to  suspend  a  pneumatic  tube 
from  lofty  arches,  and  very  much  on  the 
principle  of  the  Beach  device  cars  were  to 
be  slid  through  it  noiselessly.  The  roaring 
and  grinding  and  creaking  of  the  Greenwich 
street  elevated  trains  was  the  chief  objec- 
tion to  them.  New  York  is  not  so  sensitive 
to  noise  now.  A  steam  railroad  built  up  at 
the  sides  to  save  the  modesty  of  second-story 
tenants  was  substituted  for  the  fantastic  plan 
of  Dr.  Gilbert,  and  then  there  was  a  return 
to  the  elevated  railroad  on  Greenwich  street. 
The  legislature  of  1875  tackled  the  irrepres- 
sible problem  again,  passing  the  Husted  bill 
for  the  appointment  of  a  commission  to  de- 
cide as  to  the  necessity  (!)  of  rapid  transit 
in  New  York,  and,  if  it  existed,  to  propose 
desirable  routes.  A  commission  of  Joseph 
Seligman,  Louis  B.  Brown,  Cornelius  H.  Del- 
amater,  Jordan  L.  Mott,  and  Charles  J. 
Cauda,  recommended  on  July  13,  that  ele- 
vated steam  railroads  be  built  upon  Second, 
Third,  Sixth  and  Ninth  avenues,  and  invited 
the  Gilbert  Company  and  the  New  York  Com- 
pany, the  latter  at  the  time  operating  a 
none  too  robust  elevated  road  on  Greenwich 
street,  to  enter  upon  the  work  of  construc- 
tion. Before  the  end  of  1876  the  New  York 
Company  (now  the  Ninth  avenue  line),  al- 
though assailed  on  all  sides  by  litigants  with 
extravagant  damage  claims,  had  pushed  its 
tracks  up  to  Fifty-ninth  street,  and  was  ad- 
vertising "40  through  trains"  a  day.  Cyrus 
W.  Field,  the  Atlantic  cable  magician,  in- 
vaded the  rapid  transit  field  in  1877,  and 
bought  a  controlling  interest.  By  June  5, 
1878,  the  Sixth  avenue  road  was  in  opera- 
tion from  Rector  street  to  Central  Park.  The 
West  Side  lines  were  consolidated  under  the 
name  of  the  Metropolitan  Elevated  Railroad. 
The  Third  avenue  line  was  operated  as  far 
as  Forty-second  street  on  August  26.  It  was 
1880  before  the  Second  Avenue  reached  Sixty- 
seventh  street,  but  by  the  end  of  that  year 
the  elevated  roads  on  both  sides  of  the  city, 
later  known  as  the  Manhattan  Railway  Com- 
pany, had  been  extended  to  Harlem. 

Some  years  before  this  there  had  been  an- 
other consolidation,  and  a  public  work  was 
completed  which  accomplished  great  things 
for  rapid  transit.  That  was  the  assembling 
of  the  downtown  stations  of  the  Hudson 
River,  New  York  &  New  Haven,  and  Har- 
lem companies  at  Forty-second  street  under 
the  colossal   dome    (for   1871)    of  Cornelius 


Vanderbilt's  Grand  Central  terminus.  Four 
years  later  the  railroad  tracks  were  shut  in 
or  removed  from  the  streets  below  the  Har- 
lem River  by  tunnel  and  stone  viaduct,  an 
engineering  work  which  cost  $6,000,000. 
Half  the  expense  was  borne  by  the  city. 

After  the  completion  of  the  fundamental 
lines  of  the  east  side  elevated  roads,  in  1879- 
1880,  there  was  no  progress  of  especial  inter- 
est in  New  York  rapid  transit  until  the 
Broadway  horse-car  line  was  equipped  with 
a  cable,  in  1892,  to  serve  only  a  scant  six 
years  before  its  removal  and  the  substitu- 
tion of  the  conduit  system  of  electrical  trac- 
tion, in  1898.  But  surface  cars  on  the 
crowded  streets  could  furnish  rapid  transit 
only  in  name,  although  materially  aiding  in 
handling  the  crowds,  and  the  demand  for 
fast  time  from  the  residence  part  of  town 
to  the  business  section  was  so  great  that 
before  the  Ninth  avenue  elevated  road  had 
been  open  a  year,  it  was  reported  in  the 
Railroad  Gazette  that  people  had  to  be 
"turned  away"  during  the  rush  hours,  from 
stations  north  of  Warren  street.  So  far  as 
real  rapid  transit  is  concerned,  therefore, 
there  is  a  gap  of  24  years — from  1880  to 
1904,  in  the  provision  of  new  facilities  for 
getting  from  one  end  of  Manhattan  Island 
to  the  other. 


History   and    Physical    Aspects   of  the   New 
York   Subway. 


[with  an  inset.] 

In  1894  was  created  the  present  Rapid 
Transit  Commission — it  had  two  predeces- 
sors which  fizzled  out  without  accomplishing 
anything.  The  Mayor,  Comptroller,  Presi- 
dent of  the  Chamber  of  Commerce  and  five 
citizens  named  in  the  enabling  act  were  au- 
thorized to  sell  a  franchise  to  a  private  cor- 
poration, or  to  engage  in  municipal  construc- 
tion, as  the  voters  should  decide.  They  de- 
clared for  the  latter  method  overwhelmingly. 
The  Commission,  consisting  besides  the 
Mayor,  Comptroller  and  President  Charles 
S.  Smith,  of  the  Chamber  of  Commerce,  of 
Alexander  E.  Orr,  Woodbury  Langdon,  Mor- 
ris K.  Jesup,  George  L.  Rives  and  John  H. 
Starin,  selected  a  route,  made  surveys,  pre- 
pared plans  for  an  underground  railroad, 
estimated  cost,  and  called  for  bids.  Mr.  An- 
drew Onderdonk  offered  to  build  and  equip 
the  road  for  $39,300,000,  and  Mr.  John  B. 
McDonald  underbid  him  by  $4,300,000.  The 
bid  of  Mr.  McDonald,  whose  fitness  for  the 
undertaking  was  attested  by  his  construc- 
tion of  the  great  tunnel  for  the  Baltimore 
&  Ohio  Railroad  under  the  city  of  Balti- 
more, was  accepted.  There  was  hardly  a  dol- 
lar's difference  between  his  bid  and  the  esti- 
mate of  Mr.  William  Barclay  Parsons,  the 
Chief  Engineer  of  the  Commission,  who  had 
made  6,000  borings  to  determine  the  nature 
of  the  soil  in  which  the  subway  must  be  built. 

The  quarter  of  a  million  passengers  trans- 
ported to  the  business  district  by  the  ele- 
vated and  surface  cars  during  the  morning 
rush  have  been  thus  accounted  for:  75,000 
come  down  from  above  Twenty-third  street 
by  the  four  elevated  lines  and  67,000  by  the 
surface  electric  roads;  31,000  are  brought 
from  Long  Island  and  Staten  Island  by  the 
ferries,  and  33,000  cross  on  Brooklyn  Bridge 
cars  to  resume  their  journey  in  Manhattan 
Borough;  New  Jersey  contributes  32,000,  and 
12,000  reach  the  Broadway  and  avenue  cars 
by  cross-town  traction.  Consider  that  50  per 
cent,  of  these  passengers  have  to  stand  in 
the  cars,  enduring  the  greatest  discomfort. 
To  suppose  that  when  the  subway  is  run- 
ning seats  will  be  found  for  all  who  desire 
to  ride  is  to  be  blindly  optimistic.  As  for 
the  surface  cars,  they  will  be  as  congested 
as  ever,  since  they  cannot  handle  long-haul 
traffic  now  and  do  not  want  It. 


But  though  it  be  a  foregone  conclusion 
that  the  Rapid  Transit  Railroad  of  Manhat- 
tan Island  and  Bronx  Borough,  in  view  of 
the  constantly  increasing  traffic,  will  fail  to 
solve  for  any  considerable  time  the  vexed 
problem,  let  us  make  no  mistake  about  the 
greatness  and  grandeur  of  the  undertaking, 
the  difficulties  to  be  overcome  in  building  it, 
and  the  incalculable  service  it  will  render 
the  community.  The  contract  between  the 
Rapid  Transit  Commission  and  Mr.  John 
B.  McDonald  was  a  document  of  55,000 
words.  For  the  personal  performance  of  his 
agreement  he  had  to  deposit  $1,000,000  in 
securities  with  the  Comptroller  of  the  city, 
and  also  to  file  with  him  a  $5,000,000  bond 
with  sureties  for  the  construction  and  equip- 
ment of  the  road.  The  main  line  was  to  be 
seven  miles  in  length,  and  it  was  to  have 
two  branches  each  of  seven  miles.  In  the 
course  of  the  work  not  less  than  1,700,288 
cubic  yards  of  earth  would  have  to  be  ex- 
cavated, 773,093  to  be  filled  back,  921,128  of 
rock  to  be  excavated  and  368,606  to  be  tun- 
nelled. The  steel  to  be  used  in  construc- 
tion was  reckoned  at  65,044  tons,  the  cast 
iron  at  7,901,  concrete  489,122  cu.  yds.,  brick 
18,519  cu.  yds.,  and  the  waterproofing  775,- 
795.  Forty-three  local  and  five  express  sta- 
tions would  have  to  be  built  and  ten  pas- 
senger elevators. 

The  contractor  agreed  to  build  the  road 
without  stopping  street  traffic  or  damaging 
the  labyrinth  of  electric  conduits,  sewers, 
water  mains,  gas  and  steam  pipes  and  pneu- 
matic tubes  below  the  surface  of  the  ground. 
Considering  the  enormous  difficulties  which 
everywhere  confronted  him,  he  has  been  very 
successful  in  this,  although  there  has  been 
serious  congestion  of  traffic  at  times.  He 
was  to  shore  up  buildings,  protect  monu- 
ments, support  street  railroad  tracks,  keep 
one  side  of  the  street  open,  afford  access  to 
hydrants  and  fire  alarm  boxes,  and  to  re- 
place each  tree  belonging  to  the  city  which 
was  cut  down.  It  became  necessary  to  move 
gas  and  water  pipes  and  electric  conduits, 
and  to  lower  sewers  and  to  make  new  con- 
nections. A  sewer  at  Canal  street,  nine  feet 
by  six,  which  drained  many  hundred  acres 
into  the  Hudson  River  proved  such  an  ob- 
stacle in  the  path  of  the  tunnel  that  a  new 
sewer  draining  off  to  the  East  River  was 
built  at  great  labor  and  expense,  the  old 
one  being  abandoned. 

Owing  to  the  opposition  of  property- 
owners  on  Broadway  the  route  avoids  that 
thoroughfare  below  Forty-second  street.  It 
begins  with  a  loop  at  the  post  office  and  runs 
under  Park  Row,  Center  street.  New  Elm 
street,  Lafayette  Place,  thence  to  Fourth  and 
Park  avenues,  to  Forty-second  street  oppo- 
site the  Grand  Central  Station,  under  that 
street  west  to  Broadway,  and  under  Broad- 
way to  104th  street.  There  are  four  tracks 
to  this  point,  but  here  the  road  forks,  two 
tracks  running  under  and  over  Broadway  to 
Kingsbridge,  and  two  running  east  to  Cen- 
tral Park,  passing  under  the  northwest  cor- 
ner of  it  to  Lenox  avenue,  continuing  to 
141st  street,  tunneling  under  the  Harlem 
river,  and  finally  running  through  Bronx 
Borough  to  Bronx  Park  and  the  Zoological 
Gardens. 

The  heaviest  tunneling  on  the  Subway  is 
the  passage  through  a  hill  of  gneiss  from 
158th  street  to  the  vicinity  of  Fort  George. 
This  tunnel  is  approximately  two  miles  long, 
and  next  to  the  Hoosac  on  the  Fitchburg 
railroad  in  Massachusetts,  the  longest  tun- 
nel in  the  United  States.  The  drilling  ma- 
chines were  supplied  with  compressed  air 
by  a  plant  on  the  bank  of  the  Hudson,  Two 
passenger  elevators  give  access  to  the  tracks 
at  this  point,  and  the  lift  of  each  is  approx- 
imately 100  ft.  below  the  surface.  But  for 
great  stretches  the  Subway  road  will  belie 
its  name,  running  on  a  viaduct  across  Man- 
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hattan  valley  between  Bloomingdale  and 
Washington  heights,  and  as  an  elevated  road 
on  the  east  side  from  149th  street  to  the 
terminus,  and  on  the  west  side  from  125th 
street  to  133rd,  and  from  Fort  George  to 
the  end  of  the  line.  For  miles  on  Manhat- 
tan Island  it  is  a  covered-in-trench,  and  not 
a  tunnel,  with  glass-roofed  and  therefore 
well-lighted  stations  at  short  intervals.  Of 
Ihe  Rapid  Transit  railroad's  total  length  of 
21  miles  5.14  miles  will  be  carried  on  ele- 
vated structures  and  one-half  mile  on  a  steel 
viaduct.  The  inner  two  of  the  four  tracks 
south  of  104th  street  are  to  be  used  for  ex- 
press service,  trains  running  30  miles  an 
hour  and  stopping  at  stations  a  mile  and  a 
half  apart.  Thus,  for  the  express  trains,  it 
will  be  a  trip  of  14  to  18  minutes  to  the  end 
of  the  main  line,  including  stops.  The  speed 
of  the  locals  will  be  about  14  miles  an  hour, 
and  there  will  be  four  way-stations  to  the 
mile.  Every  express  station  is  connected 
with  the  way-station  by  bridges,  so  that  pas- 
sengers may  change  from  one  train  to  an- 
other, as  suits  their  convenience.  As  the 
four  tracks  approach,  the  outer  ones  on  each 
side  will  curve  enough  to  allow  space  be- 
tween them  and  the  middle  pair  of  tracks  for 
an  "island  station";  the  stations  for  way 
trains  will  be  on  the  outside  of  the  system 


Rapid  Transit  under  Difficulties. 


Method  of  Supporting   Street  Car  Tracks    (Riglit  of   Picture). 


styles  of  section  in  the  subway  proper:  the 
rectangular  for  the  covered-in-trench,  the 
barrel-vault  for  tunnels,  and  the  circular,  or 
tube,  where  the  tracks  go  under  the  Har- 
lem river.  When  the  excavation  for  the 
trench  had  been  made  to  a  depth  of  20  ft., 
a  floor  of  concrete  was  laid.  Upon  this,  at 
intervals  of  five  feet,  riveted  steel  beams 
were  erected  to  carry  the  weight  of  the  street 
surface  and  to  resist  the  side  pressure.  Be- 
tween these  ribs  a  wall  of  concrete  was  built. 
Cross-pieces  for  the  roof  are  joined  to  the 
uprights  and  similarly  treated  with  con- 
crete. Imbedded  in  the  concrete  at  the  sides, 
above  and  below,  are  alternate  layers  of  felt 
and  asphalt  to  keep  out  moisture. 

The  accompanying  illustrations  show  a 
number  of  characteristic  stations.  The  City 
Hall  station,  the  present  southern  terminus 
until  the  extension  to  the  Battery  is  com- 
pleted, has  a  platform  200  ft.  long  by  14 
wide,  reached  by  curving  stairways  from 
east  and  west.  The  ceiling  is  divided  into 
semi-circular  arches,  giving  a  dome  effect. 
The  station  is  decorated  in  the  Romanesque 
style  with  colored  tiles,  and  light-wells. 
The  contract  contained  the  stipulation  that, 
as   the   railroad   and   equipment   constituted 


of  tracks.  The  west  side  branch  above  104th 
street  is  to  have  the  use  of  a  third  track 
as  far  as  145th  street,  which  was  not  In 
the  original  plan.  The  Commission  having 
recommended  that  between  137th  and  145th 
streets  a  side-track  be  built  to  accommodate 
cars  In  the  storage  shed,  it  was  decided  to 
extend  the  track  south  to  104th.  It  will  be 
used  for  express  service  during  rush  hours. 

The  most  diflBcult  part  of  the  work  next 
to  the  piercing  of  the  rock  ridge  near  Fort 
George,  was  the  passage  of  the  Harlem  River 
by  the  eastern  branch  at  H5th  street.  The 
stream  here  is  900  ft.  between  bulkhead 
lines;  the  greatest  depth  is  20  ft.  below  low- 
water  mark.  Two  tubes,  15  ft.  in  diameter, 
and  lined  with  cast-iron  imbedded  in  con- 
crete, were  laid  almost  flush  with  the  river 
bottom.  The  tubes  were  sunk  by  the  caisson 
method  in  sections  to  avoid  interference  with 
navigation.  Just  as  one  side  of  a  street  was 
left  open  for  traflftc,  so  there  was  always 
room  on  the  Harlem  for  river  craft. 

The  accompanying  paper  on  the  London 
tube  road  illustrates  the  contrast  in  the  ma- 
terials with  which  the  engineers  had  to  work. 
The  London  blue  clay  offered  no  problems 
like  the  rock,  clay,  sand  and  quagmire  of 
the   New  York   subway.     There   are    three 


Deep  Roctc  Cut,  Forty-Second  Street  near  Fifth  Avenue. 
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and  excavators  have  proved  a  very  uncer- 
tain quantity.  Up  to  May  1,  1903,  four-fifths 
of  the  excavating  had  been  done  and  more 
than  half  of  the  rock  had  been  blasted.  On 
Fourth  avenue  from  Tenth  street  to  Thirty- 
third  the  Subway  was  completed  and  ready 
for  the  rails,  although  the  stations  at  Four- 
teenth, Twenty-third  and  Thirty-third  streets 
had  not  been  built.  On  Broadway  from 
Forty-seventh  to  Sixtieth  streets  the  tracks 
were  down  and  men  were  whitewashing  the 
subway  walls.  Under  Elm  street  the  work 
was  practically  finished.  The  City  Hall  loop 
had  been  completed  and  the  switches  under 
Park  Row.  The  tunnel  under  Central  Park 
was  ready  for  the  rails,  as  was  the  Lenox 
avenue  section  between  110th  and  135th 
streets.  Foundations  for  the  elevated  pillars 
in  Manhattan  valley  were  down. 

As  many  as  10,000  men  have  been  at  work 
on  the  Subway,  in  day  and  night  shifts,  at 
one  time,  including  engineers,  machinists, 
riveters,  carpenters,  masons,  calkers,  drill- 
runners,  diggers,  blasters,  and  teamsters. 


a  great  public  work,  all  parts  of  the  struc- 
ture where  exposed  to  public  sight  should  be 
designed  with  a  view  to  the  beauty  of  their 
appearance,  as  well  as  to  their  efficiency. 

By  the  terms  of  the  contract  Mr.  McDonald 
is  to  equip  the  road  as  well  as  to  build  it, 
that  is  to  say,  he  must  furnish  motors,  en- 
gines, passenger  cars  and  all  rolling  stock, 
electric  power,  conduits,  wires,  mechanism, 
and  apparatus  for  lighting,  signaling  and 
ventilation.  When  built  and  equipped,  he 
is  to  operate  the  road  under  a  lease  from 
the  city  for  a  term  of  50  years,  every  year 
paying  a  sum  equal  to  the  interest  on  the 
bonds  issued  for  construction  and  a  further 
annual  sum  for  a  sinking  fund  equal  to  1 
per  cent,  upon  the  whole  amount  of  the 
bonds.  At  the  end  of  45  years  the  principal 
can  be  retired  by  the  accumulations  in  the 
sinking  fund.  By  giving  notice  of  not  less 
than  one  year  before  the  expiration  of  the 
lease  Mr.  McDonald,  or  his  assigns,  may 
claim  an  extension  of  25  years.  By  this 
financial  arrangement  the  city  ultimately 
comes  into  possession  of  the  subway,  but 
it  must  buy  the  equipment  from  the  contrac- 
tor, or  from  the  operating  company. 

Mayor  Van  Wyck  began  the  work  of  con- 
struction in  front  of  the  City  Hall  on  March 
24,  1900,  by  turning  up  a  spadeful  of  earth. 
The  road  was  to  have  been  completed  by 
Sept.  24,  1904,  and  in  all  essentials  it  was 
completed  some  time  earlier,  except  for  some 
minor  details  and  a  general  "tuning  up." 
Both  Mr.  McDonald  and  Chief  Engineer  Will- 
iam Barclay   Parsons   indulged   the  hope  at 


one  time  that  it  would  be  open  for  traflBc 
to  the  end  of  the  main  line  by  Christmas, 
1903,  but  they  had  left  labor  troubles  out 
of  their  reckoning.  Five  months  were  lost 
by  strikes  on  the  power  house  at  Fifty-ninth 
street  and  Eleventh  avenue,  and  the  rockmen 


Traffic    Features  of  the  Subway. 


At  the  present  time,  instruction  trains  are 
being  run  through  the  New  York  Rapid  Tran- 
sit Subway  from  145th  street  as  far  south 
as  the  present  terminus  at  City  Hall.    There 


Interior  View,  Cut-and-Cover  Section. 


IVIanhattan   Valley  Viaduct,   Broadway  and   129th  Street. 


remains  still  to  be  done  some  work  at  the 
stations  and  a  considerable  amount  of  har- 
monizing and  adjusting  of  all  the  parts  of 
the  transportation  machine,  and  October  1st 
is  the  earliest  date  at  which  the  subway  is 
■likely  to  be  open  for  general  public  use. 
There  is  still  much  uncertainty  with  regard 
to  many  of  the  operating  details.  It  is  not 
known  how  many  cars  will  ultimately  be  re- 
quired to  maintain  the  desired  local  and  ex- 
press services,  although  it  is  proposed  to 
start  with  about  600,  and  there  is  a  similar 
uncertainty  with  regard  to  the  make-up  of 
the  trains.  Eight  cars  will  probably  be  the 
maximum. 

At  the  start,  it  is  probable  that  about  40 
local  and  25  express  trains  will  be  run  north 
as  far  as  145th  street  on  both  the  east  and 
the  west  sides.  The  cars  will  be  more  fully 
described  and  illustrated  in  a  subsequent  ar- 
ticle. It  is  sufficient  here  to  say  that  they 
are  as  nearly  fireproof  as  it  is  possible  to 
make  them.  All  of  the  body,  roof  and  under- 
framing  is  steel  and  the  sides  and  roof  are 
sheathed  with  thin  steel  plates.     The  floor 


342 


THE     RAILROAD     GAZETTE. 


Vol.  XXXVII.,  No.  14. 


is  of  composition  material  laid  on  corru- 
gated steel  plates.  All  of  the  electric  wiring 
is  carried  outside  of  the  car  body.  Wood 
has  been  used  only  where  absolutely  neces- 
sary to  attach  the  interior  trimmings  and 
to  give  a  finish  to  the  door  and  window 
frames.  That  which  has  been  used  is  ash, 
treated  with  a  fireprooflng  compound  which 
makes  it  practically  incombustible.  The 
seats  are  rattan  and  are  arranged  part  longi- 
tudinally and  part  across  the  car  in  the  same 
way  as  in  the  cars  now  used  on  the  elevated 
railroad.  The  platforms  are  enclosed  but  the 
entrance  doors  on  each  side  are  10  in.  wider 
than  the  entrance  gates  of  the  elevated  cars, 
so  that  passengers  can  be  handled  at  sta- 
tions quicker  and  with  less  crowding.  The 
car  bodies  alone  cost  about  $3,600.  For  the 
present  these  steel  cars  will  be  supplemented 
by  a  large  number  of  copper-sheathed 
wooden  cars  which  were  originally  bought 
with  the  intention  of  running  them  in  the 
subway  but  which  have  been  supplanted  as 
the  standard  design  by  the  more  substantial 

150  tti.    St. 


Plan    and    Profile,    Rapid   Transit   Subway. 


steel  cars.  About  600  of  these  cars  are  owned 
by  the  Interborough,  and  for  the  past  year 
some  of  them  have  been  running  on  the  ele- 
vated lines.  They  are  interchangeable  both 
with  the  older  equipment  of  the  elevated 
lines  and  the  steel  cars  of  the  subway,  and 
can  be  used  on  either  line.  When  the  large 
outstanding  orders  for  steel  cars  are  com- 
pleted, however,  these  copper-sheathed  cars 
will  probably  be  withdrawn  from  service  in 
the  tunnels. 

Slightly  larger  than  the  cars  now  in  use 
on  the  New  York  elevated  lines,  the  seating 
capacity  of  these  subway  cars  will  be  about 


52,  and  the  loaded  capacity,  with  the  aisles 
and  platforms  filled  with  standing  passen- 
gers, is  supposed  to  be  110,  although  it  has 
never  been  apparent  that  there  was  any  par- 
ticular limit  to  the  number  of  passengers 
that  could  get  on  a  train  on  the  elevated  road 
during  rush  hours. 

Details  as  to  the  time-table  and  running 
time  are  not  yet  available,  but  it  is  expected 
that  the  express  trains,  making  three  inter- 
vening stops,  will  run  in  about  14  minutes 
from  City  Hall  to  Ninety-sixth  street,  a  dis- 
tance of  approximately  seven  miles.  The  sta- 
tion arrangements   will,   in   general,   be  the 


Storage  Yard  at  148th  Street  and  Lenox  Avenue 
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same  as  at  present  on  the  elevated  road,  with 
two  men,  one  ticket  seller  and  one  collector, 
at  each  station.  There  will  be  about  18  train 
despatchers  and  assistant  train  despatchers, 
and  the  despatching  will  be  done  entirely  by 
telephone.  The  duties  of  despatchers  are 
chiefly  those  of  a  yardmaster  or  trainmaster, 
orders  for  the  movement  of  trains  on  the 
time  of  other  trains  being,  of  course,  unnec- 
essary on  a  road  of  this  character.  The  stor- 
age yards,  where  the  trains  will  stand  when 


Signaling    in   the   Subway. 


The  system  of  automatic  block  and  inter- 
locking signals  in  the  subway  is  one  of  the 
most  complete  installations  which  has  ever 
been  made.  Between  96th  street  and  the 
City  Hall,  there  are  four  tracks,  two  of 
which  will  be  used  for  local  trains  stop- 
ping at  all  stations,  and  the  other  two,  which 
are  in  the  middle,  will  be  used  for  through 
express  train  service  in  both  directions.    Be- 


^^^g 

1 

1 
^ 

BMISir.W^^^BpBH  'III   ^IH 

fe  --   ,.:^*^ 

.  :^:^ 

Exits  Distinguished   From   Entrances  by  Style  of   Roof. 


not  in  service,  will  be  located  at  148th  street 
and  Lenox  avenue  and  at  133d  street  and 
Broadway.  The  accompanying  plan  shows 
the  arrangement  of  the  148th  street  yard. 

One  of  the  most  interesting  features  of  the 
subway  work  is  the  excellence  of  the  sta- 
tions, especially  in  comparison  with  those 
of  the  old  London  underground  road,  and  the 
Paris  Metropolitan.  The  covered  cut  style 
of  excavation  which  prevails  for  most  of  the 
distance  permits  the  stations  to  be  quite 
perfectly  lighted  and  ventilated,  and  the  elec- 
tric lights  for  the  stations  are  entirely  in- 
dependent of  the  main  power  as  well  as  of 
the  circuits  which  operate  the  signals.  In 
case  of  accident,  the  main  power  can  be 
shut  off  on  a  signal  given  by  pressing  a 
button;  and  there  are  buttons  for  this  pur- 
pose at  the  stations  and  also  at  interme- 
diate points  along  the  route.  These  can  be 
used  at  any  time  without  affecting  either 
the  block  signal  circuit  or  that  of  the  sta- 
tion lamps.  Care  was  also  taken  to  make 
the  individual  stations  distinctive,  to  serve 
more  fully  as  landmarks,  and  considerable 
ingenuity  has  been  shown  in  the  scheme  of 
decoration,  as  will  be  seen  in  the  accompany- 
ing photographs.  There  was  a  fine  oppor- 
tunity here  for  good  decorative  work  and 
the  architects  fully  availed  themselves  of  it. 
The  photograph  of  the  tablet  and  decorations 
marking  the  Astor  Place  station  is  charac- 
teristic, and  the  flat-tailed  beavers  on  either 
side  of  the  name  of  the  station,  and,  indeed, 
appearing  wherever  there  seemed  to  be  a 
good  place  for  a  tablet,  will  prevent  New 
Yorkers  from  forgetting  that  the  Astor 
family  made  their  money  in  the  fur  trade 
of  the  Northwest.  Besides  their  excellent 
artistic  effect  the  shields  with  the  beavers 
are  perfectly  distinctive,  occurring  nowhere 
else  in  the  subway  decorations,  so  that  if 
you  see  a  beaver  out  of  your  car  window  you 
may  know  that  you  are  at  Astor  Place.  Sim- 
ilarly, the  station  at  Columbus  Circle  is  dec- 
orated with  little  caravels  under  full  sail, 
and  at  the  station  near  Columbia  College  the 
seal  of  the  college  is  made  use  of.  Practical 
New  York  has  seen  very  little  of  this  kind 
of  suggestive  decorating  of  such  purely  busi- 
nesslike and  unsentimental  structures  as  the 
stations  in  the  Subway,  and  the  citizens  are 
to  be  congratulated  on  having  this  every-day 
aid  to  esthetic  education. 


tween  96th  street  and  145th  street,  there  are 
three  tracks,  two  of  which  will  be  used  for 
local  trains  and  the  third  track,  which  is 
in  the  middle,  will  be  used  for  express  trains 
which  will  run  in  one  direction  only,  going 
down  in  the  morning  and  up  at  night.  Be- 
yond 145th  street,  on  the  West  Side  divi- 
sion, there  are  but  two  tracks,  which  will 
be  used  only  for  local  trains.     These  tracks 


found  on  the  elevated  railroads.  Trains  are 
supposed  to  be  under  control  at  all  times  so 
that  there  is  little  necessity  for  putting  in 
a  block-signal  system  on  these  tracks.  Such 
a  system  has  never  been  thought  necessary 
or  advisable  on  the  elevated  lines  and  the 
same  reasons  which  have  prevented  its  use 
there,  hold  good  in  the  subway.  In  addition 
to  the  automatic  block  signals,  all  of  the 
junction  points  and  crossovers  from  one 
track  to  another  are  protected  by  interlock- 
ing signals  and  switches  similar  to  those 
used  on  steam  railroads. 

The  distinguishing  feature  of  the  block- 
signal  installation  is  the  use  of  alternating 
current  track  circuits  for  actuating  the  sig- 
nal relays.  The  rails  act  as  return  feeders 
for  a  500-volt  power  circuit  and  also  carry 
a  10-volt  alternating  current  connected 
through  the  insulated  blocks  and  the  sig- 
nals which  control  train  movements  on  those 
blocks.  On  account  of  the  limited  clearances 
and  the  conditions  of  night  which  prevail 
in  the  tunnel  the  signals  indicate  by  color 
at  all  times  and  not  by  position.  The 
movement  of  the  colored  glasses  which 
show  the  indications  is  accomplished  by  air 
cylinders  operated  through  electro-pneumatic 
valves  connected  with  the  signal  relays,  this 
portion  of  the  apparatus  being  practically 
a  duplicate  of  that  used  in  the  Westinghouse 
electro-pneumatic  system  on  steam  railroads. 
The  signal  lamps  are  lighted  by  electricity 
taken  from  a  separate  circuit.  On  the  ele- 
vated and  surface  portions  of  the  line  the 
signals  have  semaphore  blades  for  use  by 
day  and  the  usual  colored  glasses  for  indi- 
cating the  position  of  the  signal  by  night. 
The  operating  mechanism  for  the  signals  in 
the  tunnel  and  on  the  surface  is  the  same. 

All  of  the  interlocking  signals  and 
switches  are  operated  by  the  Westinghouse 
electro-pneumatic    system    with    only    very 


Natural    Lighting,   Twenty-third  Street  Station. 


run  on  the  surface  or  on  an  elevated  struc- 
ture for  the  entire  distance  to  Kingsbridge. 
The  train  service  on  the  express  tracks  will 
be  very  similar  to  that  on  steam  railroads 
in  that  the  trains  will  run  at  speeds  of 
from  35  to  45  miles  an  hour,  making  no  stops 
for  long  distances.  These  express  tracks  will 
be  block  signaled  for  their  entire  length  and 
the  local  tracks  will  be  block  signaled  at 
stations  and  at  curves  where  the  motorman's 
view  ahead  is  obstructed.  On  the  local  tracks 
the    conditions    are    very    similar    to    those 


slight  modifications  from  standard  steam 
railroad  practice.  At  the  more  important . 
junction  points,  interlocking  machines  are 
placed  in  cabins  set  between  the  tracks  and 
having  an  operator  constantly  on  duty;  but 
at  other  points  on  the  line,  where  there  is 
but  a  single  crossover  requiring  not  more 
than  five  or  six  levers,  the  machines  are 
mounted  on  the  station  platform.  Power  for 
operating  all  of  the  block  signals  and  inter- 
locking signals  is  obtained  from  motor- 
driven  air  compressors  mounted  in  six  sub- 


344 


THE     RAILROAD     GAZETTE. 


Vol.  XXXVII.,  No.  14. 


stations  located  at  distances  of  about  two 
miles  apart. 

Every  block  signal  has,  as  an  auxiliary,  an 
automatic  stop  so  arranged  that  if  a  motor- 
man  overruns  a  home  signal  the  train  is 
stopped  before  reaching  the  next  home  sig- 
nal, the  overlap  principle  being  used  to  give 
this  distance  to  stop  in. 

The  entire  installation  was  designed  and 
built  by  the  Union  Switch  &  Signal  Com- 
pany under  the  direction  of  Mr.  George 
Gibbs,  Consulting  Engineer  for  the  Interbor- 
ough  Rapid  Transit  Company. 


The    Power    Equipment   of  the    New    York 
Subway. 


All  the  power  for  operating  the  New  York 
rapid  transit  subway  will  be  generated  at  a 
central  power  station,  which  occupies  the 
block  between  Eleventh  and  Twelfth  avenues 
and  Fifty-eighth  and  Fifty-ninth  streets. 
The  power-house  is  609  ft.  x  201  ft.,  and  there 
is  room  for  future  extensions.  The  power 
plant  is  divided  into  six  sections.  The  first 
five  sections  are  alike  with  the  exception  of 
the  fourth,  which  has  steam  turbines.  The 
equipment  of  each  of  the  other  sections  con- 
sists of  two  main  engines  with  condenser 
sets,  circulating  pumps,  two  boiler  feed 
pumps,  two  feed  water  heaters,  two  air 
pumps,  12  boilers  and  one  stack,  and  provi- 
sion is  also  made  for  the  installation  of  four 
economizers.  The  turbine  section  contains 
one  large  engine  and  is  also  designed  for 
accommodating  four  1,250  kilowatt  steam 
turbines.  This  section  also  contains  two  250 
kilowatt  steam  driven  exciter  units,  three  250 
kilowatt  motor-driven  exciter  units,  and 
other  accessories.  The  equipment  for  the 
£ixth  section  has  not  yet  been  decided  upon. 
The  60  boilers  are  on  one  floor  on  both  sides 
of  a  20  foot  passage-way.  The  boilers  were 
built  by  the  Babcock  &  Wilcox  Company,  and 
■each  contains  6,000  sq.  ft.  of  heating  surface 
and  100  sq.  ft.  of  grate  surface.  Each  bat- 
tery is  connected  by  means  of  four  smoke 
uptakes  to  a  horizontal  flue,  three  batteries 
connecting  to  two  such  flues.  The  arrange- 
ment is  such  that  the  gases  may  be  passed 
through  economizers.  Each  section  of  six 
boilers  is  provided  with  two  engine-driven 
mechanical-draft  fans  which  deliver  air 
under  the  grate. 

The  stacks  are  in  the  middle  of  the  pass- 
age between  the  boilers  and  are  supported 
on  steel  columns.  The  bases  of  the  stacks 
are  on  a  level  with  the  bottom  of  the  coal 
bunkers,  and  hence  do  not  extend  down  into 
the  boiler-room.  This  method  of  building 
stacks  is  new.  Each  stack  is  about  120  ft. 
high  and  15  ft.  in  diameter  at  the  top,  and 
is  the  Alphons  Custodis  type.  The  coal  bunk- 
ers are  above  the  economizer  floor  and  be- 
tween the  stacks.  Seven  bunkers  are  pro- 
vided so  that  different  grades  of  coal  may 
be  used  if  desirable.  The  maximum  storage 
capacity  of  the  bunkers  is  16,000  tons.  The 
coal  supply  is  delivered  from  boats,  which 
land  alongside  a  pier  built  at  the  foot  of 
Fifty-eighth  street.  Here  the  coal  is  un- 
loaded, crushed  and  delivered  to  a  small 
building  near  the  pier,  from  which  it  is 
loaded  on  a  belt  conveyor,  which  carries  it 
through  a  tunnel  to  the  power  house,  from 
which  point  it  is  elevated  by  belt  conveyors 
to  the  distributing  conveyor  which  passes 
over  the  bunkers.  The  coal  conveyors  were 
built  by  the  Robins  Belt  Conveyor  Company. 
Most  of  the  boilers  will  be  fir^d  by  hand. 
Some  of  the  boilers  are  fitted  with  superheat- 
ers. The  ash  cars  under  each  row  of  boilers 
are  hauled  by  electric  storage  battery  loco- 
motives to  a  conveyor  at  the  water  edge 
■which  elevates  the  ashes  to  a  large  pocket 
from  which  they  are  discharged  into  a  scow. 

The  main  engines  have  a  rated  capacity 


of  7,500  h.p.  and  are  capable  of  developing 
50  per  cent,  overload.  The  engines  are  twin 
compound  type.  The  high-pressure  cylinders 
are  42  in.  in  diameter  and  the  low-pressure 
cylinders  are  86  in.  in  diameter.  The  stroke 
is  60  in.  and  the  speed  is  75  r.p.m.  The  gen- 
erators were  built  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  They  have 
a  capacity  of  5,000  kilowatts  each  and  fur- 
nish three-phase  alternating  current  at  11,000 
volts  and  25  cycles  per  second.  The  steam 
turbines  are  the  Westinghouse-Parsons  typo 
and  are  direct  connected  to  11,000  volt,  1,250 
kilowatt,  three-phase,  60  cycle  generators. 
All  motors  and  generators  are  connected  to 
the  switchboard,  which  is  in  a  switching 
room  on  the  Fifty-ninth  street  side  of  the 
building.  The  operation  of  all  the  electrical 
apparatus  is  controlled  from  this  point.  It  is 
estimated  that  the  cost  of  the  power  station 
will  be  $7,000,000  when  fully  equipped. 
When  all  the  units  have  been  installed  and 
the  station  is  working  to  its  full  capacity, 
the  combined  power  will  be  120,000  h.p. 

About  600  motor  cars  will  be  required  for 
the  opening  of  the  line.  The  Westinghouse 
multiple  control  system  will  be  used,  three 
cars  out  of  five,  or  five  cars  out  of  seven  or 
eight  in  a  train  being  motor  cars.  The  cars 
for  both  local  and  express  service  will  be 
similarly  equipped.  The  motors  were  special- 
ly designed  as  it  was  necessary  to  have  a 
great  deal  of  power  in  a  limited  space.  Each 
motor  is  rated  to  use  300  amperes  at  570 
volts,  which  is  equivalent  to  200  h.p.  The 
motor  will  carry  500  amperes  without  inju- 
rious sparking.  The  motors  are  encased  but 
are  designed  so  that  easy  access  can  be 
gained  to  the  interior  for  inspection  and 
repairs. 


Tunneling    With    a   Shield    In    London 
Clay.* 


The  underground  electric  railroads  or 
"tube"  railroads  in  London  have  nearly  all 
been  driven  through  the  stiff  clay  which 
underlies  the  ground  by  the  Greathead 
shield  method  without  air  pressure.  The 
Greathead  shield  consists  of  three  principal 
parts,  the  cutting  edge,  the  skin  and  the 
cylindrical  jack  casting.  The  cutting  edge 
is  of  cast  steel  made  in  three  parts  bolted 
together  and  is  of  slightly  larger  diameter 
than  the  skin  of  the  shield  in  order  to  facil- 
itate the  progress  of  the  shield  through  the 
clay.  The  skin  consists  of  a  cylinder  6  ft. 
long  made  up  of  i/^-in.  steel  plates  in  three 
sections  with  butt-joints  and  i/4-in.  cover 
plates  extending  from  the  cutting  edge,  to 
which  it  is  fastened  with  countersunk  set- 
screws,  to  within  about  2  ft.  9  in.  back  of 
the  jack-castings,  forming  what  is  known  as 
the  tail  of  the  shield.  The  object  of  the 
tail  is  to  support  the  ground  above  and  pro- 
tect the  miners  while  erecting  the  tunnel 
lining  rings.  The  ring  of  jack-castings  Is 
made  in  six  sections  bolted  together  and  also 
bolted  to  the  skin  and  cutting-edge  with  hard- 
wood packing  inserted  in  the  horizontal 
joints.  Besides  affording  a  firm  foundation 
for  the  jacks  these  castings  greatly 
strengthen  the  shield  and  are  indeed  its  main 
support.  Between  the  jack-castings  and  the 
cutting-edge  is  a  steel  diaphragm  consisting 
of  two  %-in.  plates  which  give  stiffness  to 
the  shield  and  assist  in  maintaining  its  cir- 
cular shape. 

The  shield  is  driven  forward  by  eight  hy- 
draulic rams  or  jacks,  each  7  in.  in  diam- 
eter, the  required  pressure  being  obtained 
with  an  air  intensifier  which  is  fixed  to  the 
shield.  This  receives  air  at  a  pressure  of 
60  lbs.  per  sq.  in.  and  intensifies  the  pres- 
sure, forcing  water  into  the  rams  at  a  pres- 

•  Extract  from  a  paper  presented  to  the  Instl- 
tlon  of  Civil  Engineers,  London,  by  H.  A.  Bartlett, 
and  reprinted  from   the  Proceedings,   Vol.   156. 


sure  of  2,200  lbs.  per  sq.  in.  A  flexible  pipe 
connects  the  compressed-air- main  in  the  tun- 
nel with  the  shield  and  the  intensifier  draws 
its  water  from  two  tanks  also  fixed  in  the 
shield,  one  on  either  side.  The  shield  Is 
fitted  with  an  oak  grouting-rib  made  in  sec- 
tions, having  strips  of  leather  nailed  to  its 
outer  edge  and  projecting  about  i/o-in.  beyond 
the  oak  rib  all  around.  This  ring  is  held 
in  position  by  the  rams  and  serves  to  keep 
the  grout  in  and  to  distribute  the  pressure 
of  the  rams  evenly  over  the  segments  of  the 
tunnel-lining. 

The  shield  is  moved  forward  in  the  fol- 
lowing cycle:  A  box-heading  is  driven  in 
advance  of  the  shield,  being  always  kept 
about  6  ft.  or  8  ft.  ahead  of  it.  The  head- 
ing is  6  ft.  high  and  from  5  ft.  to  6  ft.  wide 
and  is  timbered  with  4-in.  x  4-in.  head  and 
side-trees.      Two    miners    and    two    laborers 


Work  Done  by  Shield  in  One  Stroke. 


work  continuously  in  the  heading  even  while 
the  shield  is  being  moved  forward  and  they 
are  able  to  just  keep  pace  with  it.  Just  be- 
fore the  shield  is  moved  forward,  the  last 
lining  ring  is  grouted  up,  the  grouting  ribs 
being  held  in  place  by  the  rams.  The  clay 
ahead  of  the  shield  is  roughly  trimmed  to 
the  shape  of  the  cutting  edge  for  a  distance 
of  about  20  in.  in  front.  Piles  or  cutting 
boards,  6  in.  x  1%  in.  x  3  ft.  long,  sharpened 
to  a  point  and  shod  with  iron  at  one  end 
are  then  placed  in  front  of  the  shield 
and  projecting  out  into  the  bank  of 
clay  as  shown  in  the  illustration.  The 
number  of  these  piles  which  are  used 
varies  with  the  nature  of  the  ground;  their 
purpose  is  to  bring  down  the  greater  part 
of  the  clay  as  the  shield  moves  forward. 
Small  pockets  are  formed  in  the  clay,  just 
large  enough  to  support  the  pointed  ends 
of  the  piles  until  the  shield  starts.  The  flrst 
two  rows  of  the  heading  lining  are  knocked 
away  and  laid  across  the  entrance  of  the 
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heading  to  keep  the  clay  from  falling  into 
it  as  it  is  brought  down  by  the  piles.  Planks 
are  laid  from  the  heading  to  the  platform 
of  the  shield  to  keep  the  loose  clay  from 
falling  into  the  invert.  The  shield  is  given 
its  full  stroke  of  20  in.  without  stopping 
unless  going  around  a  sharp  curve  in  which 
case  it  is  stopped  at  half-stroke  to  check  its 
position.  The  work  done  in  one  stroke  is 
shown  in  the  illustration. 

The  shield  having  reached  the  end  of  its 
stroke,  the  rams  are  drawn  back,  the  grout- 
ing rib  is  removed  and  the  invert  of 
the  tail  of  the  shield  is  cleaned  out 
ready  to  receive  the  segments  of  the 
tunnel  lining.  While  the  shield  is  going 
forward  the  cast-iron  segments  for  the 
ring,  with  the  necessary  bolts  and  packings, 
are  brought  forward  on  trolleys.  The  two 
bottom  segments  are  placed  in  position  on 
the  skin  and  are  bolted  to  the  last  ring 
erected,  packings  having  been  inserted  in 
the  joints.  The  packings  are  creosoted  deal 
and  are  cut  to  the  shape  of  the  segment 
flanges  with  holes  bored  for  the  joint  bolts. 
They  vary  in  thickness  from  %  in.  upwards, 
thicker  packings  being  necessary  when  going 
around  curves.  The  next  two  segments  or 
"side  plates"  are  then  lifted  into  position 
on  the  bottom  plates  and  are  similarly  bolted 
to  the  last  ring.  Meanwhile,  two  miners, 
using  the  heap  of  clay  in  front  of  the  shield 
as  a  platform  have  trimmed  off  the  clay 
around  the  upper  half  of  the  cutting  edge 
for  a  distance  of  20  in.  ahead  of  it,  and 
have  placed  the  cutting  piles  in  position 
ready  for  the  next  advance.  A  temporary 
staging  about  4  ft.  above  the  rail-level  is 
erected  just  back  of  the  shield  and  the  top 
segments  and  the  key  are  lifted  into  position 
and  temporarily  propped,  being  forced  about 
1  in.  higher  than  their  final  position  in  order 
to  give  sufficient  clearance  for  fixing  the 
key  in  place.  When  the  key  is  in  position, 
the  temporary  props  are  removed,  the  pack- 
ings are  inserted  and  the  whole  ring  is  bolted 
up.  The  remaining  sections  of  the  grouting- 
rib  are  then  placed  in  position  and  the  rams 
are  forced  out  to  hold  them.  The  ring  is 
then  thoroughly  grouted  with  lime  or  cement 
under  a  pressure  of  60  lbs.  per  sq.  in.  As 
soon  as  the  ring  is  bolted  up,  the  temporary 
stage  is  removed,  and  the  clay  brought  down 
by  the  piles  is  loaded  into  skips  and  run 
back  to  the  shaft.  When  all  the  loose  clay 
has  been  removed,  the  miners  trim  off  the 
clay  in  the  invert  ahead  of  the  shield,  and 
the  first  two  settings  of  the  box-heading  are 
knocked  away  preparatory  to  the  next  stroke 
of  the  shield. 

Two  sets  of  apparatus  are  used  for  guiding 
a  shield,  in  order  to  control  its  movement, 
in  respect  to  (1)  line,  and  (2)  level. 

(1)  Its  movement  in  respect  to  line  is 
controlled  as  follows:  Two  plumb-lines  are 
suspended  from  the  top  of  the  tunnel,  about 
30  ft.  apart,  the  forward  line  being  about 
12  ft.  from  the  shield.  These  two  lines  are 
hung  exactly  on  the  center  line  of  the  tunnel 
if  on  a  straight  stretch,  or  on  the  tangent- 
line  if  the  tunnel  is  on  a  curve.  The  shield 
is  fitted  with  a  removable  center-rod,  which 
can  be  fixed  in  two  brackets  on  the  back  of 
the  shield.  On  this  center-rod  a  saw-cut  is 
made,  exactly  in  the  center.  In  order  to  test 
the  shield  for  position  in  line,  the  two  plumb- 
lines  are  allowed  to  hang  in  the  tunnel,  and 
the  center-rod  is  placed  in  position  in  the 
shield.  If  the  saw-cut  on  the  center-rod  is 
in  exact  alinement  with  the  two  plumb-lines, 
the  shield  is  in  its  correct  position  as  to 
line;  if  it  is  found  to  be  out  of  line,  it  must 
be  brought  right  again  by  using  more  rams 
on  one  side  than  on  the  other.  When  going 
round  a  curve,  a  table  of  offsets  for  every 
foot  of  length  is  compiled.  A  mark  is  made 
on  the  center-rod,  at  a  distance  from  the 
center  saw-cut  equal  to  the  offset  for  the  par- 


ticular point  as  given  in  the  table,  and  this 
mark  is  brought  into  alinement  with  the 
plumb-lines. 

(2)  For  checking  the  position  of  the 
shield  in  respect  of  level,  two  adjustable  bon- 
ing-rods  are  bolted  to  the  roof  of  the  tunnel, 
about  30  ft.  apart,  the  forward  rod  being 
about  10  ft.  from  the  shield.  The  cross-pieces 
on  these  rods  are  adjusted  to  the  required 
height  by  means  of  a  level,  and  a  fixed  mark 


The  force  required  to  drive  a  shield  de- 
pends, of  course,  on  the  nature  of  the  soil 
through  which  the  tunnel  is  being  driven. 
The  following  table  shows  the  force  required 
to  drive  a  shield  through  the  London  clay. 
The  figures  have  been  taken  from  actual 
observations  and  under  varying  conditions. 
The  first  three  sets  of  observations  apply 
to  a  shield  13  ft.  5%  in.  in  diameter  and  the 
remainder  to  a  shield  22  ft.  10  in.  in  diam- 
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Shield  in 
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— Rams. , 

Pressure  per 

. Shield , 

Pres- 

Pressure 

Diame- 

Circum- 

Diame-    sure. 

Total 

Total 

Resultant     of  Cut- 

Remarlis. 

— ter.— ^ 

ference, 

No. 

ter.    Lbs.  per 

Forward, 

Baclc. 

Forward,  ting-edge. 

Ft.   Ins. 

Feet. 

Inches,    sq.in. 

Tons. 

Tons. 

Tons.           Tons. 

13     5% 

42.3 
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22  10 
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ir, 
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7           1,150 
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91.8 

264.6               3.7 

10 

in 

7           1,100 
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3.59.1 
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20 
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344.0 

91.8 

252.2               3.5 
308.2               4.3 

20 

7          1,160 

400.0 

91.8 

Note. — Pressures  are 

given  in  long  tons  of  2,240  lbs. 

is  made  on  the  shield.  If  the  shield  is  at 
its  correct  level  this  mark  should  be  exactly 
in  alinement  with  the  tops  of  the  two  cross- 
pieces  in  the  tunnel.  If  it  is  not,  the  level 
of  the  shield  must  be  adjusted  by  putting 
more  power  on  the  top  or  bottom  rams  as 
required. 

In  a  method  of  guiding  the  shield  intro- 
duced by  Mr.  H.  H.  Dalrymple-Hay,  two  guide 
rods,  each  about  25  ft.  long,  are  fixed  to  the 
shield  on  its  horizontal  diameter,  one  at  each 
side.  These  guide-rods  are  graduated  in  feet 
and  inches  and  are  drawn  forward  by  the 
shield  past  two  "zero-pieces"  or  indexes  fixed 
to  the  sides  of  the  tunnel.  As  the  shield  ad- 
vances in  a  straight  line,  the  readings  on 
both  rods  should  of  course  be  the  same.     If 


eter.  In  the  case  of  the  larger  shield,  the 
back  pressure  exerted  by  the  six  table-rams, 
each  7  in.  in  diameter,  has  to  be  deducted. 


The     Westinghouse     Automatic     Air 
Steam  Coupler. 


and 


The  Westinghouse  Automatic  Air  &  Steam 
Coupler  Company  has  an  interesting  exhibit 
in  the  Transportation  Building  at  the  World's 
Fair,  St.  Louis.  It  consists  of  an  arrange- 
ment of  two  short  car  platforms  modeled  to 
represent  the  ends  of  passenger  and  freight 
cars,  and  also  a  locomotive  pilot.  One  car 
platform  is  so  mounted  as  to  permit  of  a 
variation  of  four  inches  in  its  height,  and  it 


Side  Elevation  of  Passenger  Equipment. 


Side  Elevation  of  Freight  Equipment. 


they  differ,  one  side  of  the  shield  is  gaining 
on  the  other  and  the  shield  is  going  "off 
line."  For  going  around  curves,  a  special 
shrunk  scale  is  calculated  for  the  inner  side 
of  the  curve  and  marked  on  the  inner  guide 
rod  so  that  the  shield  is  guided  on  the  curve 
by  keeping  the  scale  readings  the  same  on 
both  rods.  With  methods  such  as  these  it 
is  fairly  easy  to  keep  the  shield  within  1 
in.  of  its  correct  position. 


can  be  moved  with  consid- 
erable momentum  toward 
either  the  locomotive  pilot 
at  one  end  or  the  other  car 
platform  at  the  other  end. 
On  these  platforms  and  on 
the  pilot  are  mounted  full 
size  models  of  the  Westing- 
house automatic  air  and 
steam  coupler,  and  the  de- 
vice is  shown  under  condi- 
tions closely  approximat- 
ing actual  service  condi- 
tions. The  car  platforms 
are  so  arranged  that  they 
may  be  coupled  at  an  angle 
to  each  other,  representing 
the  case  of  an  extreme 
curve  and  the  movable  platform  is  operated 
by  compressed  air,  with  an  arrangement  of 
an  air  cylinder  and  a  slide  valve  connection. 
Both  the  3-hose  passenger  equipment  and 
the  single-hose  freight  equipment  are  shown. 
Besides  this  exhibit  there  is  a  small  model 
of  two  complete  car  trucks  and  frames  fitted 
with  air,  steam  and  signal  hose  couplings 
which  supplements  the  larger  exhibit,  and 
both  are  in  more  or  less  constant  operation. 
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The  freight  and  passenger  equipments  are 
shown  in  the  accompanying  illustrations. 
The  coupling  head,  which  is  of  malleable 
iron  having  V  and  wedge-shaped  guides  pro- 
jecting toward  the  front  and  an  outwardly 
bent  spring  firmly  riveted  to  the  back,  is  sup- 
ported by  the  coupling  spring  resting  in  the 
slotted  buffer  hanger,  the  hanger  being  bolt- 
ed to  a  cast-steel  bracket  riveted  to  the 
drawbar.  It  is  held  in  proper  position  by  a 
chain  attached  to  the  draw-bar  knuckle  pin, 
and  will  adapt  itself  in  coupling  to  differ- 
ences in  height  of  cars  or  angles  of  contact 
which  do  not  permit  the  operation  of  the 
automatic  car  coupler  itself.  The  slotted 
buffer  hanger  consists  of  a  malleable  iron 
frame  embodying  a  spring  seat  and  a  cup- 
shaped  buflBng  piece  riveted  from  the  upper 
part  of  the  hanger.  A  volute  spring  holds 
the  buffing  piece  forward  to  furnish  a  yield- 
ing resistance  for  the  head  during  the  coup- 
ling, and  the  car  coupler  itself  checks  the 
impact  before  the  buffer  spring  of  the  auto- 
matic hose  coupling  has  been  fully  com- 
pressed. The  coupling  heads,  which  are  alike 
for  passenger  and  freight  service  except  in 
the  number  of  gasket  openings  in  the  face, 
are  so  modeled  that  the  positive  engagement 
of  the  connections  is  effected  without  fric- 
tion or  wear  on  the  gaskets,  the  gaskets 
being  placed  in  holes  in  the  coupling  face 
connected  to  the  pipe  terminals  by  short 
hose. 

The  couplings  are  perfectly  interchange- 
able and  there  are  no  rights  or  lefts.  Proper 
provision  has,  of  course,  been  made  to  allow 
connection  with  the  automatic  coupling  and 
the  old  hand  coupling.  Coupling  up  the  train 
lines  between  cars  equipped  with  hand  coup- 
liligs  and  automatic  couplings  is  effected  in 
but  little  more  time  than  that  necessary  for 
making  the  usual  hand  connections  with  the 
old  method. 

A  convenient  feature  of  the  steam  connec- 
tion to  the  automatic  head  is  that  the  parts 
may  readily  be  removed  in  summer.  The 
automatic  drip  vaive  which  is  a  part  of  the 
steam  attachment  hangs  down  always  at  the 
lowest  point  in  the  steam  connection,  never 
failing  to  permit  the  condensation  to  escape 
at  a  pressure  of  four  pounds  or  less,  or  at 
higher  pressure  when  properly  set,  so  that 
freezing,  which  is  a  common  annoyance  with 
hand  hose  couplings,  is  entirely  avoided. 

The  device  may  be  supplemented,  if  de- 
sired, by  a  cut-out  mechanism  for  either  pas- 
senger or  freight  service,  which  consists  of 
a  system  of  extension  stems  combined  with 
proper  link  connections,  by  means  of  which 
the  brake  and  signal  cocks  may  be  operated 
by  a  single  handle  from  either  side  of  the 
car.  Provision  is  made  by  the  various  sys- 
tems of  steam  heating  for  the  operation  of 
the  steam  valve  without  going  between  cars, 
usually  by  means  of  an  extension  rod  se- 
cured to  the  step  and  connected  to  the  valve 
by  universal  joints. 

Besides  this  exhibit  the  automatic  coup- 
ling is  shown  attached  to  an  automatic  dump 
car  exhibited  by  the  Goodwin  Car  Company. 
The  Goodwin  car  requires  three  air  connec- 
tions; one  for  brakes  and  two  for  dumping. 
As  these  cars  are  usually  used  in  railroad 
construction  work,  where  they  are  operated 
over  temporary  tracks,  the  conditions  are  ex- 
ceptionally severe,  hut  the  automatic  coup- 
ling has  given  perfect  satisfaction  on  all  cars 
to  which  it  has  been  applied.  The  special 
exhibition  train  of  the  Missouri  Pacific,  con- 
sisting of  six  cars  and  a  locomotive,  is  also 
fitted  throughout  with  the  automatic  passen- 
ger coupling  equipment. 

The  automatic  air  and  steam  coupler  has  a 
number  of  apparent  advantages.  It  does 
away  with  the  danger  to  employees  engaged 
in  coupling  hose  between  cars.  Instances  of 
scalding  as  a   result  of  the  unexpected  un- 


coupling of  the  hand-steam  connection  are 
not  infrequent,  and  a  hot  steam  connection 
is  also  a  dangerous  thing  to  handle.  The 
economy  in  time  used  in  coupling  and  un- 
coupling cars  is  an  important  advantage,  es- 
pecially in  the  case  of  roads  doing  a  large 
suburban  business  where  a  large  number  of 
trains  must  be  handled  in  and  out  of  the  ter- 
minal within  a  short  space  of  time.  The 
New  York  Central  has  equipped  all  of  its 
trains  on  the  Putnam  division  with  this 
automatic  hose  coupling  and  has  found  a 
great  saving  in  time  as  a  result.  The  Mis- 
souri Pacific  has  also  adopted  the  automatic 
coupling  for  all  the  cars  used  in  its  subur- 
ban service  out  of  St.  Louis,  and  the  Long 
Island  has  equipped  its  entire  passenger 
rolling  stock,  consisting  of  565  cars  and  170 
locomotives.     This  road  has  found  that  the 


courage  the  connection  of  all  the  cars  in  a 
train  is  to  be  commended  for  that  reason  if 
for  no  other. 


Railroad    Shop   Tools. 
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BORING   MACHINES. 

The  horizontal  boring  machine  shown  in 
Figs.  1  and  2,  is  made  by  the  Betts  Machine 
Company,  Wilmington,  Del.  This  machine  is 
known  as  No.  3.  It  is  double  back  geared, 
which  gives  15  changes  of  speed  on  the 
spindle.  The  spindle  is  cast  steel  5  in.  in 
diameter  and  has  an  adjustment  of  30  in., 
with  provision  for  60  in.  when  required.  The 
spindle  can  be  driven  in  either  direction  and 


li 

Fig.    1 — The    Betts   No.    3    Horizontal    Boring    Machine. 


congestion  at  its  terminal  station  in  Long 
Island  City  has  been  greatly  relieved  since 
the  adoption  of  this  device. 

The  material  saving  in  the  use  of  coup- 
ling "hose  is  one  which  can  be  immediately 
reduced  to  a  basis  of  dollars  and  cents.  The 
New  York  Central  has  estimated  that  the 
cost  of  hose  when  using  hand  couplings  is 
230  per  cent,  of  the  cost  of  maintenance  of 
the  automatic  couplings.  It  has  been  pointed 
out  that  by  far  the  greater  part  of  air  hose 
removed  from  cars  has  been  damaged  by 
being  cut,  chafed,  strained  or  torn  at  the 
nipple  as  a  result  of  carelessness  in  uncoup- 
ling or  pulling  the  hose  apart  before  the  con- 
nection has  been  uncoupled.  The  automatic 
coupling   eliminates  these   losses  entirely. 

Inasmuch  as  the  coupling  forms  an  abso- 
lutely tight  joint,  the  losses  in  the  air  brake 
and  steam  lines  through  the  train  are  greatly 
reduced.  Where  the  automatic  coupling  has 
been  applied,  a  considerable  saving  in  the 
amount  of  steam  required  to  heat  the  train 
and  the  amount  of  air  required  to  operate 
the  brakes  has  been  found.  As  yet  the  auto- 
matic coupling  has  been  applied  to  passenger 
equipment  only,  but  it  has  quite  as  many 
advantages  for  freight  service  as  it  has  for 
passenger  service.  The  congestion  in  yards 
where  trains  are  made  up  and  sorted  would 
be  relieved  to  a  considerable  extent  if  the 
time  now  consumed  in  coupling  up  and  un- 
coupling air  brakes  was  saved.  It  is  almost 
impossible  to  enforce  any  rule  calling  for  the 
coupling  up  of  all  brake  connections  through- 
out a  long  freight  train,  and  as  a  rule  only  a 
few  cars  in  the  head  of  the  train  are  coupled. 
As  has  been  pointed  out  in  these  columns 
before,  the  dependence  upon  a  few  cars  in 
the  head  end  of  a  long  train  is  probably  the 
cause  of  a  good  proportion  of  the  wheel  fail- 
ures due  to  excessive  brake  action  and  a 
good  part  of  the  damage  done  to  draft  gear 
and    couplers.     A    device    which   would    en- 


Fig.    3 — Hoefer    Vertical    Boring    Machine. 

has  a  full  bearing  through  the  cast  iron 
sleeve  at  all  times.  It  has  a  quick  hand  move- 
ment by  rack  and  pinion.  It  has  an  auto- 
matic variable  feed  from  V,oo  in.  to  'Vioo  in. 
and  the  spindle  can  be  fed  in  either  direc- 
tion without  reversing  its  motion.  The  table 
is  10  ft.  long  and  is  elevated  by  two  screws, 
\yorm  wheels  and  worms,  which  are  driven 
by  power.  The  table  carries  a  saddle  which 
has  a  movement  parallel  to  the  main  spindle; 
on  this  saddle  is  a  cross  table  48  in.  x  60  in. 
which  has  a  horizontal  movement  at  right 
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angles  to  the  spindle.  These  tables  can  be 
lowered  until  the  top  table  is  35  in.  from  the 
center  of  the  spindle.  By  removing  the 
upper  tables,  which  are  6 14  in.  thick,  the 
maximum  distance  from  center  of  the 
spindle  to  the  bed  can  be  increased  to  411/2 
in.  The  approximate  weight  of  this  machine 
is  30,000  lbs. 

The  vertical  boring  and  drilling  machine 
shown  in  the  accompanying  illustrations, 
Fig.  3,  is  made  by  the  Hoefer  Manufacturing 
Company,  Freeport,  111.     It  is  especially  de 
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supported  at  its  lower  end  by  both  a  station- 
ary and  a  revolving  sleeve.  The  outer  or 
revolving  sleeve  is  supplied  with  a  cap  to 
prevent  the  borings  from  entering  the  bear- 
ings. The  maximum  distance  from  the  face 
of  the  column  to  the  center  of  the  spindle 
is  8 1/2  in.  The  machine  occupies  a  floor 
space  of  24  in.  x  78  in.  and  the  net  weight  of 
the  machine  is  5,500  lbs. 

The  accompanying  illustration.  Fig.  4, 
shows  the  new  No.  1  "Precision"  horizontal 
boring,  drilling  and  milling  machine  made 
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the  boring  bar  is  fitted  to  the  bed  and  is  ad- 
justable by  a  wrench  to  any  point  desired 
along  the  bed.  Pieces  of  work  longer  than 
the  nominal  range  of  the  machine  may  be 
drilled  and  milled.  When  holes  are  of  such 
a  length  that  the  outer  support  for  the  bor- 
ing bar  is  not  needed  they  may  be  bored,  by 
removing  the  upper  portion  of  the  yoke, 
which  in  this  form  of  machine  leaves  the 
table  as  stiff,  strong  and  efficient  as  before. 
This  machine  will  handle  automobile  en- 
gine work  and  the  cross  motion  of  the  platen 
is  such  that  cylinders  and  similar  work  may 
be  bored  and  faced  on  the  front  and  back 
portions  of  the  platen  alternately,  thus  mak- 
ing it  easy  to  set  one  piece  of  work  in  posi- 
tion while  the  machine  is  at  work  on  an- 
other. The  platen  has  a  milling  feed.  The 
vertical  milling  feed  to  the  head,  which  is  a 
regular  feature  of  the  larger  machine,  No. 


Fig.   2 — The    Betts   No.   3    Horizontal    Boring    IVIachine. 


Fig.    4 — The    Lucas    Horizontal    Boring    Machine. 


fiigned  for  boring  engine  cylinders.  One  o£ 
the  advantages  of  this  type  of  machine  is 
that  the  chips  fall  away  from  the  cutters, 
thus  preventing  any  chance  of  the  chips 
wedging  under  the  cutters  and  crowding  up 
the  boring  bar.  The  spindle  is  of  crucible 
steel  3%  in.  in  diameter  and  has  an  auto- 
matic feed  of  16  in.  in  one  setting  and  a 
vertical  movement  of  60  in.  The  spindle  is 
supplied  with  both  hand  and  power  feed. 
The  power  feed  can  be  stopped  automatical- 
ly at  any  desired  point.  The  driving  gears 
liave  a  ratio  of  4:1  and  the  machine  is  also 
supplied   with   back   gears.     The   spindle   is 


by  the  Lucas  Machine  Tool  Company,  Cleve- 
land, Ohio.  The  principle  of  this  machine 
is  the  raising  and  the  lowering  of  the  spin- 
dle and  simultaneously  with  it,  the  outer 
support  for  the  boring  bar,  instead  of  the 
conventional  way  of  raising  and  lowering 
the  table.  This  construction  also  makes  pos- 
sible the  use  of  an  exceedingly  deep  box  bed, 
resting  on  three  points,  thus  eliminating  the 
necessity  (and  expense)  of  a  foundation  for 
the  machine,  and  incidentally  making  it  a 
matter  of  small  expense  to  set  the  machine 
in  a  new  location  if  desired. 

The  yoke  carrying  the  outer  support  for 


2,  may  be  easily  and  inexpensively  applied 
to  the  machine  shown. 

The  screws  are  all  precision  screws,  cut 
from  special  hard  steel  and  have  adjustable 
dials  graduated  to  thousandths  of  an  inch, 
so  that  holes  may  be  bored  or  surfaces 
milled  an  exact  distance  apart  without  jigs. 
The  spindle  is  crucible  steel  and  all  working 
parts  are  ground  or  scraped.  The  machine 
is  supplied  with  quick  power  moving  de- 
vices, geared  feeds,  friction  safety  devices, 
etc.,  and  it  is  adapted  to  receive  single  speed 
belt  or  electric  drive  when  desired. 
(To  be  continued.) 


The  New  York  Tribune  of  Aug.  18  an- 
nounced in  a  leader  that  the  first  construc- 
tion train  had  passed  through  the  Simplon 
Tunnel  and  gave  some  account  of  that  great 
undertaking.  The  Tribune  is  too  previoua 
At  the  end  of  July  there  remained  1,393  ft 
to  be  excavated  to  let  daylight  through.  All 
work  of  extension  at  the  north  end  has  been 
suspended,  on  account  of  the  difficulty  ol 
draining  away  the  hot  water  springs,  and 
with  work  going  on  at  the  south  end  only  it 
was  not  expected  to  open  through  till  Octo- 
.  ber,  and  no  construction  train  is  likely  to  get 
through  for  months  after  that.  The  Milan 
Railroad  exhibition,  to  celebrate  the  opening 
of  the  road,  has  been  postponed  till  1906. 
What  has  misled  the  Tribune,  perhaps,  is 
the  passing  of  a  construction  train  July  14 
through  a  cork-screw  tunnel,  itself  the  trifle 
of  about  two  miles  long,  on  the  railroad 
which  is  to  connect  the  Italian  system  of  rail- 
roads with  the  Simplon  Tunnel;  unless  it 
may  be  the  opening  of  the  Austrian  Wachein 
Tunnel  May  31,  less  than  four  miles  long. 
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The  Divisions  of  the  Southern   Railway. 


In  looking  over  the  list  of  oflBcers  of  the 
Southern  Railway  in  the  Official  Guide  re- 
cently, it  was  noticed  that  there  had  been  an 
increase  of  over  a  third  in  the  number  of 
superintendents  and  assistant  superinten- 
dents in  one  year,  while  there  had  been  only 
a  trifling  increase  in  mileage.  As  more  thor- 
ough supervision  of  the  operating  depart- 
ment is  one  of  the  improvements  in  rail- 
road service  which,  we  believe,  ought  to  be 
widely  copied,  this  looked  like  a  significant 
fact;  and  to  illustrate  the  situation  on  the 
Southern  Railway  we  have  procured  a  map 


showing  the  territories  managed  by  each  of 
the  15  division  superintendents  of  the  com- 
pany. The  map  is  shown  herewith  in  two 
parts,  the  whole  being  too  large  for  a  single 
page.  The  lines  of  the  company  are  divided, 
for  purposes  of  administration,  into  what 
are  called  the  Eastern  district  and  the  West- 
ern district,  though  they  are  not  so  strictly 
separated,  geographically,  as  might  be  im- 
plied by  these  words.  The  Southern  is  an 
aggregation  of  a  large  number  of  railroads 
which  until  quite  recently  were  independent, 
and  the  geographical  simplification  of  the 
respective  territories  of  the  superintendents 
necessarily  is  a  slow  process. 


The  map  on  the  left-hand  page  represents 
the  western  district,  the  easternmost  point 
in  which  is  Salem  (and  also  contains  the  St. 
Louis-Louisville  lines).  Those  lines  belong- 
ing to  the  Eastern  district,  which  extend 
into  the  territory  embraced  in  this  map,  are 
shown  in  light  dotted  lines.  The  map  on 
the  right-hand  page  shows  the  eastern  dis- 
trict, which  extends  as  far  west  as  Atlanta. 
On  this  map  the  lines  of  the  western  dis- 
trict are  shown  in  the  same  mahner  as  those 
of  the  eastern  on  the  other  map.  The  towns^ 
and  cities  at  which  there  are  division  head- 
quarters are  shown  on  both  maps  in  large- 
letters.      The    other    features    of    the    maps. 
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are  self-explanatory.  The  reader  will  bear 
in  mind  that  the  St.  Louis-Louisville  lines, 
shown  in  the  upper  part  of  the  left-hand 
map,  are  far  removed  geographically  from 
the  western  district  proper,  the  connection 
being  by  the  Cincinnati,  New  Orleans  & 
Texas  Pacific,  in  which  the  Southern  con- 
trols an  interest.  The  St.  Louis-Louisville 
lines,  and  the  line  from  Birmingham  to 
Greenville,  are  shortened  to  bring  the  map 
within  the  space  available.  "With  these  two 
€Xceptions  the  maps  are  approximately  cor- 
rect as  regards  distances  between  principal 
towns. 

Each  division  has  a  superintendent,  and 
•each  superintendent  is  assisted  by  one  or 
more  subordinate  officers,  as  follows: 

Division  and  Officers.  Miles. 

Washington   (2  assistant  superintendents)  344 

Danville    (1   assistant   superintendent   and 

2    trainmasters)     639 

Charlotte  (2  trainmasters) 455 

Richmond    283 

Norfollf    (1  trainmaster)    437 

Savannah    (1   trainmaster) 643 

Charleston  (1  trainmaster)   439 

Jacksonville    145 

4sheville  (2  trainmasters)    449 

Birmingham    (1    assistant   superintendent 

and  2  trainmasters)    576 

Mobile  (2   trainmasters) 572 

Atlanta    (2  trainmasters) 710 

Knoxville  (3  trainmasters)    552 

Memphis   (1   trainmaster) 332 

Knoxville    &    Augusta     and     Knoxville    & 

Bristol   Railroads    60 

Total    Eastern    District 3,38.5 

Total   Western  District    3,257 

Total  miles 6,642 

St.    Louis-Louisville    '50.5 

Total   Southern  Railway    7,147 

Independent  roads:  Northern  Alabama. 110 

Augusta  Southern 83 

193 

Grand  total    7,340 
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The  General  Manager  of  the  Southern  is  at 
Washington,  D.  C;  the  General  Superinten- 
dent at  Greensboro,  N.  C;  the  Assistant  Gen- 
eral Superintendent  in  charge  of  the  Eastern 
District,  also  at  Greensboro,  and  the  Assist- 
ant General  Superintendent  in  charge  of  the 
Western  district  is  at  Birmingham. 

The  St.  Louis-Louisville  lines  have  a  sep- 
arate general  manager,  whose  office  is  at  St. 
Louis.  The  Northern  Alabama  is  under  the 
management  of  the  superintendent  of  the 
Memphis  division,  and  the  Augusta  Southern 
under  that  of  the  superintendent  of  the 
Charleston  division. 


The  Great  Western    Motor-Coach  Services. 


BY  W.  B.  PALET. 

The  Great  Western  has  already  added  six 
services  of  steam  to  the  two  described  in  the 
Railroad  Gazette  of  June  10.  Two  of  these 
are  partly  over  the  same  ground  as  the  West- 
bourne  Park  and  Southall  service.  One  of 
them  is  between  Park  Royal  and  Acton,  via 
West  Ealing,  and  brings  the  great  popula- 
tion about  Ealing  into  direct  communication 
with  the  beautiful  Brent  valley  traversed  by 
the  new  Greenford  line.  Ten  trips  are  made 
in  one  direction  and  nine  in  the  other,  on 
week-days;  eight  and  seven  respectively  on 
Sundays,  on  which  day  the  service  is  not 
put  on  till  the  afternoon.  The  coach  only 
remains  at  Acton  two  minutes  before  start- 
ing back,  but  stays  at  Park  Royal  on  the 
average  21  minutes.  The  trips  fit  in  between 
those  of  the  other  service  so  as  to  equalize 
the   intervals   between   trains    (that   is,   mo- 
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tors)  so  far  as  possible.  Keeping  the  main 
line  clear  is  the  chief  reason  for  the  short 
stay  at  Acton,  and  the  same  applies  to  the 
Westbourne  Park  stop  on  the  original  ser- 
vice, also  but  two  minutes. 

On  Sundays  only,  beginning  August  7,  mo- 
tor-coaches have  been  run  at  intervals  of 
about  35  minutes  between  Kensington  (Ad- 
dison Road  Station)  on  the  West  London 
Railway,  and  West  Ealing,  over  the  above 
line.  Not  many  people  join  at  Addison  Road 
but  the  next  station,  Uxbridge  Road,  adjoins 
the  Shepherd's  Bush  terminus  of  the  Central 
London  or  "Two-penny  Tube,"  and  taps  the 
enormous  traffic  brought  by  that  line.  The 
new  service  is  intended  as  a  counter  attrac- 
tion to  the  London  United  Tramways,  which, 
end  at  the  same  place  and  do  a  prodigious 
business  on  fine  Sundays.  About  a  mile  fur- 
ther north  the  motors  turn  off  the  West  Lon- 
don (which  the  Great  Western  and  London 
&  North  Western  companies  own  jointly)  at 
North  Pole  junction  and  cross  the  main  fast 
roads  at  West   London  Junction  on  to  the 
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slow   line,   from   which   in  a   short  distance 
the  Greenford  section  diverges. 

Low  fares  being  absolutely  necessary,  six- 
pence only  is  charged  to  any  of  the  stations 
or  "haltes"  on  the  new  line,  including  re- 
turn. The  tickets  are  available  at  any  of 
these  places  on  either  journey,  which, 
though  it  seems  a  small  thing,  is  quite  a 
new  departure.  The  furthest  point.  Castle 
Bar  Park  halte,  to  which  the  ticket  takes 
you,  is  fully  seven  miles  from  Addison  Road. 
So  far. the  venture  appears  to  have  been  suc- 
cessful, considering  the  short  time  it  has 
been  in  operation,  but  the  mode  of  working 
the  traffic  is  somewhat  peculiar  and  not  ap- 
parently very  economical.  Two  trains  are 
used,  each  consisting  of  two  motor-coaches 
with  a  six-wheeled  saloon,  third-class,  placed 
between  them.  Smoking  is  allowed  in  the 
saloon,  a  term  which  here  means  a  coach 
without  compartments,  entered  by  one  door 
on  each  side  and  having  the  seats  ranged 
round  the  sides  and  ends.  Usually  there 
are  two  tables  in  the  middle.  Both  motors 
put  on  steam  at  starting,  but  the  rear  one 
shuts  off  after  a  time.  Both  take  in  water 
on  the  up  journey,  the  leading  one  at  Park 
Royal  and  the  other  at  Addison  Road  before 
going  back.  On  the  Brentford  branch  the 
motor  service  was  soon  increased  to  every 
half-hour  each  way  on  Sunday  afternoons 
and  evenings,  instead  of  once  an  hour.  An 
intermediate  "halte"  has  been  opened,  called 
Trumper's  Crossing,  the  fare  to  it  from 
either  end  being  one  penny.  All  the  motor- 
coaches  running  in  the  London  district  are 
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kept  at  Southall,  where  they  look  rather  odd, 
standing  outside  the  running  shed  amongst 
goods  and  tank  engines.  Three  are  in  use 
on  ^s•eek-days,  each  service  employing  only 
one,  but  on  Sundays  there  are  seven  owing 
to  the  peculiar  arrangement  just  described. 

A  motor  service  has  also  been  started  in 
the  Plj-mouth  district  between  Plympton, 
five  miles  east  of  the  town,  and  Saltash,  as 
much  to  the  west.  The  distance  between  the 
two  places  direct  is  9}-j  miles,  but  the  cars 
run  into  Plymouth  (Millbay)  terminus, 
which  lies  at  the  end  of  a  short  branch,  and 
out  again,  so  that  the  whole  trip  is  about 
11  miles.  Three  additional  stations,  of  a 
temporary  character,  have  been  constructed 
for  the  purpose  of  this  service.  The  cars 
cross  the  Tamar  over  the  celebrated  Albert 
Bridge,  built  by  Brunei  in  1859,  which  im- 
mediately adjoins  Saltash  station.  Slight 
variations  exist  in  the  service,  some  jour- 
neys ending  short  of  Plympton,  but  the  gen- 
eral effect  is  an  addition  of  about  a  dozen 
extra  communications  per  week  day  in  each 
direction  between  the  outlying  extremities 
of  the  district  and  between  these  and  the 
center  of  it.  Eight  such  trips  are  given  on 
Sundays,  the  whole  being  in  addition  to  the 
ordinary  train  services.  A  motor  coach  also 
makes  three  trips  each  way  between  Ply- 
mouth and  Yealmpton,  half  an  hour's  run 
with  eight  stops,  part  of  it  being  over  the 
Plympton  route.  Of  the  great  advantage  to 
the  neighborhood  of  these  new  services  no 
one  who  knows  it  can  have  a  doubt. 

Seventy  miles  further  down,  in  Cornwall, 
a  partial  service  of  motor-coaches  has  been 
put  on  the  branch,  nearly  nine  miles  long, 
that  extends  from  Gwincar  Road  to  Helston. 
It  makes  only  four  trips  each  way  out  of 
the  total  of  eleven,  most  of  them  in  the 
evening;  but  fills  up  its  time  with  running 
three  trips  along  the  main  line  between  Red- 
nith  and  Hayle,  9I2  miles,  one  between 
Hayle  and  Camborne,  six  miles,  and  back  to 
Gwincar  Road.  The  total  mileage  it  thus 
puts  in  is  about  135 V-j-  On  Sundays  it  mere- 
ly performs  the  small  service  on  the  Hel- 
ston branch,  two  trips  each  way,  making 
35  miles  in  all. 

Two  motor-coaches  are  now  stationed  at 
Wrexham,  in  Denbighshire,  North  Wales. 
One  starts  out  at  9.55  a.m.  and  runs  up  the 
main  line  (Birkenhead  section)  to  Gobowen, 
12Vi  miles.  It  soon  comes  back  as  far  as 
Ruabon,  IV2  miles,  and  sets  forth  on  a  trip 
of  45  miles  of  hilly  and  tortuous  single  line, 
amongst  very  grand  mountain  scenery,  to 
Dolgelley,  in  Merionethshire.  Staying  there 
half  an  hour,  it  returns  direct  to  Wrexham, 
finishing  a  day's  work  of  114il>  miles  at  4 
p.m.  The  second  coach  leaves  at  1.50  p.m. 
and  goes  via  Ruabon  along  the  Dolgelley 
line,  but  only  so  far  as  Bala,  27V4  miles  out 
of  the  45.  At  2.53,  at  Corwen,  it  passes  the 
other  coach.  Another  double  trip  is  made 
between  Ruabon  and  Bala,  after  the  last  of 
which  it  makes  two  double  trips  of  six  mile.= 
between  Ruabon  and  Llangollen,  on  the  same 
line.  Finally  it  gets  home  to  Wrexham  at 
10.20  p.m.,  having  done  142'/.  miles.  One 
of  the  Bala  journeys  occupies  only  67  min- 
utes, with  10  stops.  The  Lambourn  Valley 
Railway,  only  12'/:!  miles  long,  extending 
from  near  Newbury,  on  the  Berks  and  Hants 
section  of  the  Great  Western  to  the  small 
town  of  Lambourn,  on  the  Wittshire  downs, 
is  now  worked  by  a  motor-coach.  Hitherto 
it  has  provided  its  own  rolling  stock,  of  a 
light  and  somewhat  peculiar  kind.  The  line 
is  single,  laid  with  rails  of  the  American 
type  of  only  about  60  lbs.  per  yard,  and  has 
in  places  gradients  as  Bteep  as  1  in  60. 
There  are  seven  intermediate  stations,  sev- 
eral of  them  mere  platforms  quite  as  primi- 
tive as  the  "haltes"  just  constructed  on  the 
I^ndon  &  Greenford  line.  The  motor  makes 
five  trips  each   way,  equal  to  a  day's  work 


of  125  miles,  42  minutes  being  the  usual  time 
taken. 

The  figures  given  will  aiford  a  good  idea 
of  the  working  capacity  of  these  vehicles. 
They  are  being  tried  under  very  different 
conditions  of  traffic,  and  on  journeys  vary- 
ing from  the  nine  minutes  of  the  Brentford 
branch  to  the  two  hours  of  the  Ruabon  and 
Dolgelley  run.  The  writer  doubts  if  passen- 
gers who  have  booked  through,  first  or  sec- 
ond class,  to  stations  served  by  motor- 
coaches  which  are  third  class  only,  will  quite 
like  the  new  system,  and  thinks  the  smok 
ing  question  will  probably  cause  friction 
sometimes.  'On  the  other  hand,  the  spacious- 
ness and  airiness  of  the  motors,  Lhe  im- 
mensely improved  view  from  the  windows, 
and  the  saving  of  trouble  in  not  having  to 
pick  out  a  compartment  from  amongst  first, 
second  and  third-class  smoking  and  non- 
smoking ones,  will  please  a  great  many  trav- 
elers. 


office  is  22  ft.  by  15  ft.  with  the  window 
opening  into  the  hall  between  the  two  wait- 
ing-rooms. The  interior  finish  of  the  wait- 
ing-room is  in  green  wainscoting,  with  elec- 
tric light  fixtures.  The  office  wainscoting 
and  furniture  is  of  oak,  and  the  benches  and 
seats  are  cut  in  the  old  Spanish  style.  Maple 
wood  floors  are  used  throughout.  The  sec- 
ond floor  is  devoted  to  the  drafting  room  and 
private  office  of  the  assistant  engineer.  The 
station  is  located  at  40th  street  and  San 
Pueblo  avenue,  and  extensive  grounds  have 
been  laid  out  with  flower  beds,  lawns  and 
palm  trees. 

We  are  indebted  to  H.  K.  Gregory,  assist- 
ant general  passenger  agent  of  the  Santa  Fe, 
for  the  photographs  shown. 


An   Explanation  of  Form    F.* 


Santa    Fe   Station    in    Oakland. 


The    Santa    Fe   has   recently   completed   a 
new  station  at  its  'Pacific  Coast  terminus  at 


BY    H.    W.    FORMAN. 

Instead  of  regarding  Form  F  as  unimport- 
ant and  merely  a  matter  of  point  of  view, 
the  general  and  consistent  theory  upon 
which  the  Standard  Code  is  constructed 
must  be  kept  in  mind  while  delving  to  get 


Santa    Fe    Station    at   Oakland,    California. 


Santa    Fe    Station    at    Fresno,    California. 


Oakland,  California.  The  building  is  in  the 
typical  California  style  of  Spanish  mission 
architecture,  which  the  Santa  Fe  has  al- 
ready introduced  in  the  Stockton,  Fresno 
and  Berkeley  passenger  stations.  In  fact, 
this  style  of  architecture  has  been  closely 
followed  in  the  building  of  all  the  stations 
on  the  San  Joaquin  Valley  division  of  the 
Santa  Fe.  Both  the  Fresno  and  Oakland 
stations  are  built  of  steel  lath  covered  with 
concrete  and  with  red  tile  roofs.  The  one  at 
Oakland  is  204  ft.  long,  including  arcades 
and  baggage  room,  and  54  ft.  wide,  includ- 
ing the  arcades.  It  is  a  two-story  structure, 
30  ft.  high  from  the  ground  to  the  top  of  the 
towers.  The  station  is  extremely  artistic 
and  has  arcades  12  ft.  wide  running  en- 
tirely around  it,  and  extending  out  from 
the  ladies'  waiting-room  a  distance  of  75 
ft.  The  cost  was  about  $12,000.  The  first 
floor  contains  two  waiting-rooms,  each  24 
ft.  9  in.  by  27  ft.,  and  connected  by  a  hall- 
way 22  ft.  long  and  7  ft.  wide.     The  ticket 


at  its  true  meaning  and  application.  It  is 
hardly  deserving  of  the  opprobrium  that  is 
heaped  upon  it.     The  reason  why  it  is  more 


•FORM   F.      FOR    SECTION'S. 
will  display  signals to for 

RXAMl-I.K.S. 

Eijf/  2(\   ■'rill  display  siynnlfs   and  run  as  1st  No 
1  ]A>ndo>i  to  Paris. 

A'o   1   \6ill  display  signals  Loyidon   to  Dover  for 
Eiiij  S,-). 


'Id  No   1    irill   display  siijnnls   London   to  Dover 

for  ICnij  90. 

This  form  may  be  modified  as  follows: 

Kn(is   70  85  and  DO  will  run  as   1st   2d  and  3d 

Xo.   1. 


Enps  70  8.5  and  90  tclll  run  as  Ist  Jld  and  Zd 
]fo  1  London  to  Dover. 

I'lulor  those  examples  the  engine  last  named  will 
nof  displiiy  signals. 

Foi-    nnrniHing    a    section: 

Kiui  HTj  ix  (iiiiitillcd  n.i  2d  Ko  1  from  Chatham. 
If  there  are  other  geclions  following  add: 

Folloxciny  sections  will  change  numbers  accord- 
innly. 

The  eharacter  of  a  train  for  which  siirnals  are 
displayed  may  be  stated.  Each  section  affected  by 
the  order  must  have  copies,  and  must  arrange  sig- 
nals accordingly.  1 
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City   Hall  Station. 


Relation  of  Covered  Trench  to  Street  Surface. 


Subdivision   of  Ga: 


North    End  of    Manhattan    Valley   Viaduct. 


Skew-Backs  of 


THE      NEW      YOf"' 


Twenty-eighth  Street  Station. 


y-sixth   Street. 


Cut-and-Cover   Construction    for   the  Tube   Tunnel    under   Central    Park. 


129th  Street. 


Viaduct   North  of  Fort  George. 


\NSIT     SUBWAY, 


SEl'TtMliLU     16,    lyO-l. 


THE     RAILROAD     GAZETTE. 


351 


generally  misunderstood  than  any  other 
lorm  is  largely  due  to  carelessness  of  ex- 
aminers who  jump  at  conclusions,  instead 
of  taking  pains  to  learn  just  what  the 
Train  Rule  Committee  of  the  American  Rail- 
way Association  meant;  and  because  of  an 
unwillingness  to  concede  that  the  rules  have 
provided  two  ways  for  annulling  trains — by 
their  train  numbers  (Form  K),  and  by  their 
engine  numbers  (Form  F).  It  appears  to  be 
difficult  for  many  railroad  men  to  accustom 
themselves  to  the  simple  proposition  that  a 
section  of  a  train  can  be  annulled  by  its  en- 
gine number  as  effectually  as  a  regular  train 
can  be  discontinued  by  its  train  number, 
and  that  the  same  principle  declared  in 
Form  K.  to  the  effect  that  when  a  regular 
train  is  annulled  it  must  not  be  restored, 
also  applies  to  Form  F.  That  is,  when  a 
section  of  a  train  is  annulled  by  its  engine 
number  it  must  not  be  restored  within  that 
territory  on  that  date.  A  perusal  of  Form 
F  will  convince  anyone  that  the  committee 
intended  it  to  be  used  whenever  sections 
•vere  to  be  changed  or  annulled  and  that 
the  movement  must  be  made  by  the  employ- 
ment of  engine  numbers.  Form  K  has  an 
entirely  different  mission;  it  was  never  in- 
tended that  an  order  should  be  given  read- 
ing, "2d  No.  1  of  Feb.  29th  is  annulled 
Alaska  to  Halifax." 

To  fully  understand  Form  F  it  is  only 
necessary  to  keep  these  Code  principles  in 
mind  and  give  due  thought  to  what  actual- 
ly constitutes  the  annulment  of  a  section 
and  what  simply  authorizes  the  changing 
of  sections  or  engines  on  sections.  It  is 
all-important  that  the  address  and  wording 
of  signal  orders  be  in  strict  accordance 
with  the  rules. 

The  word  "annulled"  seems  to  be  the 
stumbling  block  in  this  form,  it  being  con- 
tended that  it  does  not  always  mean  what 
it  says;  that  it  purports  to  in  some  cases 
annul  a  section  without  doing  so,  while  in 
others  it  does  annul  sections  by  mention  of 
their  engine  numbers  instead  of  only  their 
train  numbers.  Granting  that  there  may  be 
ground  for  such  criticism,  I  cannot  see  that 
those  who  have  substituted  the  word  "dis- 
•continued"  for  "annulled"  have  bettered  the 
situation  any,  as  there  is  no  practical  dif- 
ference in  the  meaning  of  the  two  words. 
If  everyone  who  has  practically  the  same 
idea  were  allowed  to  give  it  a  new  dress 
and  inject  it  into  the  Code,  all  the  years 
■devoted  to  securing  uniform  rules  and  get- 
ting them  generally  introduced  would  be 
"wasted.  It  is  to  the  interest  of  every  rail- 
roader to  uphold  the  present  rules,  making, 
if  need  be,  personal  sacrifice  of  opinion  to 
maintain  uniformity  throughout  the  United 
States.  It  is,  however,  to  be  regretted  that 
the  committee  framing  Form  F  did  not  go 
into  the  matter  a  little  deeper  and  give  a 
few  more  examples  which  would  enable  any- 
one to  fully  understand  the  form  without 
having  to  sometimes  seek  an  explanation. 

Suppose  a  district  extends  from  A  to  Z, 
and  that  No.  1  runs  from  A  to  Z.  When 
the  despatcher  issues  an  order  for  1st  and 
2d  No.  1  at  C  reading,  "Eng.  85  is  annulled 
as  2d  No.  1  from  C,"  2d  No.  1  of  that  date 
is  annulled  from  C  to  Z  and  another  2d  No. 
1  must  not  be  run  anywhere  between  C 
and  Z.  He  must  not  give  a  later  order 
worded,  "Eng.  85  (or  any  other)  will  run 
as  2d  No.  1  C  to  Z,"  even  if  1st  No.  1  has 
not  been  given  a  copy  of  the  first  order  and 
has  not  taken  down  signals,  for  the  reason 
that  this  last  order  is  an  attempt  to  re- 
store a  section  which  has  been  properly  an- 
nulled; any  interested  train  may,  upon  re- 
ceipt of  the  first  order,  proceed  against  2d 
No.  1  anywhere  between  C  and  Z.  because  it 
Tias  received  the  annulment  of  that  section. 
Despatchers   have   been   known  to   issue   an 


order  similar  to  the  first  example  quoted 
(I  have  committed  the  same  error j,  and 
afterward  instruct  No.  1  to  dispiay  signals, 
say  from  O  to  /,,  for  a  second  section.  It 
will  be  seen  that  this  bhouid  not  have  been 
done.  Ir  it  is  desired  to  annul  2d  No.  1 
from  C,  and  at  the  same  time  allow  for  a 
future  2d  No.  1  Irom  some  station  beyond 
C,  the  order  annulling  2d  No.  1  from  C 
should  indicate  limits,  thus,  "Eng.  85  is  an- 
nulled as  2d  No.  1  C  to  G."  then  the  de- 
spatcher may  at  any  time  thereafter  author- 
ize No.  1  to  display  signals  for  a  second  sec- 
tion between  G  and  Z.  Cases  are  on  record 
where  two  orders  were  given  to  get  the 
signals  displayed  by  1st  No.  1  taken  down 
and  to  annul  the  second  section,  thus,  "1st 
No.  1  will  take  down  signals  at  C,"  and  "2d 
No.  1  of  Feb.  29th  is  annulled  C  to  Z,"  be- 
cause trainmen  and  enginemen  had  never 
been  instructed  that  an  order  reading,  "Eng. 
85  is  annulled  as  2d  No.  1  from  C"  was  not 
only  authority  for  1st  No.  1  to  take  down 
its  signals,  but  also  was  the  annulment  of 
2d  No.  1.  The  annulment  of  2d  No.  1  ren- 
ders the  signals  displayed  by  the  first  sec- 
tion void  and  they  mXist  come  down  at  C, 
or  as  soon  thereafter  as  the  order  is  re- 
ceived. If  No.  2  was  at  G,  holding  an  order 
to  meet  1st  and  2d  No.  1  at  that  station,  and, 
after  1st  No.  1  had  passed,  it  were  to  re- 
ceive an  order  reading,  "Eng.  85  is  annulled 
as  2d  No.  1  from  C"  it  could  proceed,  as  this 
order  renders  the  meeting  order  void.  A 
train  that  does  not  exist  cannot  be  met.   ' 

So  much  for  the  annulment  of  a  section. 
Now  when  is  a  section  not  annulled;  that 
is,  when  is  one  simply  displaced  or  dropped 
out,  without  in  any  way  affecting  the  sched- 
ule or  the  signals  that  are  displayed  by  sec- 
tions in  advance?  An  order  addressed  to  1st, 
2d  and  3d  No.  1  reading,  "Eng.  90  is  an- 
nulled as  2d  No.  1  from  C  following  section 
will  change  number  accordingly"  does  not 
annul  2d  No.  1;  it  drops  out  the  second  sec- 
tion upon  its  arrival  at  C,  but  the  same 
order  further  provides  that  a  following  sec- 
tion shall  move  up  and  take  its  place,  there- 
fore, under  an  order  of  this  kind,  1st  No.  1 
must  not  take  down  its  signals  even  if 
through  error  the  order  be  addressed  only 
to  the  first  section,  or  it  be  found  necessary 
to  give  it  to  1st  No.  1  after  passing  C.  Ar- 
other  train  receiving  a  copy  of  this  order 
would  not  be  justified  in  disregarding  2d 
No.  1,  because  it  is  clearly  shown  that  a  fol- 
lowing section  will  assume  that  number. 
Nor  is  2d  No.  1  annulled  when  an  order  is 
issued  reading,  "Eng.  90  is  annulled  as  2d 
No.  1  from  C.  Eng.  70  will  run  as  2d  No.  1 
C  to  Z";  but  if  the  order  were  to  read  "Eng. 
90  is  annulled  as  2d  No.  1  from  C,"  and 
stopped  there,  without  instructing  following 
section  or  sections  to  change  number  or 
numbers  accordingly,  or  without  stating  that 
some  other  engine  would  run  as  2d  No.  1 
from  C,  then  2d  No.  1  is  annulled  from  C  to 
the  terminus  of  its  run  on  that  district. 
Thus  it  will  be  seen  that  when  an  engine 
is  instructed  to  vacate  a  section,  provision 
must  always  be  made  in  the  same  order  for 
keeping  the  section  or  train  alive,  or  it  is 
annulled.  An  order  for  1st  and  2d  No.  1, 
worded,  "Eng.  85  is  annulled  as  1st  No.  1 
from  C  following  section  will  change  num- 
ber accordingly"  accomplishes  two  ends:  it 
takes  down  the  signals  on  1st  No.  1  without 
annulling  the  schedule,  but  does  annul  the 
second  section.  Hence,  the  advantage  in 
making  use  of  the  word  "annulled"  in  this 
form,  qualifying  it  when  necessary,  and  the 
need  of  fully  comprehending  the  theory 
upon  which  Form  F  is  based. 

Considerable  condemnatory  expression  de- 
veloped several  years  ago  when  the  Train 
Rule  Committee  rendered  a  decision  that  it 
was  necessary    to    advise    the    first    section 


when  the  third  was  annulled.  They  did  not 
say  that  it  must  aiways  De  done,  only  when 
the  order  creating  tiie  sections  was  worded 
as  shown  by  the  fourth  code  example.  It  is 
not  necessary  tnat  it  be  done  in  all  cases, 
but  often  it  is,  to  pave  the  way  for  a  future 
order  when  the  first  section  will  be  directly 
affected.  To  illustrate;  if  engines  70.  8.5 
and  90  were  instructed  to  run  as  1st,  2d  and 
3d  No.  1  A  to  Z  and  the  uespatcher  desired 
to  annul  3d  from  C  and  2d  from  G,  the  order 
annulling  3d  from  C  must  aiso  be  addressed 
to  1st  No.  1  at  C  or  G,  because  if  1st  No.  1 
only  receives  the  annulment  of  2d  No.  1  at 
G  it  would  be  doing  wrong  if  it  were  to  take 
down  its  signals,  since  notice  was  given  to 
it  in  the  order  at  A  that  the  train  would 
be  run  in  three  sections.  The  first  section 
has  the  right,  in  such  cases,  to  know  that  all 
following  sections  are  annulled  before 
removing  its  signals. 

If  there  are  five  sections  of  a  train  and 
the  despatcher  desires  to  annul  the  1st  and 
5th  from  C,  only  one  order  is  required  to 
make  the  movement  if  worded  as  follows: 
"Engs.  20  and  95  are  annulled  as  1st  and  5th 
No.  1  from  C  following  sections  will  change 
numbers  accordingly."  Under  this  order  the 
first  and  fifth  sections  drop  out  and  the  re- 
maining sections  run  as  1st,  2d  and  3d  No.  1 
from  C.  The  fourth  section  would,  upon  ar- 
rival at  C,  take  down  its  signals  and  run  as 
3d  No.  1  from  that  point. 

When  one  section  is  run  around  another, 
some  despatchers  are  under  the  impression 
that  it  is  necessary  to  add  to  the  order  that 
the  engine  following  will  pass  the  one  in 
advance,  thus,  "Engs.  70  and  85  are  an- 
nulled as  1st  and  2d  No.  1  from  C.  Engs. 
86  and  70  will  run  as  1st  and  2d  No.  1  C  to 
Z.  Eng.  85  will  pass  Eng.  70  at  C,"  while 
others  sometimes  issue  two  orders,  modeled 
(a)  "Engs.  70  and  85  are  annulled  as  1st 
and  2d  No.  1  from  C."  (b)  "Engs.  85  and 
70  will  run  as  1st  and  2d  No.  1  C  to  Z." 
Order  a  annuls  both  sections  while  6  is  an 
attempt  to  revive  a  schedule  which  has  been 
ordered  out  of  existence.  If  an  order  has 
been  issued  reading,  "Engs.  70  and  85  are 
annulled  as  1st  and  2d  No.  1  from  C.  Engs. 
85  and  70  will  run  as  1st  and  2d  No.  1  C 
to  Z,'"  the  second  section  would  have  been 
directed  to  pass,  display  signals  and  run  as 
1st,  and  the  first  section  arriving  at  C  would 
have  allowed  the  following  section  to  go  by 
it  and  left  there  as  2d  No.  1  without  signals. 

Sometimes  the  engine  hauling  No.  1 
breaks  down  at  C  and  is  returned  to  A  for 
repairs  and  perhaps  another  engine  is  sent 
to  take  No.  1  forward.  In  such  event,  orders 
have  been  issued  annulling  the  original  en- 
gine as  No.  1,  and  when  the  relief  engine 
arrived  at  C  another  order  was  given  re- 
creating No.  1.  After  studying  the  theory 
upon  which  the  Code  is  made  it  will  he  seen 
that  the  first  order,  at  least  in  effect,  an- 
nulled No.  1  and  that  the  later  order  re- 
stored a  train  which  had  been  abolished.  A 
message  instructing  the  engines  to  be 
changed  is  all  that  is  necessary,  unless,  in 
some  rare  contingency,  it  is  deemed  advis- 
able to  issue  a  train  order  to  provide  for 
some  other  movement,  then  the  same  order 
should  also  instruct  some  other  engine  to 
run  as  No.  1,  otherwise,  the  schedule  has 
seemingly  been  annulled.  If  the  despatcher 
can  find  no  other  way  out  of  a  difficulty  he 
should  remember  that  he  is  always  allowed 
to  take  away  from  sections  all  of  their  au- 
thority to  proceed  by  annulling  the  order 
creating  them  without  in  any  way  affecting 
the  schedule  or  so  hampering  himself  that 
he  cannot  afterward  legally  create  as  many 
sections  as  he  desires.  ^ 

Form  F,  as  here  interpreted,  may  appear 
complicated,  but  it  is  hoped  that  the  reverse 
may  be  found  to  be  true  and  it  is  firmly  be- 
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lieved  that  it  will  be  if  the  examiner  will 
prepare  a  series  of  train  orders  in  chart 
form  to  exhibit  to  his  class.  When  this 
practice  has  been  followed  it  has  been  found 
that  the  men  grasp  the  theory  very  quickly, 
and  once  they  understand  the  form  there 
should  be  no  further  misunderstanding  or 
risk  of  accident.* 

At  the  seventh  annual  convention  of  the 
Train  Despatchers'  Association  of  America, 
it  was  decided  to  petition  the  American  Rail- 
way Association  to  change  Form  K  to  read 
"For  Annulling  a  Schedule,"  and  in  other 
ways  so  modify  the  Revised  Code  that  there 
would  be  a  clear  and  sharp  distinction  be- 
tween "train"  and  "schedule."  The  despatch- 
ers argue  that  often  when  the  rules  mean 
schedule  the  word  train  is  erroneously  used; 
that  an  engine  displaying  markers  and  run- 
ning as  an  extra  is  a  train,  but  has  no  sched- 
ule, and  that  time-table  schedules,  not  trains, 
should  be  annulled.  In  some  respects  this 
alteration  would  improve  the  rules,  but  I 
cannot  see  that,  even  if  this  were  done,  a 
section  could  be  annulled  in  one  order  and 
revived  in  another,  even  though  the  sub- 
heading of  Form  F  be  changed  to  read  "for 
changing  sections."  There  is  a  cardinal 
tenet  that  must  always  govern,  namely,  that 
when  a  regular  train,  or  a  section,  is  an- 
nulled (call  it  discontinued  if  the  word  an- 
nulled grates  harshly  upon  the  senses)  it 
shall  remain  so^  and  it  must  not  be  restored 
by  another  later  order.  Thi^  reasoning  is 
in  harmony  with  Rule  82,  which  says 
that  when  a  regular  train  loses  right  and 
class,  by  becoming  12  hours  late,  it  ceases 
to  exist  for  that  date  and  no  one  must  try 
to  resurrect  it  by  train  order. 

It  would  be  unsafe  to  so  refine  the  lan- 
guage of  the  Code  that  the  average  conduc- 
tor or  engineman  could  not  readily  and  cor- 
rectly interpret  it. 


Kitchen  Cars  on   the  New  York  Central. 


The  New  York  Central  has  recently  built 
at  its  West  Albany  shops,  a  kitchen  car  or 
cafe  coach  for  use  in  trains  on  which  the 
travel  is  not  heavy  enough  to  justify  hauling 
a  dining  car.  The  floor  plan  of  this  new 
car  is  shown  in  the  accompanying  drawing. 
It  is  61  ft.  long  over  end  sills  and  is  divided 
into  three  compartments,  a  seat  compartment 
in  one  end  for  passengers,  a  dining  com- 
partment 18  ft.  1  in.  long  in  the  middle  and 
a  kitchen  and  pantry  17  ft.  8  in.  long  at  the 
other  end.  The  seat  compartment  is  finished 
inside  as  a  standard  passenger  coach  with 
high-back  seats  upholstered  in  green  plush, 
and  will  accommodate  24  persons.  Lava- 
tories for  men  and  women  and  a  wash  stand 
and  linen  locker  occupy  part  of  the  space  in 
the  end  of  the  car.  In  the  dining  compart- 
ment 18  persons  can  be  seated  at  the  tables, 
which  are  arranged  as  in  the  ordinary  din- 
ing car.  The  kitchen  has  every  facility  for 
serving  the  most  elaborate  meals.     The  in- 

•Fnrther  explanation  of  Form  P  by  charts  and 
questions  and  answers,  will  bi;  found  In  "Rights  of 
Trains  on  Single  Track,"  a  book  by  Mr.  Forman, 
published  by  The  Railroml  Gazette. 


terior  finish  of  the  whole  car  is  light  ma- 
hogany and  no  attempt  has  been  made  to 
have  any  elaborate  ornamentation. 

The  Monon  has  a  number  of  quite  similar 
cars  in  use  and  the  service  which  they  give 
is  said  to  be  quite  satisfactory.  Much  bet- 
ter meals  can  be  served  than  from  a  buffet 
parlor  or  sleeping  car  and  more  persons  can 
be  accommodated  at  one  time.  Such  a  car 
also  has  an  earning  power  as  a  passenger 
coach  which  a  dining  car  has  not.  The  ser- 
vice is  a  la  carte,  and  extra  waiters  can  be 
employed  when  necessary  to  serve  meals  to 
passengers  in  other  cars  in  the  train  who 
may  not  wish  to  leave  their  seats. 

We  are  indebted  to  Mr.  F.  W.  Brazier,  As- 
sistant Superintendent  of  Rolling  Stock,  for 
the  drawing. 


passes  through  the  rails  prevents  them  from 
slipping.  With  this  device  the  guard  rail 
can  be  adjusted  any  distance  to  from  1% 
in.  up  to  2 14  in.  The  normal  distance  is 
2  in. 


Foreign   Railroad   Notes. 


An     Adjustable     Filler     Block     for     Guard 
Rails. 


To  a  committee  of  the  Bavarian  Legisla- 
ture the  Minister  of  Transportation  declared 
that  on  the  State  Railroads  the  question  of 
temperance  was  a  very  serious  one;  and  that 
he  was  determined  to  oppose  beer  drinking 
among  enginemen  and  trainmen.  This  in  the 
country  where  nearly  everyone  drinks  beer, 
and  very  many  large  quantities  of  it,  is  es- 
pecially significant.  The  means  adopted  to 
oppose  beer  drinking  are  chiefly  the  provis- 
ion of  hot  tea  and  coffee  and  soup  in  win- 
ter, and  aerated  waters  and  other  cool  drinks 
in  summer,  at  a  fraction  of  the  cost  of  beer. 


The  accompanying  illustrations  show  an 
adjustable  flUer  block  designed  by  M.  C. 
Hamilton,  Eng.  Main,  of  Way,  Rapid  Tran- 


Russian  journals  express  alarm  lest  the 
petroleum  production  on  the  Caspian  shore 
should  fail,  or  decrease  seriously,  based  on 
the  fact  that  many  wells  now  yield  salt  water 
instead  of  oil.  The  exhaustion  of  wells  and 
oil  districts  in  the  course  of  time  is  in  the 
nature  of  things,   but  there   seems  to  have 
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Adjustable  Filler  Block  for  Guard  Rail. 


sit  Subway  Construction  Company.  This  de- 
vice consists  of  three  parts,  two  wedge 
shaped  pieces  and  one  beveled  washer.  The 
wedges  are  pierced  with  an  oblong  hole,  and 
have  corrugated  faces,  as  shown.  These 
faces  fit  into  each  other,  and  pressure  ap- 
plied to  them   by  means  of  the  bolt  which 


been  no  recent  great  change  in  Russia.  It 
would  be  a  serious  matter  to  have  a  great 
decline  there,  because  it  has  become  almost 
indispensable  as  fuel.  Nearly  two-fifths  of 
the  locomotives  in  all  Russia  use  petroleum, 
and  nearly  all  steamboats  on  the  Caspian 
and  the  Volga. 


Oivrhead  Chiefs  and  Racks  h 
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Floor  Plan  of  Cafe  Coach  for  the  New  York  Central. 


September  23,  1904. 
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LUBRICATION     AND     LOST     WORK     IN 
LOCOMOTIVES. 


All  motion  between  machine  parts  in  con- 
tact, Is  opposed  by  frlctional  resistance.  The 
movement  of  a  journal  in  its  bearing  is  the 
result  of  an  expenditure  of  energy.  It  is 
only  when  the  lubrication  is  bad  that  there 
is  wear  of  the  metal  parts  and  it  may  be  as- 
sumed in  considering  the  general  case  that 
the  energy  expended  in  wearing  away  the  ma- 
terial of  the  journal  and  its  box  may  be  wholly 
neglected.  Accepting  this  view,  it  follows 
that  all  of  the  energy  employed  in  overcom- 
ing the  friction  of  a  journal  is  expended  in 
giving  motion  to  the  film  of  lubricant  which  is 
interposed  between  it  and  its  box  and  that 
ultimately  all  of  the  energy  appears  in  the 
form  of  heat.  The  process,  while  common- 
place enough,  is  interesting  in  the  relations 
it  presents.  For  example,  a  journal  rest- 
ing in  its  bearings  is  set  in  motion.  The 
resistance  to  be  overcome  is  represented  by 
the  yiscosity  of  the  lubricant.  As  energy  is 
absorbed,  the  temperature  of  the  lubricant 
increases  and  gradually,  heat  passes  outward 
from  the  lubricant  to  the  metallic  parts  sur- 
rounding it  until  finally  it  is  dissipated  into 
the  surrounding  atmosphere.  After  a  con- 
siderable period  of  running  under  constant 
conditions  of  load  and  speed,  the  journal  and 
all  parts  in  its  immediate  neighborhood  as- 
sume a  fixed  condition  of  temperature. 
Those  exposed  surfaces  which  are  nearest 
the  lubricant  becoming  most  highly  heated, 
while  more  remote  have  lower  temperatures. 
Under  these  conditions,  there  is  a  constant 
flow  of  heat  from  the  lubricant,  outward 
through  the  metallic  parts  of  the  machine 
and  from  these  to  the  atmosphere.  More- 
over, the  amount  of  heat  flowing  into  the 
atmosphere  is  directly  proportional  to  the 
work  done  in  overcoming  friction.  It  fol- 
lows that  the  temperature  of  the  metallic 
parts  adjacent  to  a  journal  may  be  accepted 
as  a  direct  indication  of  the  energy  which 
is  being  absorbed  by  the  frictlonal  resist- 
ance of  the  journal.  The  lost  work  increases 
when  the  temperature  rises  and  diminishes 
when  the  temperature  falls.  It  follows  also 
that  the  metallic  parts  about  a  journal,  when 
warmed  to  their  work,  must  always  have  a 
higher  temperature  than  the  air  about  them. 

The  friction  of  any  large  machine  such, 
for  example,  as  a  locomotive  running  at 
speed  represents  many  horse-power,  the  heat 
equivalent  of  which  must  be  radiated  from 
its  machine  surfaces.  A  modern  locomotive 
lubricated  with  oil  may  run  for  a  long  time 
in  an  atmosphere  of  60  degrees  P.  without 
any  of  its  bearings  .becoming  sufficiently 
heated  to  feel  warm  to  the  touch,  notwith- 
standing which  fact  they  may  be  radiating 
the  heat  equivalent  of  from  50  to  75  horse- 
power. This  condition  may  be  accepted  as 
evidence  of  low  frictional  losses.  All  this  is 
of  especial  interest  in  view  of  a  practice  fast 
becoming  common  whereby  axle-boxes  and 
pins  of  locomotives  are  lubricated  with 
grease  instead  of  oil.  It  is  admitted  that 
greased  journals  run  at  higher  temperature 
than  those  which  are  oiled,  and  this  admis- 


sion is  equivalent  to  charging  the  greased 
journal  with  greater  frictional  loss.  But  the 
practice  is  justified  because  it  gives  the  bet- 
ter protection  against  delays  arising  from 
deficient  or  defective  lubrication.  Grease 
lubricated  locomotives  not  uncommonly 
come  in,  with  journals  so  hot  that  they  fry 
grease  at  every  pore,  and  in  such  cases  it  is 
evident  that  their  operation  throughout  the 
run  has  been  attended  by  a  very  high  fric- 
tional loss.  From  an  operating  point  of  view, 
grease  appears  to  be  a  success,  but  from  a 
purely  academic  point  of  view,  the  argu- 
ments are  not  all  favorable  to  its  use.  In 
all  this  no  wholesale  condemnation  of  grease 
is  intended.  It  is  serving  to  keep  locomo- 
tives on  the  road  when  many  other  things 
have  failed,  but  its  use  is  nevertheless  a 
make-shift  made  necessary  by  conditions 
which  the  locomotive  designer  has  not  yet 
succeeded  in  overcoming  by  means  which  are 
more  logical. 

While  grease  appears  to  give  great  relief 
to  those  who  have  been  troubled  by  flowing 
babbitt  and  scored  box,  it  may  not  be  the 
only  means  available.  It  is  apparent  first 
of  all  that  there  should  be  a  better  propor- 
tion of  parts,  the  adoption  of  which  would 
make  unnecessary  the  present  unusual 
means  of  lubrication.  So  long  as  this  can- 
not be  accomplished  there  yet  remains  the 
possibility  of  using  graphite  mixed  in  oil 
which,  if  it  can  be  supplied  the  journal  with 
regularity  and  certainty,  will  not  only  in- 
sure the  safety  of  the  rubbing  surfaces  but 
effect  a  decided  reduction  in  friction  even  as 
compared  with  that  obtained  from  oil.  It  is 
impossible  to  score  a  journal  in  the  presence 
of  good  flake  graphite.  Again,  there  is  al- 
ways the  possibility  of  substituting  ball- 
bearings for  smooth-surface  ones.  We  under- 
stand that  at  least  one  manufacturer  is  pre- 
pared to  apply  ball-bearings  both  to  the  axles 
and  crank-pins  of  locomotives,  observing 
limitations  as  to  the  pressure  imposed  upon 
individual  balls  which  in  other  service  have 
given  perfect  satisfacMon.  But  whether  it 
is  to  be  overcome  by  hotter  designing,  by  the 
use  of  graphite,  by  the  adoption  of  ball-bear- 
ing or  what  means  soever,  it  is  to  t,e  hoped 
that  the  reign  of  grease  will  be  short. 


THE  ST.   LOUIS  WORLD'S   FAIR. 


The  Transportation  Building  at  the 
World's  Fair  contains  a  fine  exhibit  of  our 
bi'st  engines  and  cars,  and  thus  affords  an 
n-jportunity  to  mark,  by  comparison  with  the 
fair  of  1893,  the  progress  that  has  been 
made  in  the  past  eleven  years..  The  rail- 
road man  who  reads  railroad  literature 
knows  pretty  accurately  about  this  progress 
already,  and  to  him  the  educational  value  of 
the  exhibit  at  the  Fair  is  chiefly  in  its  effect 
in  impressing  on  his  mind  those  salient  facts 
which  he  knows  but  does  not  know  well 
enough.  This  is  by  no  means  a  useless 
process,  and  every  railroad  man  who  can 
conveniently  go  to  the  Fair  should  go. 
though  it  is  proper  to  say  that  if  he  were 
nothing  more  than  a  railroad  man,  and  took 
no  interest  in  architecture  and  the  arts  and 
crafts,  in  beauty  and  ingenious  inventions 
and  human  progress  generally,  he  would  find 
a  somewhat  narrow  lesson.  Of  course,  it  is 
highly  important  to  take  your  boy  of  16  to 
the  Fair  if  you  can  afford  the  time  to  do  so. 

The  Machinery  Building  and  that  devoted 


to  electricity  are,  of  course,  of  interest  to 
mechanical  officers,  and  some  of  the  im- 
provements shown  in  them"  call  for  more 
study  than  do  the  cars  and  engines;  because, 
unlike  cars  and  engines,  a  machine  is  not 
constantly  advertising  itself  by  traveling  up. 
and  down  in  the  land.  In  shop  tools,  as  in 
locomotives,  the  progress  made  during  the 
past  11  years  has  been  in  perfecting  speed 
and  power  rather  than  in  changing  princi- 
ples or  fundamental  processes,  and  here  as. 
well  as  with  engines  it  is  useful  to  supple- 
ment descriptions  and  pictures  and  narrow 
experience  by  visible  object  lessons  covering 
wide  experience.  In  electricity  great  prog- 
ress has  been  made,  but  here,  also,  the  mag- 
nitude of  the  industry  is  at  least  as  striking 
as  its  triumphs  of  ingenuity  and  skill.  The 
General  Electric  Company  bewilders  the  ob- 
server with  the  number  and  variety  of  its 
productions;  and  the  Westinghouse  compa- 
nies are  so  numerous  as  to  require  a  big  di- 
rectory and  two  information  bureaus. 

In  the  broad  field  of  transportation,  the 
automobiles,  of  course,  show  the  most  nu- 
merous elements  of  novelty.  Of  these  there 
is  a  good  display  of  all  kinds  in  the  build- 
ings, and  there  is  another  important  exhibit 
outdoors;  the  sightseeing  omnibuses  (elec- 
tric). These,  of  which  there  are  dozens  con- 
stantly traversing  the  grounds  in  all  direc- 
tions, are  as  useful  and  popular  a  feature  of 
life  at  the  Fair  as  they  are  with  strangers 
in  the  cities  of  New  York,  Washington  and 
Denver;  though  the  guides'  jokes  are  not  so 
cunning.  As  the  magnificent  distances  in  the 
St.  Louis  grounds  materially  intensify  the 
feeling  of  "lead  in  the  shoes"  that  afflicts 
most  people  at  all  great  fairs,  this  ideal 
adaptation  of  a  force  of  nature  for  the  use 
of  man  is,  therefore,  nothing  less  than  a  tri- 
umph. It  would  seem  as  though  the  'mobile 
'bus  might  be  made  to  add  still  another  im- 
portant convenience  by  being  used  for  regu- 
lar lines,  direct  from  one  point  to  another, 
within  the  grounds,  without  making  stops  to 
see  things.  The  Intramural  railroad  is  too 
roundabout  (made  so  for  a  proper  purpose) 
to  afford  quick  transportation  in  the  busiest 
parts  of  the  grounds,  except  to  and  from  a 
few  places. 

The  automobile  as  a  freight  carrier  is  also 
coming  to  the  front,  and  there  are  exam- 
ples on  exhibition.  The  auto  truck  ap- 
pears to  be  increasingly  appreciated  in  cities, 
and  it  may  be  that  where  freight  houses 
now  keep  miles  of  streets  blocked  every  day 
with  waiting  teams  for  half  an  afternoon,  we 
shall  some  day  be  able  to  turn  the  horses 
out  to  grass  and  see  a  reduction  of  the 
nuisance  to  half-miles. 

On  the  ocean,  as  on  our  railroads,  the  most 
notable  improvement  of  the  past  10  years 
has  been  in  bigness,  and  the  models  of 
steamships  do  not  attract  by  any  salient  nov- 
elty. The  turbine  steamer  is  yet  too  new  to 
be  prominent.  The  electric  launches  on  the 
lagoon  seem  to  be  duplicates  of  those  which 
were  seen  at  Chicago  in  1893  and  at  Buffallo 
in  1901. 

In  automobiles  the  exhibit  of  utility  is 
found  in  the  omnibuses  just  mentioned,  while 
the  exhibit  of  variety  and  newest  designs 
is  to  be  found  in  the  beautifully  finished  ve- 
hicles in  the  Transportation  Building;  but 
in  electric  cars  to  run  on  rails,  the  outdoor 
working  exhibit  (the  Intramural  railroad) 
is  in  itself  a  good  example  both  of  the  utili- 
tarian features  and  of  beauty  and  simplicity 
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of  design.  This  railroad,  seven  miles  long, 
with  its  western  terminus  brought  around 
to  within  a  few  rods  of  the  eastern,  will 
sive  to  foreigners  a  good  idea  of  the  charac- 
teristic American  "trolley  road."  It  is  ou 
the  surface  nearly  all  the  way,  trestles 
I  wooden)  being  used  only  for  a  short  dis- 
tance at  one  end,  and  to  cross  ravines  in 
what  may  be  called  the  unimproved  portion 
of  the  park.  For  a  short  distance  on  the 
north  side  it  is  what  may  be  called  a  street 
railroad:  but  practically  all  of  the  rest  of 
the  line  is  sufficiently  fenced  in  to  bring  it 
within  the  class  of  private-right-of-way  rail- 
roads. There  are  several  places  where  may 
be  seen  the  characteristic  American  "dead- 
ly grade  crossing":  though  the  speed  of  the 
cars  is  uniformly  so  moderate  that  it  is  per- 
haps ungracious  to  suggest  the  thought  of 
crossing-dangers.  This  moderation  in  speed 
is,  indeed,  one  of  the  attractive  features  of 
the  road,  affording  a  refreshing  relief  from 
the  strenuous  conditions  of  city  street  tran- 
sit. The  quick  starting  and  the  high  speeds 
on  curves  that  prevail  now  in  all  our  cities, 
and  that  have  perforce  made  even  our  grand- 
mothers agile  athletes  (if  they  ever  ride  in 
street  cars)  are  unquestionably  an  evil,  even 
though  we  complacently  accept  them  as  a 
necessary  evil;  and  it  will  be  nothing  amiss 
for  a  few  thousands  of  us  to  try  "going 
slow"  for  once.  Opportunity  for  sightseeing 
is,  of  course,  one  reason  for  moderate  speed; 
possibly  there  are  others. 

The  cars  are  about  20  feet  long  (not 
"open"),  with  transverse  seats  and  a  central 
longitudinal  aisle,  and  they  are  run  in  trains 
of  two,  with  a  fare  collector  in  each.  Th-^ 
St.  Louis  Car  Company  is  the  builder,  and 
they  are  good  examples,  without  freaks  or 
exaggerations.  At  each  of  the  17  stopping 
places  there  are  platforms,  with  enclosures 
and  gates,  but  the  gates  are  not  now  in  use, 
and  fares  (10  cents  each)  are  collected  on 
the  cars.  Thus  we  have  as  one  "exhibit," 
for  the  edification  of  the  world,  the  unbusi- 
nesslike but  almost  universal  American  cus- 
tom of  collecting  fares  in  such  a  way  that 
the  conductor  who  does  not  steal  is  looked 
upon  as  an  impossible  paragon.  The  un- 
pleasant feature  of  the  Intramural  railroad 
is  the  ever  present  cheap-grade  lunch  coun- 
ter, every  station  being  given  up  largely  to 
baked  beans,  coffee  cups  and  untidy  attend- 
aijts. 

In  all  of  the  foregoing,  as  the  reader  will 
have  noticed,  it  is  an  American  fair  that  W'^ 
have  been  considering.  Foreign  nations  are 
not  absent,  but  they  do  not  tell  us  much  that 
*8  new  and  striking.  The  two  most  promi- 
net  foreign  nations  are  Germany  and  .lapan. 
.Tapan  has  nothing  which  is  likely  to  instruct 
Americans  about  transportation,  and  Ger- 
many chiefly,  as  has  .lapan  largely,  devotes 
her  exhibits  to  other  fields  of  science  and  in- 
dustry and  to  art.  One  German  exhibit,  how- 
ever, is  prominent,  and  is  noticed  by  every- 
body, the  big  Hensshel  three-cylinder  com- 
pound locomotive,  of  which  more  will  be  said 
in  a  later  issue.  Aside  from  these  there  are  a 
multitude  of  books  and  records  and  pictures, 
affording  to  the  visitor  with  some  leisure 
interesting  studies  of  methods  and  habits  in 
the  several  countries;  but  none  possessing 
salient  features  susceptible  of  easy  compar- 
ison with  American  ways  of  doing  things. 

That  the  advertising  motives,  which  used 

■':  be  thought  sufficient  warrant  for  sending 

kinds  of  exhibits  all  over  the  world,  has 


now  largely  died  out,  is  not  to  be  wondered 
at.  for  the  photographer  and  the  technical 
journal  have  become  so  expert  and  enterpris- 
ing that  different  nations  know  each  other 
and  are  able  to  see  each  other  pretty  well 
without  actually  touching  hands.  Indeed, 
Germany  and  Japan  appear  to  have  made 
their  great  exhibits  at  St.  Louis  not  to  in- 
struct the  world,  or  even,  so  much  as  for- 
merly, to  sell  goods;  but  from  a  "human" 
motive — to  show  their  friendly  feeling 
towards  America.  On  a  gigantic  scale  they 
are  copying  the  tactics  of  the  merchant  who 
is  as  careful  to  take  buyers  to  the  theater 
and  to  make  dinner  parties  for  them  as  to 
show  them  meritorious  wares. 

Some  notes  on  the  locomotives  and   cars 
will  be  given  in  another  issue. 


CONCRETE  AND  METAL  TIES. 


Another  new  design  of  reinforced  concrete 
cross-tie  is  illustrated  and  described  elsewhere 
in  this  issue,  together  with  a  brief  statement 
of  the  result  of  a  year's  trial  in  the  track  of 
the  Ulster  &  Delaware.  Like  nearly  all  the 
other  experiments  made  with  metal  and  con- 
crete ties  during  the  last  15  years,  the  first 
few  months  of  service  have  been  highly  en- 
couraging as  regards  resistance  to  exposure 
and  low  cost  of  maintenance.  But  a  good 
sound  white  oak  tie  also  gives  excellent  ser- 
vice for  the  first  year  or  two  in  the  track. 
Five  years,  even  ten  years,  is  hardly  long 
enough  to  positively  determine  the  ultimate 
saving  by  the  use  of  some  such  material  as 
steel  or  concrete,  and  also  the  average  life  of 
ties  made  of  one  or  the  other.  The  life  of  a 
wooden  tie  is  about  six  years,  and  the  pres- 
ent cost  of  such  ties  laid  in  the  track  is  be- 
tween 30  cents  and  75  cents,  rarely  more 
than  that.  The  cost  of  manufacture  alone  of 
the  many  designs  of  steel  or  concrete  ties 
varies  from  50  cents  to  $3.50  apiece,  being 
usually  more  than  $1.50  rather  than  less.  By 
a  rough  calculation,  allowing  for  decreased 
cost  of  maintenance,  which  is  a  debatable 
point  in  favor  of  the  metal  tie,  it  must  have 
a  life  of  at  least  ten  years  in  order  that  it 
may  stand  on  an  even  basis  of  cost  with  the 
wooden  tie.  So  far  as  we  have  been  able  .to 
ascertain,  every  experiment  made  in  the 
United  States  with  ties  of  other  material 
than  wood  has  proved  to  be  a  failure  before 
the  end  of  ten  years,  and  but  one  or  two 
have  lasted  that  long.  Some  of  the  forms  of 
ties  designed  three  and  four  years  ago  are 
still  in  use,  apparently  giving  hopeful  and 
instructive  results,  but  they  cannot  be  classed 
as  unqualified  successes.  An  engineer  of 
maintenance  of  way  summed  up  the  situa- 
tion not  long  ago  by  saying  that  when  oak 
ties  co:-it  a  dollar  apiece  he  would  begin  to 
consider  the  use  of  some  substitute.  In  his 
eyes  there  was  no  real  advantage  in  using 
any  of  the  proposed  metal  or  concrete  ties 
other  than  that  they  might  cost  less  in  the 
long  run  than  wooden  ties  when  wooden  ties 
had  a  prohibitive  first  cost  laid  upon  them. 
Undoubtedly  the  time  will  come  in  this  coun- 
try, as  it  has  done  in  some  parts  of  Europe, 
when  the  supply  of  timber  suitable  for  cross- 
ties  will  have  become  so  limited  that  some 
other  material  more  permanent  and  lasting 
will  have  to  be  used,  even  at  a  high  flr.-Jt 
cost.  The  claims  of  European  engineers 
about  the  good  qualities  of  metal  cross-ties 
other  than  their  longer  life  have  never  been 
fully  substantiated  in  this  country  ,and  there 


is  little  positive  information  even  about  that 
essential  point.  TJie  use  of  tie-plates,  spike 
plugs,  and,  above  all,  preserving  processes, 
will  do  much  to  put  off  the  day  when  the 
wooden  tie  can  no  longer  be  used  economi- 
cally, and  will  give  so  much  the  more  time 
for  the  patient  investigators  to  thoroughly 
test  their  new  designs  of  some  other  mater- 
ials. Innumerable  failures  must  accompany 
the  development  of  any  entirely  new  depart- 
ure from  the  old  way,  and  it  is  well  not  to 
be  too  sanguine  as  to  the  success  of  the  ex- 
periments in  their  present  condition.  Let  us 
wait  and  see. 


The  meeting  held  in  New  York  September 
8,  by  the  committee  selected  to  arrange  for  an 
exhibit  of  railroad  appliances  in  connection 
with  the  International  Railway  Congress,  at 
Washington,  next  May,  marked  the  begin- 
ning of  a  very  interesting  enterprise.  The 
chairman,  Mr.  George  A.  Post,  in  his  ad- 
dress to  the  committee  of  thirty-three  repre- 
sentative railroad  supply  men  whom  he  had 
gathered  about  him,  told  of  the  scope  and 
functions  of  the  Congress,  and  pointed  out 
that  a  unique  opportunity  would  be  afforded 
to  show  the  ablest  and  most  influential  rail- 
road men  of  all  countries  what  had  been  ac- 
complished here  in  developing  appliances. 
The  difficulty  in  effectively  presenting  a  new 
device  at  most  expositions  lies  partly  in  the 
fact  that  only  an  exceedingly  small  proportion 
of  the  visitors  are  interested,  while  the  num- 
ber of  prospective  buyers  is  smaller  yet,  and 
partly  in  the  confusing  array  of  articles 
tending  to  distract  the  attention  even  of 
those  most  concerned.  But  the  audience  at 
the  Railway  Congress  will  be  made  up  of 
men  who  are  not  only  trained  experts  in  the 
different  branches  of  the  service,  but  who  are 
the  authoritative  heads  of  the  buying  depart- 
ment. These  foreign  railroad  men,  more- 
over, will  have  no  Pike,  with  its  side  shows, 
to  divert  them  from  the  appliances  which  are 
to  be  exhibited.  The  exposition  will  be  de- 
signed for  a  trained  audience  only,  and  for 
an  audience  able  to  buy.  Even  to  those 
manufacturers  who  are  not  interested  in  a 
foreign  market  for  their  goods,  the  appliance 
exhibit  will  be  of  the  greatest  value  because 
it  will  be  seen  and  studied  by  the  gi'eat  gath- 
ering of  American  railroad  officers,  who  will 
come  from  all  parts  of  the  country  to  at- 
tend the  Congress.  A  chance,  better  than 
ever  before,  seems  to  be  presented  to  give  the 
fullest  publicity,  both  in  this  country  and 
abroad,  to  the  American  railroad  appliances 
that  represent  the  result  of  the  ingenuity 
and  perseverance  of  generations.  The  com- 
mittee considers  it  essential  to  the  success 
of  the  proposed  exhibition  that  permission 
be  obtained  to  use  the  White  Lot,  in  Wash- 
ington, and  a  bill  will  be  presented  in  Con- 
gress to  authorize  such  use. 


American    Locomotive   Company. 

In  19031904  the  American  Locomotive 
Company  enjoyed  a  remarkable  year,  for 
which  the  report  is  now  at  hand,  in  that  with 
gross  earnings  $36,974  less  than  during  the 
year  ended  June  30,  1903,  manufacturing, 
maintenance  and  administrative  expenses  de- 
creased $647,329,  leaving  net  earnings  $610,- 
355  greater  than  last  year.  The  total  gross 
earnings  amounted  to  $33,068,750.  A  smaller 
sum  than  last  year  was  also  charged  against 
net  earnings  for  interest  on  Ijonds  of  consti- 
tuent companies,  bills  payable,  etc.,  so  that 
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the  profit  available  for  dividends  was  $5,425,- 
539,  as  against  $4,805,253  last  year.  After  a 
7  per  cent,  dividend  had  been  paid  on  the 
preferred  stock,  as  previously,  costing  $1,750,- 
000,  there  remained  a  surplus  from  the  year's 
operations  of  $3,675,539  as  compared  with 
$3,055,253  last  year.  From  the  current  sur- 
plus $1,000,000  was  appropriated  as  an  extra- 
ordinary improvement  and  betterment  fund, 
and  a  current  balance  of  $2,675,539  was  car- 
ried forward  to  profit  and  loss. 

The  company's  gross  earnings  in  addition 
to  the  revenue  from  the  sale  of  new  locomo- 
tives and  extra  parts,  included  the  sale  of 
steam  shovels,  dredging  machinery,  trucks 
for  electric  service,  and  rotary  snow  plows, 
and  also  repairs.  The  expenses  included 
direct  manufacturing  cost,  both  of  labor  and 
of  material,  and  all  indirect  charges  against 
production,  such  as  maintenance  and  renewal 
■of  buildings,  machinery  and  tools  and  shop 
expenses  and  supplies,  etc.  Besides  this,  20 
per  cent,  depreciation  was  charged  off,  dur- 
ing the  current  year,  from  the  book  value 
■of  patterns,  drawings,  templets,  iron  flasks, 
formers,  and  dies.  The  item  of  expenses  also 
included  a  charge  of  $1,101,299  for  additions 
to  property.  The  work  of  rearranging  old 
shops  with  a  view  to  greater  economy  in  the 
manufacturing  processes  has  been  actively 
continued  during  the  year,  and  there  have 
also  been  heavy  outlays  for  the  replacement 
and  betterment  of  existing  property,  which 
the  company  believes  will  make  it  possible, 
in  connection  with  similar  disbursements  in 
previous  years,  for  the  property  to  be  fully 
maintained  and  renewed  in  the  near  future 
at  a  small  average  annual  cost.  During  the 
past  year,  the  mechanical  and  electrical  en- 
gineers of  the  company  have  kept  in  mind 
the  problem  of  the  possible  future  applica- 
tion of  electric  power  to  steam  service  rail- 
roads, and  have  also  consulted  with  regard 
to  the  specific  proposition  for  an  electric  lo- 
com.otive  suitable  for  use  in  the  suburban 
traffic  of  the  New  York  Central.  Agreements 
have  been  entered  into  with  the  General 
Electric  Company  for  the  manufacture  of 
30  electric  locomotives,  to  be  delivered  by 
1906,  the  American  Locomotive  Company  to 
construct  the  mechanical  parts  and  the  Gen- 
eral Electric  Company  to  supply  all  the  elec- 
trical apparatus. 

The  report  says  frankly  that  the  company 
does  not  expect  to  maintain  during  the  next 
year  or  so  the  exceptional  volume  of  busi- 
uess  which  it  has  received  during  the  past 
three  years,  and  this  decrease  is  doubtless 
already  being  felt.  It  is  believed  that  the 
improvements  in  organization  and  in  the 
efficiency  of  plants  have  now  progressed  far 
■enough  so  that  the  company  will  be  in  good 
shape  to  weather  a  period  of  dull  business 
and  to  reduce  operating  expenses  and  cost 
of  production  when  gross  earnings  fall  off. 

At  the  directors  meeting  held  June  6,  1904, 
Mr.  Robert  J.  Pitkin  was  elected  President 
of  the  company,  succeeding  Mr.  Callaway. 
Mr.  James  Sague  was  elected  Vice-President 
and  Mr.  Leigh  Best,  Third  Vice-President, 
while  retaining  his  position  as  Secretary. 
Mr.  William  M.  Barnum  was  at  the  same  time 
Tnade  a  director. 


Chicago    &    North    Western. 


The  fiscal  year  of  this  company  has  now 
been  changed  to  end  on  June  30  instead  of 
on  May  31st,  as  previously,  so  that  the  re- 
ports are  uniform  in  period  of  time  covered 
with  those  published  by  the  majority  of  rail- 
road companies.  The  figures  for  the  present 
year  instead  of  being  compared  with  the 
previous  fiscal  period  are  compared  with  the 
12  months  ending  June  30,  1903,  and  a  sep- 
arate income  account  is  made  up  for  the 
intervening  month.     Gross  earnings  for  the 


12  months  aggregated  $53,334,633  as  com- 
pared with  $50,639,142  for  the  preceding  12 
months,  but  as  these  earnings  were  from 
7,404  miles  in  1904  as  compared  with  6,457 
in  1903  the  earnings  per  mile  of  road  de- 
creased from  $7,842  to  $7,203.  Passenger 
earnings  increased  somewhat  faster  than 
freight  earnings  during  the  year  and 
amounted  to  the  high  toiaj  of  17.42  per  cent, 
of  the  entire  earnings,  kike  most  of  the 
roads  reporting  thus  far,  operating  expenses, 
including  taxes,  increased  faster  than  gross 
earnings,  aggregating  $37,227,109,  as  against 
$33,851,672,  an  increase  of  $3,375,437,  where 
earnings  increased  but  $2,695,492.  A  consid- 
erable part  of  this  increase,  however,  is 
chargeable  to  expenditures  for  maintenance 
of  way  and  structures,  which  were  made 
on  a  very  liberal  scale  during  the  year.  The 
two  items — renewals  of  ties  and  repairs  of 
roadway  and  track^ — alone  added  over  $700,- 
000  to  the  expenditure  in  excess  of  that  for 
the  year  ending  June  30,  1903.  New  steel 
rails  aggregating  53,530  tons  were  included 
in  this  expenditure,  the  greater  portion  of 
which  was  laid  in  replacement  of  rails  of 
lighter  weight  in   446  miles  of  track.     The 


The  company  has  never  equaled  the  gross 
earnings  per  mile  of  line  for  1902,  which 
in  that  year  were  $8,097.  In  1903  they  were 
$7,843  and  for  the  current  year  $7,203.  The 
increase  in  mileage  of  the  lines  of  the  west- 
ern lines  of  relatively  thin  traflHc  is  undoubt- 
edly responsible  for  this.  The  Chicago  & 
North  Western  has  been  continually  increas- 
ing its  mileage  and  the  figures  of  traflBc 
density  are  naturally  affected  somewhat  un- 
favorably by  the  presence  of  undeveloped 
new  lines;  but  the  average  approximate 
earnings  per  mile  run  by  freight  trains  this 
year  were  $2.07,  which  is  a  high  record  for 
the  company.  The  average  approximate 
earnings  for  the  preceding  12  months  were 
$2.05;  for  the  year  ending  May  31,  1902,  they 
werp  $2.02;  in  1901,  $1.98,  and  in  1900,  $1.96. 
In  fact,  the  increase  in  this  respect  has  been 
continuous  and  substantially  uniform  for 
many  years,  except  that  the  gains  between 
1895  and  1899  were  more  rapid.  Of  course 
this,  in  view  of  the  smaller  total  tonnage 
and  the  longer  haul  indicates  a  higher  rate, 
and,  as  a  matter  of  fact,  the  rate  per  ton 
increased  from  $1.17  to  $1.32.  It  is  to  be 
regretted  that  the  report  does  not  classify 


Chicago  &   North  Western. 


maintenance  of  equipment  charge  of  $5,509,- 
734,  an  amount  $307,227  in  excess  of  that 
charged  last  year,  included  the  cost  of  1,675 
new  freight  cars  charged  entirely  to  oper- 
ating expenses  at  a  cost  of  $1,061,484.  It  is 
therefore  evident  that,  had  it  been  deemed 
essential,  operating  expenses  could  have 
been  considerably  cut  down. 

The  total  charge  for  conducting  transpor- 
tation was  $21,654,456,  an  increase  of  over 
$2,000,000,  in  which  by  far  the  greatest 
single  item  was  locomotive  fuel.  Although 
the  tonnage  of  freight  carried  decreased 
from  30,498,440  tons  in  1903  to  28,128,810 
tons  in  1904,  locomotive  fuel  cost  nearly  a 
million  dollars  more.  This  is  in  part  to 
be  accounted  for  by  the  longer  average  haul, 
which  amounted  to  144%  miles  as  againsu 
132 ',4  miles  last  year,  bringing  up  freight 
ton  miles  to  an  amount  approximately  one- 
half  of  one  per  cent,  greater  than  in  the 
year  preceding,  and  necessitating  a  freight 
train  mileage  of  18,106,231  miles  as  against 
17,531,086  miles  last  year.  The  average  rev- 
enue tons  per  train  mile  decreased  accord- 
ingly from  230.6  tons  to  224.6  tons.  An  in- 
creased cost  was  charged  against  practically 
all  forms  of  service,  the  chief  items  being 
the  wages  of  engineers  and  firemen,  freight 
conductors  and  freight  brakemen,  which  in- 
creased in  the  aggregate  $344,517.  The  only 
important  decrease  in  the  detail  statement 
of  the  cost  of  conducting  transportation  was 
the  interline  freight  car  service  balance, 
which  decreased  $155,635,  or  about  39  per 
cent. 


by  percentages  the  chief  commodities  car- 
ried, and  that  it  is  hence  impossible  to  say 
whether  or  not  the  increased  rate  was  chiefly 
due  to  a  higher  grade  of  freight  or  whether 
it  was  occasioned  by  a  flat  increase. 

The  amount  of  stock  outstanding,  both 
preferred  and  common,  remains  unchanged 
from  the  year  ending  May  31,  1903,  at  $73.- 
073,431.  The  annual  interest  charges  on  the 
funded  debt  were  again  reduced  by  the  ex- 
change of  new  issues  of  bonds  bearing  a 
low  rate  of  interest  for  older  bonds  outstand- 
ing. The  amount  of  company's  bonds  in  its 
own  treasury  June  30,  1904,  was  $4,667,000. 
as  compared  with  $4,649,000  on  May  31,  1903. 

Principal  operating  expenses  for  the  year 
are  summarized  below: 

1904.  1903 

.\Tprage   mileage   worked.  7.404 

Revenue  trainload   

Gross  earnings   

Passenger  earnings    .  . 

Preiglit   earnings    .... 
Operating  expenses 


6.457 

224.5  230.6 

$.-13,334,634     $50,639,142 

13,027.708        12.101.997 

37.254.539        35.811,008 

35.389,304        32,015.178 


Conducting   transporfn.  21,654.456  19.639,435 

Main,   wav  and  struc.  .  7,166.308  6.297.166 

Main,    equipment    5,509.734  5.202,507 

Net    earnings    16.107.525  16.787,470 

Net   income    •5,096,185  5,537,248 

Extraordinary      charges 

against  net  income..  4,000,000  5,013.418 


♦Includes  net  income  for  month  of  .Tune,  1903. 


NEW  PUBLICATIONS. 


Air-Brake    Tests.     Compiled    and    published 

by  the  Westinghouse  Air-Brake  Company, 

Wilmerding,  Pa.   1904.   Leather,  325  pages. 

There   has   been   gathered    together   in   this 

book  the  principal  data  of  all  of  the  most 
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important  brake  trials  which  have  been 
made  in  this  country  and  in  Europe  since 
the  inception  of  power  train  braking.  The 
results  of  many  of  these  trials  have  been 
presented  in  papers  and  reports  presented 
to  the  various  engineering  societies,  and  for 
the  most  part  the  subject  matter  in  this 
compilation  consists  of  reprints  of  the 
whole  or  liberal  extracts  from  these  papers. 
The  tests  are  arranged  in  chronological 
order  beginning  with  the  famous  Galton- 
Westinghouse  experiments  made  in  England 
in  1878-1879,  and  include,  besides  a  full  re- 
port of  these,  the  Burlington  trials,  Paris 
&  Lyons  Railway  tests,  Westinghouse 
freight  train  trials  made  in  1887  which 
marked  the  beginning  of  the  successful  ap- 
plication of  the  quick-action  air-brake,  the 
Karner  trials  on  the  New  York  Central,  the 
tests  of  the  Pennsylvania  at  Sang  Hollow, 
Shiproad  and  Absecon,  and  the  hitherto  un- 
published tests  made  at  Atison,  N.  J.,  on  the 
Central  Railroad  of  New  Jersey.  As  a  whole 
the  book  forms  the  most  complete  history  of 
the  air-brake  and  its  development  that  has 
yet  been  published. 


also  build  a,  number  of  types  of  pneumatic 
hoists,  and  a  complete  line  of  overhead 
tracks,  switches,  and  turn-tables. 


TRADE   CATALOGUES. 


St.  Louis  Expanded  Metal  Fireproofing  Co., 
St.  Louis,  has  prepared  a  two-leaf  folder 
showing  the  results  of  tests  of  reinforced 
concrete  beams  made  by  Prof.  Talbot  at  the 
University  of  Illinois  and  described  in  a 
paper  read  before  the  American  Society  for 
Testing  Materials,  June,  1904.  On  one  page 
the  results,  recorded  in  tabular  form,  give 
the  amount  and  kind  of  reinforcement,  area 
of  metal  in  square  inches,  maximum  load  in 
pounds,  stress  in  steel  in  pounds  per  square 
inch  and  the  age  of  the  concrete,  which  was 
60  days  in  all  cases.  The  beams  were  all 
12  in.  wide,  13%  in.  deep,  and  were  tested 
on  a  14-ft.  span  loaded  at  two  points  4  ft.  6 
in.  apart.  On  the  opposite  page  to  the  table 
the  results  are  shown  graphically.  Four 
kinds  of  reinforcement  were  tested,  one  being 
with  plain  bars  and  the  others  with  patent 
bars.  One  of  the  latter  is,  of  course,  the 
Johnson  corrugated  design.  With  the  plain 
bars  as  unity,  the  efficiency  of  Johnson  bars 
is  given  at  164  per  cent.,  the  highest  obtained. 


The  gas  department  of  the  Pyle-National 
Electric  Headlight  Company,  Chicago,  issues 
a  pamphlet  devoted  to  the  Commercial  Acety- 
lene Co.'s  safety  storage  system,  for  which 
it  is  general  agent.  A  description  of  the 
system  is  given,  with  figures  on  the  cost  to 
make  and  compress  the  gas,  and  also  its  com- 
parative cost  and  lighting  power.  Car  and 
station  lighting  are  then  taken  up,  and  in- 
terior views  of  a  number  of  cars  on  differ- 
ent roads,  equipped  with  the  system,  are 
shown,  also  passenger  stations,  semaphore 
bridges  and  locomotive  headlights.  A  large 
number  of  yachts  have  this  system,  a  view 
of  one  being  shown  and  a  list  of  61  others 
given.  Automobile  and  carriage  owners  are 
also  extensive  users  of  the  system. 


The  Joseph  Dixon  Crucible  Company,  Jer- 
sey City,  N.  J.,  are  distributing  its  Septem- 
ber issue  of  "Graphite."  It  is  an  extremely 
Interesting  issue  inasmuch  as  it  shows  a 
number  of  illustrations  of  important  modern 
structures  such  as:  the  St.  Regis  Hotel,  New 
York;  the  Wabash  Railroad  terminal,  Pitts- 
burg; the  new  North  German  Lloyd  terminal, 
Hoboken;  and  the  framework  of  the  Fifth 
Regiment  Armory  building  in  Baltimore. 


The  Northern  Engineering  Works,  Detrof., 
Mich.,  are  distributing  its  bulletin  Xo.  17. 
This  is  issued  as  a  supplement  to  its  crane 
catalogue  and  illustrates  several  types  of 
overhead  electric  trolley  hoists.     This  Arm 


The  September  list  of  J.  A.  Fay  d  Egan 
Co.,  Cincinnati,  contains  12  pages  and  offers 
the  usual  diversified  lot  of  second-hand  tools. 
They  are  principally  wood-working  ma- 
chinery, with  some  iron-working  tools  in- 
cluded. 


CONTRIBUTIONS 


Good    Principles   of  the    B.    L.    E. 


New  York,  Sept.  14,  1904. 
To  THE  Editor  of  the  Railroad  Gazette: 

It  was  indeed  a  pleasure  to  read  the  two 
articles  which  appeared  in  last  week's  issue 
(the  9th)  entitled,  "The  Difl^culty  of  Get- 
ting Promoted,"  one  signed  G.  S.  M.,  and  the 
other  Commenting  on  the  same  by  the 
editor.  Among  the  many  sensible  articles 
which  have  been  published  in  the  Railroad 
Gazette  from  time  to  time  on  this  subject 
none  have  appealed  to  me  as  these  have 
done.  They  were  certainly  brainy  master- 
pieces, bold  and  fearless. 

There  is  nothing  "vicious"  inculcated  in 
the  teachings  of  the  principles  of  the  Broth- 
erhood of  Locomotive  Engineers.  Their 
aim  is  to  follow  out  as  near  as  they  can 
the  motto,  "Do  unto  others  as  you  would 
that  they  should  do  unto  you."  Neither  is 
there  any  authorized  "brotherhood  bully," 
delegated  with  authority  to  act  as  such. 
While  it  is  true  that  jealous  and  vicious 
dispositioned  persons  are  sometimes  among 
the  members  of  the  Brotherhood,  and  their 
actions  might  lead  one  to  look  upon  them 
as  bullies,  this  is  the  individual,  not  the 
Brotherhood  as  a  whole.  We  find  such  char- 
acters in  all  organizations.  Such  men  as 
these  are  the  obstacles  in  the  way  for  pro- 
motion of  intelligent  men  who  are  ambi- 
tious, striving  to  prove  themselves  worthy 
and  capable.  The  Brotherhood  does  indeed 
endeavor  to  make  a  close  bargain  for  its 
members  in  the  matter  of  wages — a  fair 
day's  work  for  a  fair  day's  pay — and  to 
regulate  so  far  as  possible,  all  things  being 
equal,  the  promotion  of  its  enginemen,  ac- 
cording to  their  rank  in  seniority  in  ser- 
vice, from  one  train  to  another.  I  cannot 
conceive  what  the  question  of  seniority  has 
to  do  with  the  promotion  of  an  engineer 
from  his  rank  to  that  of  an  official  position. 
I  can  hardly  believe  that  an  operating  of- 
ficer, with  any  backbone,  would  tolerate  the 
seniority  argument,  if  in  his  judgment  he 
found  an  engineman  qualified  for  promotion 
to  an  official  position. 

J.   PUFFENBERGER, 

Ex-President  Joint  Municipal  Board   of  the 
B.  L.  E.  of  Greater  New  York. 


Handling    Fast    Freight    on    the    Canadian 
Pacific. 


The  Canadian  Pacific  on  Sept.  12  put  into 
operation  a  new  system  of  handling  fast 
freight  on  its  through  trains  between  St. 
John,  West  St.  John,  Newport,  Montreal. 
Toronto,  Owen  Sound,  and  Windsor;  and 
between  North  Bay,  Sault  Ste.  Marie,  Fort 
William,  Winnipeg,  North  Portal,  Kootenay 
Landing  and  Vancouver.  It  is  known  as 
the  "Red  Card"  system  and  has  been  de- 
signed to  reduce  telegraphing  of  car  reports, 
to  give  prompt  record  of  the  movement  of 
oars  containing  freight  which  is  included  in 
the  general  classification,  and  to  ensure 
shipments  going  through  to  destination  in 
the  same  train  with  proper  connections  at 
junction  points. 


All  cars  containing  freight,  excepting: 
salt,  iron  and  heavy  material,  to  and  from 
steamers  lying  at  St.  John,  West  St.  John,. 
Montreal  and  Vancouver;  all  cars  contain- 
ing perishable  freight;  all  loaded  refrig- 
erator cars  iced  or  heated;  and  all  cars 
containing  mixed  lots  of  general  merchan- 
dise whether  in  car  load  lots  or  less,  are 
classified  as  "red  card"  cars  and  are  for- 
warded with  a  red  card  4%  in.  x  6%  in., 
printed  as  in  Fig.  1,  and  properly  filled  out. 


umm  mm  mmi 

THIS   CAR   CONTAINS 

RED  CARD  FREIGHT 

AND  MUST  NOT  BE  DELAYED 


Carding  Station. 
Initial 


Nuntbof. 


Date  Carded 


Kind  Contents^ 
Destination 


This  card  must  be  removed  Immediately 
car  is  unloaded  at  destination. 

(WRITE  PLAINLY  IN  BLUE  PENCIL) 
Fig.   1 — Red  Card. 


CANADIAN  PACIFIC  RAILWAY 

Loaded  at 

Date 


Initial. 


Number- 


Destination. 


Kind  Contents. 


Thl%  card  mu»t  be  removed  immediately 
car  is  unloaded  at  destination, 

(WRITE  PLAINLY  IN  BLUE  PENCIL) 

Fig.  2 — White  Card. 

tacked  on  each  side.  The  general  list  of 
commodities  included  under  this  classifica- 
tion includes,  agricultural  implements 
(new),  bullion,  copper  and  copper  matte, 
household  goods,  live  stock,  nursery  stock, 
seeds,  settlers  effects,  etc.,  besides  the  com- 
modities usually  classed  as  merchandise. 
All  other  bulky  freight,  such  as  grain,  lum- 
ber, coal  and  ore  is  shipped  in  cars  to 
which  white  cards  4i^  in.  x  6'/^  in.,  printed 
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as    in    Pig.    2    and    properly    filled    out,    are 
attached    on   each   side. 

Certain  of  the  most  important  stations 
and  junction  points  on  the  company's  lines, 
51  in  all,  have  been  designated  as  "red 
card"  stations,  and  to  each  one,  a  symbol 
letter  or  letters  has  been  assigned  together 
with  a  series  of  numbers  beginning  with 
1  and  running  up  to  from  50  to  1,000,  de- 
pending upon  the  average  number  of  loaded 
cars  originating  and  forwarded  from  each 
point.  These  numbers  and  the  station's 
.symbol  letter  are  used  in  numbering  the 
envelopes  in  which  the  way-bills  for  cars 
loaded  with  "red  card"  freight  are  enclosed 
and  forwarded.  When  the  end  of  the  series 
lias  been  reached  the  envelopes  are  num- 
Ijered  beginning  with  1  again  and  so  on 
indefinitely.  The  envelope  containing  the 
way-bill  for  each  car  is  made  of  red  paper 
and  measures  13  in.  x  5%  in.  The  front 
is  printed  as  in  Fig.  3  and  the  back  as 
in  Fig.  4.  On  the  front  of  the  envelope  at 
the  top  are  blanks  for  filling  in  an  identi- 


CANADIAN   PACIFIC    RAILWAY  COMPANY 


RED  CARD  FREIGHT 


TRANSFERRED  TO CAR   NO 

AT DATE 190 

FROM 

TO  

FINAL  DESTINATION  

ROUTING _ R.  R. 

CONTENTS 

CONSIGNEE  -   

FREIGHT  OUT  OF  SS 

(show  here  name  of  boat  freight  TAKEN  FROm) 

CONSIGNOR WEIGH  AT 

STOP  CAR  AT  - - FOR 


-SYMBOL  LETTER. 


FORWARDING  STATION  SYMBOL  LETTERS 
NUMBER- 


WEIGHT 

REFERENCE  TO  REGULAR 

WEIGHS 

0    AT 

DATE                 190...       NO. 

fication  of  the  car  and  contents  and  instruc- 
tions for  routing  to  destination.  Below 
these  are  blank  spaces  for  inserting  the 
number  and  symbol  of  the  forwarding  sta- 
tion and  the  train  in  which  the  car  is  to 
travel.     Blanks   are  also  left   for  recording 

the  weight  of  the  car  and  a  reference     _ 

to  the  regular  way-bill.  At  the  bot- 
tom are  printed  a  few  simple  instruc- 
tions for  agents  and  conductors,  and 
along  one  edge  space  is  left  for  any 
special  instructions  following  the  car 
such  as  stopping  for  icing,  etc.  On 
the  back  there  is  printed  a  key  to  the 
symbols  used  for  indicating  the  date 
of  departure  of  the  car  and  also  blank 
spaces  for  entering  a  record  of  the 
car's  movement.  Each  conductor, 
when  the  car  is  turned  over  to  him 
at  the  forwarding  point  or  division 
point,  must  enter  in  the  space  pro- 
vided, the  number  of  the  train  and 
train  symbol,  station  car  was  taken 
from,  and  station  at  which  car  was 
left,  date  and  signature. 

When  all  of  the  cars  containing 
"red  card"  freight  which  are  to  go 
forward  from  any  station  in  a  partic- 
ular train,  are  ready,  the  agent  gives 
the  lowest  symbol  number  to  the  red 
envelope  covering  the  car  for  nearest 
destination,  and  envelopes  covering 
cars  for  succeeding  points  beyond  are 
given  successive  symbol  numbers  in 
their  proper  order,  the  car  going  the 
greatest  distance  having  the  highest 
number.  For  example,  Toronto  for- 
wards "red  card"  freight  in  a  train 
as  follows:  One  car  for  Smith  Falls, 
three  cars  for  Ottawa,  and  five  cars 
for  Montreal.  The  envelopes  for 
these  cars  would  all  bear  the  Toronto 
symbol  letter  R  Y,  and  if  the  series 
of  numbers  was  beginning  with  1, 
with  the  number  1  would  be  given  to 
the  car  for  Smith  Falls;  2,  3  and  4 
would  be  given  to  the  cars  for  Ot- 
tawa; 5,  6,  7,  8  and  9  would  be  given 
to  cars  for  Montreal.  The  opening 
number  for  the  next  envelope  for 
"red  card"  freight  from  Toronto,  re- 
gardless of  destination,  would  be  10. 

The  trains  shown  in  the  list  below 
are  known  as  "red  card  trains"  and 
are  given  a  symbol  letter  showing  the 
date  of  departure  from  the  terminal. 
Trains   leaving   on    the   first   day    of 


the  month  have  the  symbol  A  added 
to  the  train  number,  those  leaving 
on  the  second  day,  the  symbol  B,  and  so 
on,  and  this  symbol  identifies  each  train 
all  the  way  through  to  its  final  destination. 
In  making  all  reports,  trains  are  referred  to 


ALL  TRAINS  HANDLING  RED  CARD  FREIGHT  FROM  RED  CARD 
STATIONS,  WILL  BE  GIVEN  A  SYMBOL  ACCORDING  TO  DATE  OF 
DEPARTURE  AS   PER   KEY  GIVEN   BELOW. 


1  o    <COC)OIULLOI' 

>  i 

^    to 

1- 
o 

DOr-ojcO'i-inujr-cDOiO'-CJrO'^iOtor-aooor- 

RECORD    OF    MOVEMENT 


NO, OF 
TRAIN 

TRAIN 
SYMBOL 

STATION    NO. 

DATE 

CONDUCTOR    1 

TAKEN  FROM 

LEFT  at; 

1 

1    

■ 

' 





.... 

CONDUCTORS  MUST  ENTER  IN  SPACE  PROVIDED,  NUMBER 
OF  TRAIN  AND  TRAIN  SYMBOL,  STATION  TAKEN  FROM  AND  LEFT 
AT,   DATE  AND  SIGNATURE. 

INSTRUCTIONS 

IF  TRACK  SCALE  WEIGHT  IS  OBTAINED  IN  TRANSIT  AND  IS 
SHOWN  HEREON,  AGENT  AT  DESTINATION,  OR  AT  JUNCTION,  IF 
WAY-BILL  IS  MADE  TO  A  POINT  BEYOND,  MUST  TRANSFER  THE 
WEIGHT  TO  REGULAR  WAY-BILL. 

AGENTS  MUST  POSITIVELY  SEE  THAT  ALL  CARS  OF  RED 
CARD  FREIGHT  ARE  PROPERLY  CARDED,  AND  THAT  WAY-BILLS 
ARE  COVERED  BY   RED  CARD  ENVELOPE. 

Fig.  4 — Back  of   Red   Envelope. 


CANADIAN    PACIFIC   RAILWAY  COMPANY. 


CONSIST    "R.A. "     REPOaT. 


INSTRUCTIONS 


From  Station. 
TO   CAR    SERVICE    OFFICE 


IMPORTANT 


READ  CAREFULLY 


This  envelope  wiH  be  used  exclusively  for 
cars  containing  Red  Card  Freight. 

When  cars  loaded  with  Red  Card  Freight 
are  accompanied  by  the  regular  Way  Bills,  all  of 
the  Way  Bills  for  the  car  must  be  enclosed  in 
one  of  these  envelopes. 

Each  of  these  envelopes  must  bear  the 
Symbol  Letter  of  the  train,  in  which  It  was  first 
handled.  Each  envelope  must  also  bear  the 
proper  car  symbol  and  number  from  forward- 
ing station. 

THE  FREIGHT  COVERED  BY  THIS  RED  CARD  EN- 
VELOPE MUST  NOT  BE  DELAYED.  IF  CAR  IS  SET  OUT 
ON  ACCOUNT  OF  BAD  ORDER  OR  OTHER  UNAVOIDABLE 
CAUSE,  CONDUCTOR  OR  YARDMASTER  MUST  SECURE- 
LY AFFIX  HERETO  A  "sET  OUT  CAR"  REPORT  FROM 
C.S.3;  AND  EVERY  CARE  MUST  BETAKEN  Br  ALL  CON- 
CERNED TO    AVOID  FURTHER  DETENTION, 

ALL  MOVEMENTS  MUST  BE  SHOWN  BY  CONDUC- 
TOR   ON   BACK   OF  THIS    ENVELOPE. 

Fig.  3 — Front  of  Red   Envelope. 


Train  No  "D"- 


_Train Symbol  "  F". 


Following  Cars  Red  Card  Freight  Left  this  Station  on 
Engine  No.'G" Departed  at  "H" M. 


ii'^r.i. 

CAR 

CONTENTS 

"•"■"'■•"':.  ""-"'■»"' 

SHIP 

PING  POINT 

DESTINATION 

REMARKS 

NUUe'EK 

Initials. 

No. 

C.«TE 

ri»[ 

J. 

K. 

M. 

N. 

0. 

R 

S. 

u. 

V. 

Th.s  Consist 
tne  Stal.on  ; 

Repor 

,WlZ't° 

Agents  at  Re 
feceiveO  Dy 

d  Cardi 

Rod  Carding. 
Operate 

s  R£0  Card  FfiEtc 
»ith  fore.gn  lines 


!l«graph  this  Report  within  on«  hour  a 

Fig.  5 — Consist  Report 


Envelope  befora  each  tram  handling  Red  Card  rraight  M 
III  show  in  columns  Q.  and  R.  iht  date  and  tinte  car 
la  hour  aftar  tram  l«a¥es  Station. 
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by   their   numbers  and   their   date   symbols. 
Red  Card  Freight  Trains. 


, Train  No.- 

85  and  S6 
19  and    20 

51-55-57-50-52-56 

115  and  116 
117  and  lis 
31  and    32 

105  and  106 


Between 
Montreal  and  St.  John. 
Montreal  and  Newport. 
Montreal.  Toronto,   London  and 

Detroit. 
Prescott  and  Sault   Ste.   Marie. 
North  Bay  and  Vancouver, 
Medicine     Hat     and     Kootenay 

Lodge. 
North    Portal,    Moose    Jaw    and 
Vancouver. 


CANADIAN   PACIFIC. RAILWAY   COMPANY 


SET  OUT  CAR 


R.C."  REPORT 


CAR  SERVICe  OFFICE  ••  A-- 
3UPERINTENDENT   "AA"- 


fROM  ••  B"- 
OATE  "C"- 


CAR  BEARING  5YMB 
SET  OUT  AT  •■  F"  . 


Designating 
symbol. 
MP 
ML 
MJ 
PV 
BF 
BO 
BP 
SK 
CP 
TA 
SI 


TIME  SET  OUT  "J' 


INSTRUCTIONS-Read  Carefully 

IF  FOR  ANY  CAUSE  A  CAR  LOADED  WITH  RED  CARD  FREIGHT 
OUT  ONE  OF  THESE  '  SET  OUT  CAR  '■  FORMS  MUST  BE  PROPERLY 
OUT  BY  THE  CONDUCTOR  WHEN  CAR  IS  SET  OUT  BETWEEN  TER 
AND  ATTACHED  SECURELY  TO  THE  FACE  OF  THE  ENVELOPE  CONT 
THE  WAY-BILLS  FOR  THIS  CAR.  THIS  FORM  MUST  REMAIN  WITH  F 
ENVELOPE  UNTIL  IT  REACHES  DESTINATION. 

CONDUCTORS   MUST  I 


ATTACHED  TO   EN. 


VELOPE    OVER   TO   PROPER 


THAT   THIS    BOLE    IS   ABSOLUTELY    ENFORCED 

THE   SYMBOL  IS  SHEWN  ON   FACE  OF   RED  ENVELOPE. 

REIGHT  OUT  OF  TRAIN 

TRAIN,  MUST  ATTACH 

PROPERLY  FILLED  OUT  TO  THE 

D  MAKE   PROPER  REPORT  OF  IT 

AS  DIRECTED,  ON  FORM  C.  S.  4. 


TO  CAR  SERVICE  OFF 

OPERATORS    WILL  USE  SYMBOL  LETTERS  SHE 


HEREON  IN    TftAN^ 


Fig.   6 — Set  Out  Car  Report. 


If  necessary  to  run  any  of  these  "red 
card"  trains  in  two  or  more  sections  the 
extra  sections  are  designated  as  2nd  52  or 
3rd  52  with  the  corresponding  date  symbol, 
the  same  as  for  the  regular  train.  Where 
there  is  import,  export,  perishable  or  other 
"red  card"  freight  to  be  forwarded  in  ex- 
cess of  load  for  the  regular  "red  card'" 
trains,  extra  trains  are  to  be  run  to  accom- 
modate it,  filling  out  with  dead  freight  if 
necessary  in  order  to  make  up  the  tonnage 
rating.  These  trains  are  identified  as  to 
class  and  are  reported  by  the  following 
designating  symbols: 

Kind 
Prom  of  freight. 

West  St.  John Import. 

Montreal  (west)   Import. 

Montreal   (east)    Export. 

Windsor    Provision. 

Owen   Sound   (east) Boat  Freight. 

Toronto  to  Owen  Sound. Boat  Freight. 
Fort    Willir.m    (west)  ..  .Boat  Freight. 

Winnipeg    (east)     Livestock. 

Winnipeg    (west)    Coast. 

Vancouver    Tea. 

Vancouver Sills. 

For  example,  suflScient  import  freight  is 
at  West  St.  John  on  the  25th  day  of  the 
month  to  load  regular  "red  card"  trains  86 
and  three  extras.  The  regular  train  would 
be  designated  86Z,  the  symbol  Z  represent- 
ing the  25th  day,  and  three  extras  would 
be  designated  as  MPZ,  MP2Z  and  MP:iZ  re- 
spectively. These  extras  and  sections  of 
regular  trains  are  given  the  same  care  in 
quick  despatching  as  the  regular  trains. 

When  a  train  of  cars  loaded  with  "red 
card"  freight  is  made  up  and  is  ready  to 
be  sent  out  the  agent  or  yardmaster  turns 
over  to  the  conductor  of  the  train  all  of 
the  envelopes  containing  the  way-bills  of 
the  cars  to  be  sent,  but  before  doing  so  he 
is  required  to  make  out  the  "consist  re- 
port" shown  in  Fig.  5,  the  entries  being 
taken  from  the  envelopes.  This  report  is 
telegraphed  in  to  the  Superintendent  of  Car 
Service  within  an  hour  after  the  train 
leaves  the  station.  Each  item  and  column 
heading,  as  will  be  seen,  has  a  letter  symbol 
for  convenience  in  telegraphing  the  reports. 
The  Superintendent  of  Car  Service  is  thus 
informed  immediately  of  the  departure  of 
all  "red  card"  cars,  their  contents,  initial 
and  number  and  destination. 


The  "set  out  car"  report,  Fig.  6,  is  printed 
on  pink  paper  and  is  mucilaged  on  the  back 
at  the  top.  Whenever  a  car  containing  "red 
card"  freight  is  set  out  of  its  proper  train 
for  any  reason,  one  of  these  forms  is  made 
out  by  the  conductor  or  yardmaster  and 
pasted  on  the  envelope  accommpanying  that 
car.  The  report,  with  the  envelope,  is  left 
with  the  agent  at  the  station  where  the  car 
was  set  out,  and  the  information  contained 
thereon  is  telegraphed  at  once  to  the  car 
service  office.  In  case  a  car  is  set  out  at 
a  siding  where  there  is  no  agent  the  report 
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and  envelope  is  left  with  the  agent  at  the 
next  telegraph  station  beyond,  and  the  agent 
there  forwards  the  report  and  attends  to 
the  disposition  of  the  car.  If  it  is  neces- 
sary to  transfer  the  contents  of  a^"red  card" 
car  to  another  car,  the  required  information 
is  entered  on  the  envelope  and  red  cards 
attached  to  the  sides  of  the  car  to  which 
the  load  was  transferred.  No  change  is 
made  in  the  symbol  letter  and  numbers 
which  identify  the  shipment  through  to 
destination. 

When  more  than  one  car  is  set  out  at  a 
station  for  any  cause,  one  of  the  pink  slips. 
Fig.  6,  is  attached  to  the  envelope  accom- 
panying each  car  and  the  set  out  report. 
Fig.  7,  filled  in  and  telegraphed  to  the 
Superintendent  of  Car  Service.  The  pink 
slip  attached  to  the  envelope  accompanying 
a  car  shows  that  it  has  been  set  out  once 
and  must  not  again  be  delayed  unless  on 
account  of  bad  order. 

The  "delayed  cars  forwarded"  report.  Fig. 
8,  is  used  to  report  the  forwarding  of  cars 
loaded  with  "red  card"  freight  which  have 
been  delayed  at  a  station  for  any  cause.  It 
is  entirely  separate  from  the  consist  report. 
Fig.  5,  which  gives  information  of  cars  orig- 
inating from  a  station  only  and  should  not 
be  confused  with  it. 

The  form  shown  in  Fig.  9  is  known  as 
the  "passing  report"  and  is  used  to  report 
the  arrival  and  departure  of  all  "red  card" 
freight  from  certain  specified  stations  and 
junction  points  along  the  line.  These  re- 
ports advise  the  car  service  oSice  of  the 
movement  of  all  such  freight  between  point 
of  loading  and  destination.  This  informa- 
tion is  telegraphed  in  immediately  after 
the  departure  of  trains  and  is  a  very  essen- 
tial   part   of   the    system. 

When  a  car  or  cars  arrive  at  their  desti- 
nation the  agent  makes  out  a  report  of 
arrival  at  destination.  Fig.  10,  which  gives 
the  time  of  arrival  and  identification  of 
each  car.  If  a  car  is  consigned  to  a  point 
on  a  foreign  road,  the  agent  at  the  connect- 
ing point  makes  out  one  of  these  reports, 
but  if  the  car  leaves  the  main  line  at  a 
junction  with  one  of  the  company's  branch 
"lines  the  agent  reports  its  arrival  and  de- 
P9,rture  on  the  branch  line  train  on  the 
passing,  report.  Fig.  9. 

,  If  freight  entitled  to  "red  card"  classifica- 
tion originates  at  some  intermediate  station, 
tl^at  is  a  station  not  designated  as  a  "red 
card"  station,  it  is  forwarded  by  the  first 
tifain  to  the  nearest  "red  card"  station  and 
the  agent  at  that  station  is  instructed  to 
card  it  and  forward  it  in  the  proper  train 
the  same  as  for  cars  originating  at  that 
"red  card"  station. 

Local  merchandise  cars  traveling  as  "red 
card"  freight  are  forwarded  as  such  to  the 
last  district  terminal  reached  before  distri- 
bution of  the  freight  begins,  and  from  that 
point  are  forwarded  in  the  first  local  train 
out.  For  example,  Montreal  may  load  a  car 
with  "red  card"  local  freight  for  points  be- 
tween Smith  Falls  and  Havelock.  The  car 
\Vould  be  "red  carded"  to  Smith  Falls, 
where  it  would  be  set  out  and  travel  in  a 
vsray  freight  from  Smith  Falls  to  Have- 
lock.  Such  cars  are  reported  from  the  point 
where  they  leave  the  "red  card"  train  on 
the  passing  report,  Fig.  9. 

While  the  system  is  apparently  rather 
complicated,  yet  it  is,  in  actual  working, 
extremely  simple  and  efficient.  The  Super- 
intendent of  Car  Service  has  in  his  office 
at  all  -times  a  complete  record  of  the  move- 
ment of  all  cars  of  high  class  freight  and 
can  determine  at  once  the  cause  of  any 
delays  to  shipments  en  route.  Freight  is 
handled  with  much  less  confusion  and  loss 
of  time,  and  the  claims  for  damages  for 
delayed  shipments  of  perishable  goods  are 
greatly  reduced.     One  of  the  most  essential 
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features  of  the  system  is  the  great  saving 
in  telegraphing  which  on  a  large  road  is 
a  heavy  expense.  The  Atchison,  Topeka  & 
Santa  Fe  has  a  system  very  similar  to  the 
one  just  described,  which  has  been  in  use 
since  1900  with  very  satisfactory  results. 
The  Canadian  Pacific  will  no  doubt  have 
the  same  good  results  after  the  system  is 
once  in  smooth  working  order. 

We  are  indebted  to  Mr.  C.  W.  Spencer, 
General  Superintendent  of  Transportation, 
for  the  information  and  copies  of  the  blank 
forms  used. 
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lines  between  Crestline  and  Chicago,  280 
miles.  The  company  began  installing  the 
apparatus  for  this  improvement  about  a  year 
ago. 

The  telegraph  block  system  is  in  force  on 
the  Vandalia  throughout  its  main  line  from 
Indianapolis  to  East  St.  Louis,  the  system 
having  been  put  in  operation  in  May  last: 
and  it  is  now  announced'  that  it  has  been 
adopted  on  that  portion  of  the  Pittsburg. 
Cincinnati,  Chicago  &  St.  Louis  between  Co- 
lumbus, Ohio,  and  -Indianapolis,  Ind.,  com- 
pleting the  establishment  of  the  space-inter- 
val system  from  Jersey  City  to  St.  Louis. 


The   Roadmasters'   Convention. 


The  twenty-second  annual  convention  of 
the  Roadmasters'  and  Maintenance  of  Way 
Association  was  held  in  the  reading  room 
of  the  Transportation  Building  at  the  St. 
Louis  Exposition,  September  13th  and  14th. 
Mr.  J.  A.  Kerwin  (M.,  K.  &  T.),  President 
of  the  association,  called  the  meeting  to 
order  and  delivered  a  brief  address,  after 
which  Mr.  Willard  A.  Smith,  Chief  of  Tran.s- 
portation  of  the  Exposition,  made  an  ad- 
dress, welcoming  the  association  to  St. 
Louis  and  the  fair. 

The  Secretary  reported  22  new  members 
elected.  After  disposing  of  one  or  two  mat- 
ters of  business  the  discussion  of  the  com- 
mittee reports  was  taken  up.  There  were 
six  reports  and  individual  papers  and  the 
discussion  of  each  was  brief  and  brought 
out  little  in  addition  to  what  the  report  or 
paper  contained.  Extracts  from  these 
papers  will  be  printed  as  separate  articles. 
The  convention  adjourned  at  the  end  of  the 
second  day.  The  officers  for  the  ensuing 
year  are:  President,  C.  F.  Blue  (M.  &  O.); 
First  Vice-President,  J.  L.  Single  (L.  I.  R. 
R.);  Second  Vice-President,  C.  B.  Teller  (C. 
&  W.  I.);  Secretary  and  Treasurer,  C.  E. 
Jones  (C.  B.  &  Q. ),  re-elected;  Members 
Executive  Committee,  W.  A.  Brandt,  J.  A. 
Lahey,  C.  H.  Cornell  and  C.  Buhrer.  Next 
year's  meeting  will  be  held  at  Niagara  Falls, 
September  12. 


New       York      Terminal      Station      of      the 
Pennsylvania. 


Extension   of   Block   System. 


On  September  15  the  telegraph  block  sys- 
tem  was  put  in  force  on  the  Pennsylvania 


Part  of  the  exhibit  of  the  Pennsylvania 
Railroad  Company  in  the  Transportation 
Building  at  the  World's  Fair,  St.  Louis,  con- 
sists of  a  large  sectional  plaster  model  of 
the  new  terminal  station  which  is  to  be 
built  in  New  York  City  in  connection  with 
the  tremendous  undertaking  of  driving  tun- 
nels under  the  North  and  East  rivers  and 
the  Island  of  Manhattan.  The  accompany- 
ing illustrations  from  photographs  of  this 
model  give  some  slight  idea  of  the  appear- 
ance of  the  station  when  it  is  completed. 
For  a  complete  description  of  the  tunnel 
work  the  reader  is  referred  to  the  Railroad 
Gazette,  Oct.  9  and  16,  1903. 

The  site  of  the  new  station  is  the  ground 
lying  between  Seventh  and  Ninth  avenues 
and  31st  and  33rd  streets.  The  station  build- 
ing above  ground  occupies  the  two  blocks 
enclosed  by  Seventh  and  Eighth  avenues 
and  31st  and  33rd  streets,  but  the  tracks  in 
the  station  will  extend  as  far  west  as  Ninth 
avenue  before  converging  to  the  four-track 
tunnel  which  begins  at  that  point.  Part  of 
the  ground  above  will  be  occupied  by  the 
new  Post  Office  building  and  the  remainder 
will  be  occupied  by  dwellings  and  stores  or 
possibly  converted  into  a  public  park.  The 
tracks  will  be  about  50  ft.  below  the  level 
of  the  street  in  the  terminal  and  will  be 
reached  from  the  main  entrance  floor  by 
numerous  flights  of  broad  stairways  and  ele- 
vators. There  will  be  21  tracks  in  the  sta- 
tion, all  on  one  level. 

The  main  entrance  to  the  building  will 
be   from   Seventh   avenue   and    the   carriage 


Carriage    Entrance   from    Seventh    Avenue. 
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Interior   of  General   Waiting   Room. 


Entrance   to   Concourse   from    Eighth   Avenue. 


General    View   of    Eighth    Avenue    Elevation    Showing   Tracks    Beneath. 


September  23,  1904. 
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Thirty-first    Street    Elevation    Looking    Towards  Seventh    Avenue. 


Section    Through    Model    Showing   Concourse   and   Train    Platforms  Below. 


General    View   of   Seventh   Avenue    Elevation. 
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entrances  will  also  be  on  that  side,  flanking 
the  main  entrance.  A  broad  arcade  sup- 
ported by  massive  Doric  columns  runs  along 
the  entire  front  of  the  building.  There  are 
to  be  entrances  in  the  center  of  the  31st 
street  and  33rd  street  sides  and  another  on 
Eighth  avenue.  Architecturally,  the  axterior 
has  been  treated  simply,  almost  severely,  but 
the  huge  proportions  of  the  building  require 
such  a  style. 

Inside,  the  station  forms  a  hollow  square 
with  clear  openings  from  the  train  floor 
up  to  the  arched  roof.  The  waiting  rooms, 
ticket  oflBces,  baggage  rooms  and  restaurant 
are  large  in  proportion  with  the  exterior 
of  the  building.  A  large  concourse  is  formed 
on  the  first  floor  below  the  street  level  and 
entrances  lead  from  this  directly  to  the 
train  platforms  below.  The  illustrations 
show  the  arrangement  of  floors  and  give  a 
suggestion  of  the  size  of  the  rooms. 

We  are  indebted  to  Mr.  Theo.  N.  Ely. 
Chief  of  Motive  Power  of  the  Pennsylvania, 
for  the  photographs. 


Flange    Wear   and    Side    Bearing    Trucks.* 


BY    GUSTAV    I.IXDEXTHAL. 

The  flange  wear  of  rail  and  wheel  is 
nearly  absent  on  tangents  and  is  greatest 
on  sharp  curves.  A  great  lateral  pressure 
is  exerted  on  curves  through  the  wheels 
bearing  against  the  outside  rail,  for  which 
three  causes  may  be  assigned:  Centrifugal 
force,  the  force  required  for  deflecting  the 
direction  of  the  wheels  fixed  on  axles  from 
a  straight  line,  and,  third,  the  frictional 
resistance  of  the  center  and  side  bearings 
on  the  truck. 

Centrifugal. force  is  so  small  that  it  may 
be  neglected.  The  usual  super-elevation  of 
the,  outside  rail  on  curves  is  adjusted  for 
average  speeds,  at  which  the  resultant  of 
load  and  centrifugal  force  passes  through 
the  center  of  the  track.  In  that  case  there 
is  no  lateral  pressure  against  the  rails,  be- 
cause the  track  is  inclined  at  a  right  angle 
to  the  resultant,  as  shown  in  Fig.  1.  There 
is  of  course  a  lateral  pressure  from  the  in- 
clined tie  transmitted  to  the  ballast  founda- 
tion, but  it  does  not  affect  the  rails.  If 
the.  speed  is  greater  or  smaller  than  the 
average,  then  the  resultant  will  move  nearer 
the  outside  or  the  inside  rail,  exerting  then 
a  relatively  small  direct  lateral  pressure 
against  one  or  the  other.    But  inasmuch  as 
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truck  is  the  only  one  in  lateral  contact  with 
the  rail.  The  flanges  of  the  three  other 
wheels  do  not  touch  the  rails.  Fig.  2  shows 
the  normal  position  of  the  truck  on  a  curve, 
in  which  the  rear  axle  assumes  the  radial 
position.  A  truck  with  rigid  frame  and  with 
the  wheels  rigidly  fastened  on  the  axles  has 
a  tendency  to  run  in  a  straight  line.  On  a 
curve  it  requires  a  large  lateral  force  to 
move  the  wheels  sideways  from  a  straight 
line.  If  the  wheels  were  loose  on  the  axles, 
and  if  further  the  axles  could  assume  a 
radial  position,  then  the  truck  would  exert 
no  more  lateral  pressure  upon  a  curve  than 
it  does  on  the  tangent.  Flange  wear  of 
wheels  and  rails  would  then  be  unknown. 
The  construction  of  trucks  and  locomotives 
with  radially  swivelled  axles,  however,  is 
impracticable. 

With  the  four-wheel  truck,  the  work  of 
turning  the  car  from  a  tangent  into  and 
around  a  curve  is  done  by  the  outside  front 
wheel,  through  which  the  entire  lateral  pres- 
sure of  the .  truck  against  the  rail  is  ex- 
erted. The  front  wheel  pushes  the  three 
other  wheels  of  the  truck  sideways  from  a 
straight  line,  in  which  they  otherwise  would 
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the  lurching  and  swaying  of  the  car  brings 
pressure  upon  the  side  bearings  of  the  truck, 
the  friction  in  this  case  will  hinder  the 
truck  from  turning  freely,  and  in  that  way 
an  excess  or  deficiency  of  centrifugal  force 
may  be  the  cause  of  considerable  flange  pres- 
sure. 

The  lateral  pressure  upon  the  rail  re.sult- 
ing  from  changing  the  direction  from  a 
straight  line  into  and  around  a  curve  i« 
more  important.  The  truck  of  a  heavy 
freight  car  can  be  taken  as  tyjiu^al.  It  is  a 
v.f-Il  established  fact,  first  discussed  by  A. 
\I.  Wellington,  in  his  book  on  Railway  Lo- 
'ytion,   that  the  front  outside   wheel   of  a 

•A  paper  read  at  the  September  meetlnt;  of  the 
;.'f-A  York  Railroad  Club,  SepKrmber  16.  I'JUl. 
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Fig.    3. 


Fig.    4. 


continue  to  roll.  The  slippage  of  the  wheels 
by  reason  of  their  inability,  to  turn,  on 
the  axles  has  no  appreciable. influence  upon 
lateral  pressure.  Assuming,  a  heavy  coal 
car,  uniformly  loaded,  and  with  total  weight 
of  160,000  lbs.,  we  have  on  each  wheel  20,000 
lbs.  With  a  coefficient  of  sliding  friction 
of  0.25,  the  flange  pressure  on  the  front 
outer  wheel  of  each  truck  will  therefore  be 
3X20,000X0.25=15,0,00  lbs.  (or  30,000  lbs. 
per  car).  This  lateral  pressure  is  indepen- 
dent of  the  degree  of  curvature,  but  it  is 
in  direct  proportion  to  the  weight  and  load 
of  the  car. 

If  the  outer  front  wheel  were  normal  to 
the  radius  of-  the  curve,  there  would  be 
little  flange  wear,  because  the  resultant 
of  the  vertical"  and'  lateral  pressure 
would  pass  obliquely  through  the  corner 
of  the  rail,  and  through  the  neck  of  the 
wheel  flange.  The  flange  itself  would 
not  be  pressed  against  the  side  of  the 
rail,  and  there  would  be  only  rolling 
friction  along  the  inner  edge  of  the  rail.  ■• 
With  new  rails  and  new  wheels,  that 
is  actually  the  case.  Flange  friction  and 
train  resistance  on  curves  is  very  much 
less  with  new  rails  than  with  old,  worn 
rails.  But  as  the  outer  front  wheel  is 
not  normal  to  the  radius,  its  flange 
forms  an  angle  with  the  rail  (the  angle 
of  incidence).  There  is  then  side  con- 
tact between  flange  and  rail  and  con- 
sequent rubljing  friction.  It  increases 
with  the  angle  of  incidence,  that  is 
with  the  degree  of  curvature,  although  the 
lateral  pressure  against  the  outside  rail  is 
the  same  on  sharp  curves  as  on  light  curves. 
The  only  way  in  which,  for  the  usual  center 
bearing  truck,  the  lateral  pressure  from  that 
cause  (continuous  change  of  direction  on 
■urve)  could  be  reduced  would  be  by  lubri- 
cating the  top  of  the  rails  on  curves,  re- 
ducing the  coefficient  of  sliding  friction 
from  .25  to  less  than  .03.  That,  however, 
is  impracticable.  The  wheel  treads  would 
of   course   become   greasy,   and   the  tractive 


power  of  the  locomotives  and  the  holding 
power  of  the  brakes  would  be  greatly  re- 
duced. It  is  a  choice  ,of  evils,  and  flange 
wear  is  the  smaller  of  the  two. 

The  length  of  wheel  base  has  an  import- 
ant bearing  upon  flange  pressure.  If  the 
base  be  long,  as  in  a  European  car,  with- 
out trucks,  then  the  work  of  turning  the 
car  is  performed  by  the  front  outer  wheel 
and  the  rear  inner  wheel.  The  car  or 
truck  assumes  then  a  position  normal  to 
the  radius  of  the  curve,  as  shown  in  Fig. 
3.  Both  these  wheels  have  flange  pressures, 
which  for  each  wheel  is  less  than  the  flange 
pressure  upon  the  front  outer  wheel  of  a 
shorter  wheel  base,  as  in  the  American 
truck.  But  the  angle  of  incidence  is  greater, 
and  both  the  outer  and  inner  rail  are  sub- 
ject to  lateral  pressure.  Therefore,  on 
European  track,  both  rails  on  a  curve  show 
wear  at  the  inside  flange,  while  on  Amer- 
ican track  the  rail-flange  wear  is  confined 
to  the  outer  rail.  It  is  clear  that  when  the 
rear  inner  wheel  participates  in  the  work 
of  turning  the  truck  or  car  around  the  curve, 
the  front  outer  wheel  will  be  exposed  to- 
less  lateral  or  fiange  pressure,  and  there- 
fore to  smaller  fiange  wear.  Therefore  a 
longer  wheel  base  than  is  usual  for  4-wheel 
trucks  (5  to  6  ft.)  would  have  certain  ad- 
vantages in  that  respect.  It  is  a  fact  that 
the  wheels  of  the  longer  6-wheel  trucks 
show  proportionately  less  flange  wear. 

Now  considering  by  itself  the  friction  of 
the  center  plate  on  the  truck.  Tests  have 
been  made  on  the  friction  of  center  plates 
by  W.  C.  Squire,  reported  in  the  Proceed- 
ings of  Western  .Railroad  Club,  1898.  From 
the  tabulated  results  I  select  the  pressure 
on  center  plate  of  50,000  lbs.  The  power 
P  required  with  a  leverage  of  31  in.  varies 
from  3.044  lbs.  for  rough,  unlubricated  sur- 
faces to  897  lbs.  for  rough,  lubricated  con- 
tact; Xhirty-one  inches  is  the  distance  given 
between .  center  of  plates  and  the  horizontal 
axis  of  the  axle.  (See  Fig.  20  Assuming 
the  diameter  of  center  plate  at'  9  in.,  we  can 
readily  determine  the  coefficient  of  friction. 
The  distance  of  the  gravity  line  for  ^  circu- 
lar area  is  equal  to  %  radius;  .(iee  Fig.  4) 
for  a  diameter  of  9  in.  it  is  equal  to  3  in. 
from  the  center.  The  frictional  resistance  of 
the  load  L  on  the  center  bearing  is,f  L  =  "^  P 
31P 


orf  = 


3  L' 


For   unlubricated    rough   surfaces  f  = 
3044         ,,  ,..,^ 

5():ooo  =  "•*'''• 

For, lubricated   rough  surfaces    f  = 


31 


897 


=t  0. 18r.. 


50,000 
A  fair  mean  value  taken  from  Mr.  Squire's 

table  would   be   f  =    '.^    X  -^  ^^^  =  0.334. 

The  coefficient,  of  friction  may  therefore 
vary  from  .02  to  .18.  A  fair  average  value 
is  .35i  which  agrees  with  observation  and 
with  the  theoretical  assumptions  on  center 
plate   friction  made  heretofore. 

Returning  to  the  car  with  a  total  weight 
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of  160,000  lbs.,  the  load  on  each  center  plate 
may  be  assumed  at  72,000  lbs.  (without  the 
weight  of  truck).  For  such  a  heavy  car  the 
center  plate  will  be  12  in.  in  diameter.  The 
distance  of  gravity  circle  from  center  will 
be  4  in.  The  distance  from  center  to  axle  in 
a  truck  of  5-ft.  6-in.  wheel  base  will  be  33 
in.  Therefore  the  lateral  pressure,  p,  on 
the    outer    front   wheel    due    to    friction    of 

4 
center  bearing  is,  p  =  , .    72,000   X   0.35  = 

3,060  lbs.,  as,  an  average,  but  taking  the 
highest  and  lowest  values,  deducted  from 
Squire's  experiments,  the  lateral  pressure 
against  the  rail  may  vary  from  5,600  to 
1,500  lbs.,  depending  upon  the  condition  of 
the  contact  surfaces  of  the  center  bearing. 

The  center  plate  never  carries  the  entire 
load  on  the  truck  for  any  length  of  time, 
even  with  stout  car  and  truck  bolsters.  The 
lurching  of  the  car  caused  by  uneven  track 
and  defective  rail  joints  is  quite  noticeable 
on  tangents  and  still  more  so  on  curves. 
It  does  no  harm  when  on  a  tangent,  but  it 
adds  very  much  to  the  curve  resistance. 

Let  the  speed  be  increased,  or  the  center 
of  gravity  of  the  loaded  car  be  higher  than 
the  assumed  average,  then  a  noticeable 
change  results  at  once  in  the  behavior  of 
the  center  bearing  car  truck. 

Assuming  that,  through  unbalanced  load- 
ing or  through  lurching,  one  or  the  other 
side  bearing  carries  one-quarter  and  the  cen- 
ter plate  carries  three-quarters  of  the  load 
of  72,000  lbs.  That  is,  18,000  and  54,000  lbs. 
respectively.  The  side  bearings  are  each  30 
in.  from  the  center.     (See  Fig.  2.)     We  have 

in  this  case  a  flange  pressure,  p  =  (  ' ,,  18,000 

+  ^^  54,000]     0.35  =  8,029    lbs.,   which   is 

more  than  214  times  the  flange  pressure 
when  the  load  is  carried  on  the  center  bear- 
ing alone.  If,  as  frequently  happens,  with 
weak  framed  and  overloaded  cars,  the  side 
bearings  carry  one-half  the  load,  the  flange 

pressure  may  reach   (~~  36,000  +  „    36,OOo) 

X  .35  =  12,971  (or  say  13,000)  lbs.  It 
is  thus  to  be  seen  that  the  ordinary  side 
bearings  njay  increase  the  flange  pressure 
more  than  four  times  the  flange  pressure 
due  to  center  bearing  alone. 

It  is  usually  assumed  that  the  flange  pres- 
sure due  to  friction  of  the  center  and  side 
bearings  occurs  only  on  entering  and  leav- 
ing a  curve.  But  this  leaves  out  of  consid- 
eration the  elasticity  of  the  truck.  If  the 
truck  were  perfectly  rigid,  then  the  motion 
of  the  center  bearing  would  take  place  only 
on  entering  or  leaving  the  curve;  but  the 
truck  must  pass  through  some  elastic  defor- 
mation before  the  friction  of  the  center 
bearing  is  overcome.  The  result  is  that  the 
lateral  pressure  against  the  rail,  required 
to  overcome  the  friction  of  the  center  bear- 
ing (or  of  the  side  bearings,  if  they  are 
loaded),  is  more  or  less  continuous  through- 
out the  curve.  After  leaving  the  curve  the 
truck  tends  to  turn  back  again  into  the 
normal  position  for  the  tangent,  but  here 
again  the  elasticity  of  the  truck  furnishes 
resistance  and  causes  lateral  pressure  and 
flange  wear  for  a  certain  distance  on  the 
tangent.  This  explains  the  observed  flange 
wear  on  the  inside  rail  of  tangents,  at  the 
end  of  curves,  which  is  puzzling  to  some 
trackmen. 

Recapitulating  the  separate  values  of  lat- 
eral pressure  on  curves,  we  have  for  the 
assumed  loaded  freight  car,  weighing  160,- 
000  lbs.,  the  following  amounts  per  single 
truck: 

From  centrifugal  force,  nil. 

From  change  of  direction,  with  fixed 
wheels,  15,000  lbs. 

From  friction  of  center  bearing,  average 


3,000  lbs.,  which  may  grow  to  5,600  lbs.,  and, 
including  side  bearing  friction,  may  reach 
13,000  lbs. 

That  is,  the  outer  front  wheel  of  each 
truck  in  a  modern  heavy  freight  car  may 
exert  a  lateral  pressure  against  the  rail 
varying  from  18,000  to  28,000  lbs.,  when  the 
vertical  pressure  upon  the  wheel  is  20,000 
lbs.  under  a  car  weighing  160,000  lbs.,  or, 
in  other  words,  for  each  100  lbs.  vertical 
pressure  there  is  from  90  to  140  lbs.  lateral 
pressure  under  the  front  outer  wheel,  or, 
applying  the  relation  to  the  whole  car,  the 
lateral  pressure  is  from  22%  to  35  per  cent, 
of  the  load  of  the  car,  be  it  light  or  heavy. 

Several  instructive  conclusions  can  be 
drawn  from  this  analysis.  The  outer  rail 
on  a  curve  is  subject  to  a  lateral  pressure, 
which  is  from  45  to  70  per  cent,  of  the  ver- 
tical wheel  pressures,  assuming  both  pres- 
sures distributed  upon  a  rail  30  ft.   long. 

Deducting    friction    of    rail    upon   wooden 


Fig.    8. 


ties  amounting  to  30  per  cent.,  we  have  15 
to  40  per  cent,  of  the  lateral  pressure  left 
to  be  resisted  by  the  rail  spikes.  It  is  no 
wonder  that  the  spikes  in  hardwood  ties  are 
sawed  off  gradually,  and  that  on  soft  wood 
ties  the  outside  rail  has  a  dangerous  ten- 
dency to  spread. 

On  new  outside  rails  the  resultant  of 
vertical  and  lateral  pressures  from  the  outer 
front  wheels  has  to  overcome  only  rolling 
friction.  But  very  soon  the  corner  of  the 
rail  is  abraided  (see  Fig.  5),  and  while  the 
vertical  pressure  continues  to  cause  only 
rolling  friction,  the  lateral  pressure  against 
the  side  of  the  rail  gradually  causes  rub- 
bing or  sliding  friction,  the  coeflicient  for 
which  is  probably  100  times  greater  than 
that  of  rolling  friction.  The  side  of  the  rail 
head  may  therefore  grind  off  faster  from 
sliding  friction  than  the  top  of  the  rail  can 
wear  from  rolling  friction.  This  sliding 
friction  wears  off  also  the  wheel  flange  of 
the  outer  front  wheel,  but  each  wheel  in  a 
truck  is  at  one  time  or  another  an  outer 
front  wheel  so  all  wheels  wear  more  or  less 
alike.  Assuming  that  the  metal  of  the 
wheel  tread  and  flange  is  twice  as  hard 
and  tough  as  the  ordinary  steel  rail,  then 
for  every  ounce  of  metal  ground  off  the 
flange  of  a  wheel  two  ounces  of  steel  are 
ground  off  the  inner  side  of  the  outer  rail 
of  curves.  As  pointed  out  before,  because 
of  the  angle  of  incidence  the  flange  wear 
of  outer  rails  is  greater  on  sharp  curves 
than  on  flat  curves. 

The  rubbing  or  sliding  friction  due  to 
flange  pressure  affects  the  tractive  force  re- 
quired for  hauling  the  car.  For  sharp  worn 
flanges  l^/i  in.  deep,  in  rubbing  contact  with 
the  side  of  the  rail,  the  frictional  resist- 
ance may  become  quite  large.  The  wheel 
flange  fits  tightly  against  the  worn  rail 
head,  which  has  sometimes  more  than  half 
its  width  ground  off.  The  vertical  contact 
area  between  rail  and  wheel  flange  is  a  tri- 
angle, as  shown   in   Fig.   6.     The  center  of 


gravity  of  that  area  will  be  V->  in.  below 
the  top  of  rail,  which  can  be  taken  as  the 
fulcrum  with  the  radius  of  wheel,  15  in.  as 
the  lever  arm.  If  the  flange  pressure  under  a 
160,000-lb,  car  be  taken  as  2X18,000=36,000 
lbs.,  then  we  have,  for  a  coefficient  of  fric- 


tion of  0.25,   a   resistance  R 


0.25 


15 


X 


36,000  =  300  lbs.,  added  to  the  ordinary 
fractional  resistance  of  that  car.  It  may 
occasionally  reach  420  lbs.  for  56,000  lbs. 
lateral  pressure  per  car.  For  level  grades 
and  straight  line,  the  fractional  resistance 
is  usually  taken  at  4  lbs.  per  ton,  which 
would  be  470  lbs.  for  the  car  weighing  160,- 
000  lbs.  The  flange  pressure  would  there- 
fore nearly  double  that  resistance,  raising 
it  to  8  lbs.  per  ton  on  a  level  grade,  which 
closely  accords  with  ob,gerved  facts  on  worn 
curves. 

The  flange  pressure  reacts  also  upon  the 
car  axles,  which  are  usually  proportioned 
only  for  vertical  loads  and  impact.  A  6-in. 
axle  has  a  moment  of  resistance  R,  which 

is  very  nearly  ^  =  21.6.  Taking  the  ver- 
tical load  P  of  20,000  lbs.,  and  the  distance 
from  center  of  journal  bearing  to  center  of 
hub  as  8  in.  we  have  an  outer  fiber  stress 

of    ^  ^^■^'i'"^^   =  7,400  lbs.     The  outer  fiber 


21  6 
stress  from  lateral  pressure  will  be 


18,nno  X  1.^ 


=:  12,500   lbs.,   and  may   reach 


2i.6 
28  000    X  !.■> 


21.6 


=  20,000  lbs.  per  sq.  in.,  showing  that  the 
axle  may  be  strained  higher  from  the  lat- 
eral pressure  on  curves  than  from  vertical 
pressures.  And  as  both  pressures  are  sim- 
ultaneous, the  outer  fiber  stress  may  reach 
(7,400  +  20,000)  =  27,400  lbs.,  without  tor- 
sional stress  and  without  allowance  for  im- 
pact, which  may  double  that  stress.  There- 
fore at  times  it  may  reach  55,000  lbs,,  alter 


Fig.   9 — Rocl<er   Side-Bearing   Truck. 

nating   tension    and    compression,    which    is 
very  near  the  elastic  limit  of  axle  steel. 

As  already  pointed  out  car  trucks  are  sub- 
ject to  severe  diagonal  stresses.  The  flange 
pressure  from  the  outer  front  wheel  must 
be  transmitted  indirectly  to  the  other  three 
wheels  and  to  the  center  bearing  through 
the  diamond  frame  and  through  the  truck 
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bolster,  both  subjected  to  bending  moments 
tending  to  distort  the  truck,  and  bringing 
heavy  secondary  stresses  upon  its  connec- 
tions, which  are,  as  a  rule,  much  too  weak 
to  resist  them.  The  lateral  spring,  or  elas- 
tic resistance,  mentioned  above,  is  unavoid- 
able, and  the  flange  pressure  from  it  is  con- 
stantly present  upon  curves. 

How  then  can  the  lateral  pressure,  so 
detrimental  to  truck  and  track  on  curves, 
be  reduced?  That  portion  (15,000  lbs.  for 
the  heavj-  car)  due  to  the  wheels  being  rig- 
idly fixed  upon  the  axles,  which  throws  the 
work  of  deflecting  them  around  the  curve 
upon  the  outer  front  wheel,  cannot  be  whol- 
ly eliminated,  but  it  may  be  possible  to  re- 
duce it.  If  the  friction  of  the  center  plate 
could  be  lessened,  then  the  rear  outer  wheel 
could  come  up  closer  to  the  rail  and  thus 
relieve  the  flange  pressure  upon  the  front 
outer  wheel.  The  angle  of  incidence  would 
then  be  also  reduced.  Each  of  these  two 
outer  wheels  would  exert  a  lateral  pressure 
against  the  rail,  although  it  might  not  be 
the  same  on  both.  A  large  part  of  the  lat- 
eral pressure  may  still  be  left  to  the  front 
outer  wheel,  but  instead  of  the  15,000  lbs. 
in  the  case  of  the  heavy  car,  there  would 
perhaps  be  only  10,000  lbs.,  or  even  much 
less  lateral  pressure. 

Any  device  that  will  reduce  the  friction 
of  the  center  plate  and  side  bearings  will  also 
reduce  the  flange  pressure.  One  of  the 
means  used  is  greasing  or  lubricating  the 
center  plates  on  the  trucks,  and  also  the 
side  bearings.  A  very  considerable  reduc- 
tion of  flange  pressure  and  flange  wear  has 
been  observed  v/ith  it.  But  the  inconven- 
ience of  lubrication  and  the  difficulty  of  keep- 
ing it  up  have  been  found  to  be  great  im- 
pediments. Another  plan  is  to  do  away  en- 
tirely with  center  bearings  and  to  rely  upon 
nearly  frictionless  side  bearings  alone.  A 
construction  of  this  kind  is  shown  in  the 
illustration. 

The  side  bearings  consist  in  principle  of 
large  cast-iron  balls  (about  26  in.  in  diam- 
eter) on  which  the  car  body  rests.  Two 
such  balls  as  a  rule  are  used  for  each  truck. 
The  sides  of  the  balls,  being  useless,  are 
cut  away,  so  that  the  form  is  that  of  col- 
umns or  rockers,  with  spherical  ends,  which 
have  hard  chilled  surfaces.  In  place  of  the 
center  bearing  there  is  a  center  pin  or  pivot, 
having  a  loose  flt  in  a  spring  socket.  It 
can  take  no  vertical  pressure,  but  the  spring 
socket  protects  the  pivot  and  so  the  truck 
frame  against  lateral  shocks.  The  columns 
rest  in  pockets,  one  at  each  side  of  truck, 
and  may  have  different  forms.  They  may 
be  rigid,  or  each  column  may  consist  of  two 
telescopic  parts  containing  inside  spiral 
springs,  giving  it  the  action  of  a  rubber 
ball.  There  is  only  rolling  friction  at  top 
and  bottom  of  these  columns,  the  coefficient 
of  which  will  hardly  exceed  .001,  even  with 
unmachined  surfaces,  liable  to  get  gritty 
with  cinder  and  dirt.  Reverting  again  to 
the  heavy  freight  cars,  taking  the  weight 
on  the  rockers  at  each  car  end  at  72,000 
lbs.,  the  rolling  friction  of  both  side  bear- 
ings will  be  about  72  lbs.  The  lateral  or 
flange  pressure  per  truck  from  that  cause 

30 
alone   will    then   be   _,    72   lbs.   =   60    lbs. 

against  3,060  lbs.  with  the  center  bearing. 
This  is  in  the  proportion  of  1:46.  More- 
over this  small  resistance  from  the  rocker 
side  bearings  will  only  occur  on  entering 
and  leaving  the  curve,  whereas  in  a  center 
bearing  truck  the  friction  of  the  center 
plate  causes  the  flange  resistance  to  con- 
tinue throughout  the  curve. 

If  the  flange  pressure  arising  from  fixed 
wheels  can  be  reduced  from  15,000  to  10,000 
lbs.,  we  would  then  have  a  total  flange  pres- 
sure of  10,000  +  60  =  10,066  lbs.  against 
the  total  of  18,000  to  28,000  lbs.  in  the  case 


of  a  center  bearing  truck,  or  from  40  to  65 
per  cent.  less.  As  the  flange  wear  is  in 
direct  proportion  to  flange  pressure,  there 
would  be  a  saving  of  40  to  65  per  cent,  in 
the  wear  of  wheel  flanges.  The  flange  wear 
of  rail  heads  would  also  decrease,  but  would 
not  be  noticeable,  unless  all  trucks  or  a 
large  proportion  had  rocker  side  bearings. 
The  reduced  curve  resistance  by  reason  of 
decreased  flange  pressure  would  also  permit 
of  hauling,  with  the  same  locomotive  in  any 
given  train,  more  cars,  when  equipped  with 
nearly  frictionless  side  bearings. 


Tie-Plates  on   the   Southern    Pacific. 


The  Southern  Pacific  uses,  perhaps,  more 
tie-plates  than  any  other  railroad  in  the 
United  States  because  of  the  fact  that  a 
large  proportion  of  the  ties  in  its  tracks 
are  California  redwood,  which  is  valuable 
because  of  its  resistance  to  decay,  but  which 
is  also  very  soft  and  is  rapidly  cut  by  the 
rail  base.  In  1890  this  company  designed 
the  flat  bottom  tie-plate  shown  in  Fig.  1, 
and  large  numbers  of  them  have  been  used 
with    excellent    results,    but    on    account   of 


of  plate  is  shown  in  Fig.  2.  It  will  be  seen 
that  the  upper  surface  has  been"  recessed 
and  the  rail  base  bears  on  three  ribs.  This 
lightens  the  weight  and  also  allows  par- 
ticles of  sand  and  grit  which  might  cause 
serious  wear  between  the  plate  and  rail,  to 
work  out  from  under  the  bearing  surface. 
The  plates  are  made  in  two  sizes,  one  9  in. 
wide  for  9-in.  ties  and  the  other  8  in.  wide  for 
8in.  ties;  the  length  is  the  same  for  both, 
9  in.  All  of  these  new  plates  will  be  rolled 
in  the  railroad  company's  own  rolling  mill, 
which  is  operated  as  a  part  of  the  com- 
pany's principal  shops  at  Sacramento,  Cal. 
We  are  indebted  to  Mr.  J.  H.  Wallace, 
Engineer  of  Maintenance  of  Way  of  the 
Southern  Paciflc,  for  the  drawings  and 
information. 


The  Traveling   Engineers'  Convention. 


The  twelfth  annual  meeting  of  the  Travel- 
ing Engineers'  Association  was  held  in  the 
Lexington  Hotel,  Chicago,  September  13th 
to  16th  inclusive.  In  point  of  attendance  it 
is  the  best  convention  the  Association  has 
had,  267  members  having  registered.    In  the 


i 
f— 

f— 

1 

••1 

1 

V3 

J2 

«A\}. 

i 

i 

..^; 

i<-.,f-. 

> 

k- 

S'-'- >, 

<- 

— 

--zf-- 

— >( 

'V- 


Fig.  1 — Old  Form  of  Tie-Plate,  Southern  Pacific. 
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Fig.   2 — New  Tie-Plate  for  80-lb.   Rail. 


the  heavy  increase  in  wheel  loads  within 
the  last  few  years  it  has  been  deemed  ad- 
visable to  increase  the  thickness  from  % 
in.  to  Vn  in.,  and  to  place  the  rail  more 
nearly  central  on  the  plate.     The  new  form    thought    all    traveling    engineers    must    en- 


absence  of  both  the  President  and  First  Vice- 
President,  Mr.  J.  D.  Benjamin,  Second  Vice- 
President,  presided.  In  his  address  he  im- 
pressed on  the  members  the  importance  of 
interesting  locomotive  crews  in  coal  econ- 
omy, pointing  out  the  great  saving  that  could 
be  effected  by  this  alone.  The  cost  of  lubri- 
cation is  another  important  matter,  and  he 
suggested  that  the  use  of  grease  in  driving 
box  cellars  be  made  the  subject  of  a  topical 
discussion.  Electricity 
as  a  motive  power  was 
a  matter  members  could 
not  much  longer  neglect 
and  he  advised  giving 
the  matter  attention. 

The      Secretary      re- 
ported a  total  member- 
ship of  503,  the  net  gain 
for  the  past  year  being 
57,  or  13  per  cent.    The 
Treasurer     reported     a 
cash  balance  of  $400. 
Mr.   E.   R.   Webb's  paper  on  "The  Future 
Engineer — How   Can   Good   Material    be  Ob- 
tained   and    Retained,"    was    the    flrst    dis- 
cussed.    Mr.   W.   G.   Wallace   (C.  &  N.  W.) 
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counter  good  material  in  their  travels  over 
the  line — strong,  intelligent  young  fellows 
without  much  education.  The  Delaware, 
Lackawanna  &  Western  puts  its  prospective 
firemen  on  the  ash  tracks  for  a  three  months' 
term  on  the  theory  that  a  man  who  will  sti-ck 
to  that  work  for  the  full  time  will  make  a 
good  fireman.  They  have  best  success  with 
farmer  boys,  section  men  and  others  from 
classes  accustomed  to  heavy  labor. 

The  matter  was  declared  to  be  one  that 
is  giving  the  roads  a  good  deal  of  trouble, 
as  it  is  not  easy  to  find  firemen  having  the 
proper  qualifications  combined  with  the  per- 
severance to  become  enginemen.  One  of  the 
things  to  be  observed  in  retaining  good  ma- 
terial is,  not  to  load  the  engine  down  to 
the  last  ton.  This  practice,  in  conjunction 
with  pooling,  which  keeps  the  average  engine 
in  poor  condition,  makes  excessively  hard  the 
labor  of  the  engine  crew.  Other  points  are 
not  to  give  the  men  too  long  runs,  and  have 
the  cabs  comfortable  for  them,  especially  in 
winter. 

Some  interesting  testimony  in  regard  to 
the  relative  advantages  of  pooling  And  of  sin- 
gle crews  for  locomotives  was  offered.  In 
all  cases  it  appeared  that  either  where  the 
pooling  system  had  been  lately  abandoned, 
or  where  the  two  practices  were  respectively 
in  force  on  adjoining  divisions  of  a  road, 
the  engines  with  regular  crews  made  notice- 
ably better  mileage  and  the  interest  of  the 
firemen  in  their  engines  was  much  greater. 
The  convention  finally  passed  a  resolution 
to  the  effect  that  the  road  foremen  of  en- 
gines should  be  permitted  to  employ  all  fire- 
men and  that  they  should  endeavor  to  re- 
tain them  by  proper  encouragement  and  in- 
struction and  should  use  their  best  efforts 
to  make  their  surroundings  as  pleasant  as 
possible. 

Passing  to  the  committee  report  on  the 
"Progressive  Examination  of  Firemen  and 
New  Men  for  Employment,"  the  discussion 
turned  on  a  suggestion  that  the  association 
supply  the  answers  to  the  questions  pre- 
pared by  the  committee.  Some  were  of  the 
opinion  that  if  this  were  done  candidates 
would  memorize  answers  without  under- 
standing their  true  meaning;  whereas,  if 
they  were  obliged  to  "dig  up"  the  informa- 
tion they  would  be  sure  to  have  the  required 
knowledge.  Others  suggested  that  the  candi- 
dates' knowledge,  where  the  answers  are  sup- 
plied, could  be  quickly  tested  by  an  oral 
test,  following  the  written  examination. 
The  report  of  the  committee  was  finally 
adopted  as  submitted,  a  motion  to  supply  the 
answers  to  the  questions  having  been  re- 
jected. 

Discussion  of  the  report  on  "The  Water 
Tube"  diverted  to  the  brick  arch,  and  little 
was  said  relative  to  the  desirability  of  the 
tubes,  or  the  reverse.  This  little  was  in  line 
with  the  statements  in  the  report  in  regard 
to  difficulty  of  keeping  clean,  liability  and 
danger  of  failure.  In  regard  to  the  life  of 
such  tubes,  Mr.  C.  B.  Conger  had  run  an  en- 
gine with  a  set  of  these  tubes  for  two  years 
before  removing  them,  although  the  rule  on 
the  road  was  for  removal  at  the  end  of  six 
months.  This  he  attributed  to  the  almost  ex- 
clusive use  of  good  water,  the  size  of  his 
tank  and  the  service  in  which  the  engine 
was  engaged,  enabling  him  to  "run"  bad 
water  tanks.  The  final  action  was  that  cir- 
culating tubes  are  economical  where  condi- 
tions permit  their  use. 

Mr.  Ira  C.  Hubbell  (K.  C.  M.  &  O.)  read 
his  paper  on  "Valve  Motion — Its  Relation  to 
Steam  Economy."  Replying  to  a  question, 
Mr.  Hubbell  said  that  Allfree-Hubbell  loco- 
motives could  be  equipped  with  larger  ex- 
haust tips  than  the  corresponding  locomotive 
having  one  of  the  usual  valves.  Asked  how 
proper  draft  could  be  obtained  with  a  lower 
terminal    pressure    and    larger    tip,    he    ex- 


plained that  the  quick  and  full  opening  ol 
the  valve  permitted  the  exhaust  steam  to 
rush  out  instantly,  in  full  volume,  filling  the 
stack  and  giving  the  requisite  draft.  Fur- 
thermore, the  lower  release  pressure  does 
not  tear  the  fire,  permitting  a  lighter  one  to 
be  carried  than  ordinarily,  therefore  less 
pressure  is  needed  to  create  the  requisite 
draft. 

Mr.  W.  M.  Boughton,  of  the  Pere  Mar- 
quette, said  they  have  had  three  Allfree-Hub- 
bell locomotives  in  service  for  nearly  a  year. 
They  are  moguls  and  are  on  fast  merchan- 
dise runs.  They  are  always  ready  to  go  out, 
the  three  not  having  lost  to  exceed  two  weeks 
altogether  since  they  have  been  in  service. 
They  will  run  20  per  cent,  further  on  a  given 
amount  of  coal  and  water  than  any  other 
engine  on  the  division.  Also',  they  are  the 
liveliest  engines  he  has  ever  ridden  on. 

The  paper  on  "The  High-Speed  Brake"  by 
Mr.  L.  M.  Carlton  (C.  &  N.  W.)  was  next 
presented.  Mr.  F.  M.  Nellis  thought  that 
lubrication  of  the  triple  slide  valves  should 
be  looked  after  more  carefully  than  in  the 
standard  triples;  that  a  better  grade  of  oil 
should  be  used  and  applied  oftener,  as  the 
higher  pressure  would  tend  to  squeeze  the 
oil  out  from  under  the  valve.  Also,  moisture 
in  the  train  pipe  causes  these  triples  to  go 
into  undesired  emergency  and  greater  care 
should  be  exercised  to  keep  this  moisture 
out. 

Following  this  was  some  discussion  rela- 
tive to  the  functions  of  the  reducing 
valve,  Mr.  J.  P.  Kelley  (N.  Y.  A.  B.  Co.) 
asserting  that  its  most  important  function 
was  the  production  of  uniform  conditions 
throughout  the  train;  that  it  is  not  a  pre- 
venter of  wheel  sliding,  and  that  high  termi- 
nal cylinder  pressures  do  not  cause  slid-flat 
wheels,  although  there  will  be  sliding  at  the 
instant  of  stopping.  Mr.  Nellis  disagreed 
with  the  assertion  that  it  does  not  prevent 
wheel  sliding,  citing  the  experience  of  the 
Pennsylvania,  which  previous  to  the  use  of 
the  reducing  valve  had  a  very  consid- 
erable number  of  slid-fiat  wheels  each 
month.  Since  then  there  have  been  few. 
In  answer  to  a  question  as  to  how 
much  further  a  train  would  require  to 
come  to  a  stop  with  all  wheels  locked  by 
brakes,  than  under  usual  conditions,  he  said 
he  knew  of  but  one  instance  where  this  oc- 
curred under  test,  being  in  a  trial  on  the 
Pennsylvania.  The  wheels  locked  at  45 
m.p.h.  and  the  train  ran  33  per  cent,  further 
than  it  would  otherwise  have  gone.  On  the 
other  hand,  on  an  experimental  electric  train 
on  a  New  York  elevated  road,  the  stop  was 
shortened  10  to  15  per  cent,  under  similar 
conditions,  due  to  the  absorbing  of  the 
rotative  energy  of  the  revolving  parts. 

The  final  paper  was  "Headlights — Loca- 
tion, Type,  Operation  and  Care,"  by  A.  L. 
Beardsley  (A.,  T.  &  S.  F.).  There  was  con- 
siderable discussion  in  regard  to  the  best 
place  to  set  the  turbo-generator  and  where 
to  run  its  exhaust  pipe.  The  paper  advo- 
cated putting  the  machine  just  in  front  of 
the  cab  and  running  the  exhaust  pipe  up 
over  the  top  of  the  cab.  A  member  from  a 
road  having  tunnels  on  its  line  had  trouble 
from  sand  and  cinders,  which  worked  into 
the  machine,  causing  hot  bearings.  They 
were  therefore  moved  up  in  front  of  the 
stacks.  Introducing  the  exhaust  pipe  into 
the  front-end  gave  trouble  in  all  cases,  and 
some  overcame  the  trouble  by  running  the 
pipe  up  inside  of  the  stack  to  near,  or  above, 
its  top.  There  was  much  favorable  testimony 
in  regard  to  the  value  and  desirability  of 
the  electric  headlight  and  a  number  of  in- 
stances were  cited  where  wrecks  were 
averted  by  its  use. 

Mr.  McManamy  (P.  M.)  said  they  were 
using  a  double-carbon  lamp  in  preference 
to  having  a  copper  negative,  had  speeded  up 


the  dynamo  and  were  getting  much  better 
results  than  formerly. 

There  was  some  talk  on  the  breakage  of 
headlight  glasses.  One  member  said  that  an 
objection  to  strip  glasses  was  that  they  per- 
mitted the  refiector  to  get  dirty  quickly.  The 
Santa  Fe  decreased  breakage  of  solid  glasses 
by  substituting  a  wooden  retaining  rim  fo'- 
plaster  of  paris.  Otherwise  nothing  new  was 
offered. 

Mr.  W.  J.  McCarroU,  of  the  Baldwin  Loco- 
motive Works,  on  Friday  morning  gave  a 
lecture  on  Baldwin  balanced  compound  loco- 
motives, illustrated  by  stereopticon  views. 
Starting  with  the  one  built  for  the  Plant 
System  in  1902,*  a  view  of  which  was  shown, 
the  next  was  the  Santa  Fe  design,  and  lastly 
that  for  the  Burlington.  Details  of  design 
and  particularly  of  the  revolving  and  recip- 
rocating parts  were  dwelt  upon,  showing 
how  the  balancing  is  accomplished.  In  con- 
clusion, the  fine  performance  of  No.  2,700  of 
the  Burlington  on  two  runs  over  its  division 
from  McCook,  Neb.,  to  Akron,  Colo.,  was  re- 
lated. The  division  is  143  miles  long  and 
in  that  distance  there  is  a  total  rise  west- 
bound of  2,044  ft.  On  the  first  run  with  a 
passenger  train  of  10  cars  weighing  644  tons, 
39V->  minutes  were  made  up.  On  the  second 
run  there  were  12  cars  weighing  719  tons 
and  131/2  minutes  were  made  up. 

Following  this  Mr.  S.  M.  Vauclain  ad- 
dressed the  meeting  on  the  same  subject. 
He  said  that  because  American  builders  had 
only  recently  undertaken  to  build  balanced 
compound  designs  was  no  indication  that 
they  had  previously  been  oblivious  to  their 
advantages.  But  they  could  not  ask  Ameri- 
cans to  accept  the  complicated  foreign  de- 
signs and  a  simplified  American  type  had 
to  be  worked  out  that  still  was  equivalent 
or  superior  to  the  foreign  designs.  He  re- 
ferred to  the  chief  difficulty  in  the  way  of 
the  adoption  of  the  balanced  compound  in 
this  country,  which  has  been  the  deep-seated 
aversion  to  the  crank  axle.  This  was  due 
to  breakage  in  early  times.  Yet  plain  axles 
break,  even  nowadays  when  they  are  scien- 
tifically designed.  There  is  little  cause  to 
wonder  that  crank  axles  broke  in  those  days 
of  unscientific  design  and  poor  material.  He 
related  some  of  the  difficulties  they  encount- 
ered in  trying  to  get  crank  axles  when  they 
built  their  first  balanced  compounds,  of  thor- 
oughly investigating  European  practice  and 
finding  that  they  are  still  experimenting 
after  70  years,  and  of  finding  that  their  most 
successful  design  is  a  built-up  one.  The  Bald- 
win Works  can  now  produce  an  entirely  sat- 
isfactory built-up  crank  axle  and  at  a  rate 
which  will  enable  them  to  respond  to  almost 
any  demand  for  locomotives. 

A  topical  discussion  on  the  subject  of 
grease  as  a  lubricant  for  locomotive  driver 
and  rod  bearings  brought  out  information 
on  the  experience  of  the  D.,  L.  &  W.,  whiqh 
is  probably  the  pioneer  in  this  practice.  Mr. 
Tally  said  that  on  his  division  were  21  en- 
gines so  equipped,  and  they  were  experienc- 
ing no  trouble  from  hot  bearings.  On  con- 
solidation engines  with  50-in.  drivers,  21  in. 
x  26  in.  cylinders,  1  lb.  of  grease  for  driv- 
ing boxes  and  rods  was  good  for  447  miles; 
on  passenger  engines,  465  miles;  and  on 
yard  switching  engines  7,500  miles.  He- 
thought  any  road  could  get  rid  of  hot  bear- 
ing troubles  by  the  use  of  grease.  Mr.  Bickel 
said  the  Lake  Shore  has  40  engines  on  his 
division  using  grease.  Mr.  Talty  spoke  of 
a  difficulty  they  formerly  had.  due  to  the 
"doper"  when  applying  grease  to  the  cellar 
of  a  new  bearing  or  one  just  from  the  shop. 
He  would  smear  some  grease  on  the  inside 
of  the  perforated  plate,  for  initial  lubrica- 
tion until  the  grease  in  the  cellar  began  to 
have  effect.  But  this  coating,  \\hen  the  bear- 
ing got  hot,  would  burn  hard  and  form  a 
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:ale.  preventing  the  grease  in  the  bos  from 
?ing  forced  through  the  plate  by  the  spring 
jiieath.  In  response  to  a  question  as  to 
hether  the  wedges  could  be  adjusted  as 
osely  as  with  oil,  he  said  not,  but  that  they 
luld  be  kept  close  enough  not  to  cause  any 
Jury. 

Those  who  had  tried  grease  for  the  trail- 
g  truck  wheels  had  not  found  it  a  success, 
slid  brasses  and  also  brasses  with  babbitt 
rips  are  used  in  the  rods. 
On  motion,  the  committee  on  front-ends 
as  allowed  further  time  to  prepare  its  re- 
)rt,  and  it  will  be  presented  at  the  next 
invention. 

Section  3  of  the  By-Laws,  relating  to  the 
lection  of  the  place  of  meeting,  was  modi- 
id.  The  convention  will  vote  on  the  places 
)minated  and  from  the  five  receiving  the 
ghest  number  of  votes  the  Executive  Com- 
ittee  will  make  a  selection,  preference 
ing  given  to  the  place  receiving  the  high- 
t  number.  Should  objections  or  obstacles 
velop,  the  next  highest  will  be  investigated, 
id  so  on. 

The  new  subjects  for  the  next  convention 
e:  • 

Committee  Reports. 
1.  Grease  as  a  lubricant  for  all  bearings 
locomotives.  2.  What  system  will  enable 
e  road  foreman  of  engines  to  keep  the  best 
cord  of  tire  wear?  3.  What  devices  for. 
id  arrangement  of,  engine  and  tender  will 
jhten  the  work  of  engineman  and  fireman? 
Bell  ringers,  sanders,  water  scoops  and 
her  devices  operated  by  compressed  air; 
eir  care  and  arrangement  to  get  the  best 
suits. 

Individual  Papers. 
1.  Electric  motors,  and  instructing  men  to 
mdle  them.  2.  Injectors.  Modern  Prac- 
ce.  3.  The  latest  makes  of  lubricators, 
leir  operation  and  maintenance.  4.  Mechan- 
al  stokers. 

The  officers  for  the  ensuing  year  are: 
resident,  J.  D.  Benjamin  (C.  &  N.  W.); 
irst  Vice-President,  A.  L.  Beardsley  (A.,  T. 
S.  F.);  Second  Vice-President,  W.  J.  Hur- 
y  (N.  Y.  C.  &  H.  R.) :  Third  Vice-President, 
.  M.  Bickel  (L.  S.  &  M.  S.);  Treasurer,  C. 
.  Conger  (I.  C.  S.) ;  Secretary/,  W.  O. 
hompson  (N.  Y.  C.  &  H.  R. ),  re-elected; 
embers  Executive  Committee,  J.  A.  Talty 
Lo  fill  an  unexpired  term),  W.  H.  Corbett, 
L  P.  Steele  and  W.  G.  Wallace. 
The  cities  from  which  the  Executive  Com- 
ittee  will  select  the  next  place  of  meeting 
:e  Denver,  Chicago,  Detroit,  Chattanooga 
id  Norfolk,  in  the  order  given. 

Exhibits. 

American  Locomotive  Equipment  Com- 
iny,  Chicago. — Sarver  auxiliary  exhaust 
live,  Sarver  automatic  steam  chest  choke, 
^ade-Nicholson  hollow  arch,  Moore  journal 
DX  cellar,  "Northern"  metallic  packing,  and 
urran  chime  whistle. 

C.  B.  Ault,  Chicago. — Scott  valves. 

F.  L.  Brewer,  Blue  Island,  111. — Brewer 
aeumatic  fire-door  opening  apparatus. 

Crandall  Packing  Company,  Palmyra,  N. 
. — Samples  of  throttle  and  air-pump  pack- 
>g- 

Joseph  Dixon  Crucible  Company,  Jersey 
ity,  N.  J. — Pamphlets  describing  graphite 
3  a  lubricant. 

Garlock  Packing  Company,  Palmyra,  N. 
. — Samples  of  throttle,  air  pump  and  steam 
ammer  packing. 

Hancock  Inspirator  Company,  New  York. — 
ectional  model  of  .5,000-gal.  per  hour  injec- 
ir.    Samples  of  check  valves. 

N.  L.  Hayden  Manufacturing  Company, 
olumbus,  Ohio. — Samples  of  Hayden  metal- 
c  packing  for  air  pumps,  piston  rods  and 
live  stems  and  of  the  Hayden  locomotive 
3p  valve. 

Homestead  Valve  Manufacturing  Company, 


Pittsburg,  Pa. — Samples  of  blow-off  cocks  and 
high  pressure  valves. 

H.  W.  Johns-Manville  Company,  New 
York. — Fireproof  construction  materials  for 
electric  railroads,  Vulcabeston  and  asbestos 
packings,  magnesia  locomotive  lagging  and 
"fire  felt"  train  pipe  coverings. 

J.  S.  Leslie,  Paterson,  N.  J. — Leslie  pres- 
sure regulator. 

Michigan     Lubricator    Company,    Detroit.i 


some  distance  out.  The  northbound  C,  H. 
&  D.  trains  will  head  into  the  Union  station 
and  back  out  to  Bates  (the  junction  of  the 
C,  H.  &  D.  and  Terminal),  where  they  will 
go  onto  the  terminal  tracks,  while  the  south- 
bound trains  will  back  in  from  Bates  and 
head  out  over  the  C,  H.  &  D. 

The  location  of  the  new  passenger  and 
freight  terminal  is  shown  on  the  map.  The 
building  proper,   including  freight  and  pas- 
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Mich. — Bull's-eye  triple  sight-feed  locomotive 
lubricator. 

Naber  Spring  Company,  Chicago. — Loco- 
motive engineman's  seat. 

Nathan  Manufacturing  Company,  New 
York. — Nathan  bull's-eye  locomotive  lubrica- 
tor and  "Reflex"  water  gage. 

Storrs  Mica  Company,  Owego,  N.  Y. — Mica 
headlight  chimneys  and  lantern  globes,  and 
color  disc  for  classification  lamps. 

Thurston  Automatic  Lubricator  Company, 
Chicago. — Thurston  automatic  lubricator. 


New    Passenger    and    Freight    Terminal    of 

the   Toledo    Railway   &   Terminal 

Company. 


The  inclusion  of  the  Toledo  Railway  & 
Terminal  Company  in  the  recent  combina- 
tion to  form  the  Cincinnati,  Hamilton  & 
Dayton  System  makes  of  especial  interest 
the  terminal  improvements  which  the  for- 
mer has  had  under  way  for  some  time.  Last 
year  the  construction  of  a  combined  passen- 
ger and  freight  terminal  was  begun  in  To- 
ledo on  a  tract  of  land  bounded  by  Cherry, 
Seneca,  Oneida  and  La  Grange  streets,  two 
intervening  streets.  Walnut  and  Locust,  hav- 
ing been  vacated.  This  gave  a  space  front- 
ing 200  ft.  on  Cherry  street  and  running 
back  1,350  ft.  to  La  Grange.  The  accompany- 
ing map  shows  the  belt  formed  by  the  Ter- 
minal Company's  line,  its  relation  to  all 
roads  entering  Toledo,  and  particularly  to 
the  Cincinnati,  Hamilton  &  Dayton  and  the 
Pere  Marquette.  It  forms  the  physical  con- 
nection between  these  two  properties  and 
secures  to  them  important  and  valuable  ter- 
minal facilities. 

Passenger  trains  of  both  of  these  roads 
will,  however,  continue  to  run  into  the  old 
Union  depot.  All  through  southbound  trains 
from  the  Pere  Marquette  will  he  turned  over 
10  C,  H.  &  D.  train  crews  at  before  arriving 
;it  the  Union  station  and  will  be  handled  as 
C,  H.  &  D.  trains  into  the  station.  North- 
bound through  trains  will  be  handled  out  of 
the  station  by  C,  H.  &  D.  crews  and  turned 
over  to  the  Pere  Marquette  at  the  boulevard. 


senger  sheds,  is  200  ft.  x  425  ft.  The  head- 
house  is  a  three-story  building  with  base- 
ment and  attic,  and  presents  a  fine  appear- 
ance. It  was  completed  outside  last  fall,  but 
only  the  freight  part  was  finished  on  the 
interior.  In  anticipation  of  its  occupation  by 
the  leasing  system,  the  interior  of  the  pas- 
senger part  is  now  being  finished.  Although 
the  freight  and  passenger  portions  divide 
the  Cherry  street  frontage  equally,  the  for- 
mer is  only  about  half  as  deep  as  the  latter, 


The   Toledo   Belt    Railroad. 

these  dimensions  being  52  ft.  and  100  ft.  re- 
spectively. The  headhoitse  is  Bedford  lime- 
stone up  to  the  window  line.  Above  this 
the  body  of  the  building  is  pressed  brick,  the 
trimmings  being  limestone  and  terra  cotta. 
The  passenger  section  has  entrances  from 
Cherry  street,  at  the  front,  and  Seneca  street, 
on  the  east  side.  Both  are  through  vesti- 
bules leading  directly  into  the  main  waiting 
room.  This  latter,  which  is  44  ft.  x  75  ft., 
is  a  handsome  room,  extending  through  two 
stories  and  lighted  largely  from  above.  It 
is  finished  with  a  mosaic  floor  and  high  mar- 
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Die  wainscot,  i  lasier  ijiiasiers,  sijaceu  11  11. 
4  in.  apart  around  the  walls,  with  marble 
bases  and  ornamental  plaster  caps,  are  sur- 
mounted by  an  ornamental  plaster  frieze  and 
<;ornice.  Between  pilasters,  above  the  marble 
wainscot,  are  rectangular  plaster  panels  with 
-wood  cornices  and  trimmings.     Above  these 


oeneca  sireei  vesuouie  ana  tne  miaway.  un 
the  opposite  side  of  the  main  waiting  room 
is  the  dining  room,  its  kitchen  being  in  the 
adjoining  corner  of  the  freight  portion  of 
the  building.  The  dining  room  part  of  the 
building  is  only  one  story  high  and  is  lighted 
from  above  like  the  main  waiting  room. 


10  as  containing  me  Kucnen  lor  tne  passen- 
ger section,  contains  the  necessary  offices 
for  the  transaction  of  freight  business  with 
the  public.  The  second  and  third  floors  of 
the  building  are  given  up  entirely  to  offices, 
with  the  exception  of  a  room  immediately 
above  the  ticket  office  and  Seneca  street  ves- 
tibule. It  will  be  observed  that  a  stairway 
hall  opens  off  of  the  midway.  The  stairway 
it  contains  leads  to  this  second-floor  room, 
which  is  a  trainmen's  room,  and  is  provided 
with  baths  and  other  conveniences  for  their 
comfort. 

Train  sheds  which  are  practically  dupli- 
cates protect  the  freight  and  passenger 
tracks.  The  trusses  for  the  former  span  103 
ft.  while  the  span  of  the  latter  is  8  ft.  less. 
A  brick  wall  separates  the  two  sets  of  tracks, 
and  supports  the  trusses  at  their  inner  ends. 
Their  outer  ends  rest  on  steel  columns.  The 
passenger  tracks  are  separated  from  Seneca 
street  by  a  7-ft.  iron  fence  with  its  panels 
between  these  columns. 

The  freight  shed  is  entirely  enclosed  on 
three  sides  and  partly  on  the  fourth.  The 
plans  show  it  to  contain  five  tracks  and  a 
rf'.ised  concrete  platform,  39  ft.  wide,  on  the 
street  side.  Since  the  completion  of  the 
plans  it  was  decided  that  difficulties  would 
result  from  an  attempt  to  operate  all  five 
tracks  from  a  single  platform  at  one  side. 
Track  4  from  the  present  platform  will 
therefore  be  replaced  by  a-  platform  extend- 
ing the  length  of  the  shed.  The  street  side 
of  the  present  platform  is  enclosed  by  slid- 
ing doors  which  occupy  the  panels  between 
columns.  The  end  of  the  platform  is  pro- 
tected by  Kinnear  steel  rolling  doors. 

As  the  headhouse  and  sheds  occupy  only 
425  of  the  1,350  ft.  between  Cherry  and  La 
Grange  streets,  there  is  room  to  reproduce 
twice  the  present  freight  shed  fronting  on 
Oneida  street,  giving  an  outbound  and  an  in- 
bound house  and  also  a  storage  house,  if 
need  be.  Acknowledgments  are  due  Mr.  T. 
F.  Whittelsey,  General  Manager  of  the  To- 
ledo Railway  &  Terminal  Company,  and  Mr. 
George  S.  Mills,  Architect,  Toledo,  for  data 
courteously  furnished. 


General   Plan  of  Toledo  Terminal  Station. 


.  The  Chamber  of  Commerce  of  Cassel,  bas- 
ing its  statement  on  the  experience  of  the 
important  Henschel  Locomotive  Works  in 
that  place,  reports  that  while  the  year  end- 


Cross-Section   of  Passenger  ana   Freight  Train   Sheds,  Toledo  Terminal. 


are  lunette  panels,  five  of  which  contain  win- 
dows of  amber-tinted  ripple  glass  in  wooden 
bars.  For  the  remainder,  the  panel  within 
the  arch  is  plaster,  while  the  small  triangu- 
lar panels  between  the  arch  and  the  frieze 
are  plaster  for  all  of  the  sections.  All  ves- 
tibules, corridors  and  other  public  parts  of 
the  building  are  finished  with  mosaic  floors 
and  hijh  marble  wainscots  with  plaster 
panels  above. 

The  smaller  rooms  and  offices  are  grouped 
on  three  sides  of  the  main  waiting  room,  the 
men's  smoking  room  and  the  women's  par- 
lor flanking  the  Cherry  street  entrance.  The 
ticket  office  occupies  the  space  between  the 


Between  the  headhouse  and  the  train  plat- 
form is  a  midway  25  ft.  wide.  It  is  roofed 
over  and  is  lighted  from  above  by  skylights. 
An  iron  fence  separates  it  from  the  train 
platform  and  also  from  Seneca  street.  A 
pari  of  the  train  platform  next  to  the  mid- 
way and  extending  82  ft.  along  Seneca  street, 
is  occupied  by  the  baggage  and  express 
rooms.  They  are  32  ft.  wide  and  have  brick 
walls  and  cement  floors.  There  are  five  pas- 
senger tracks,  thre=-  of  which  are  240  ft. 
long  inside  the  train  shed  and  the  remain- 
ing two,  180  ft. 

The  flrst  floor  of  the  freight  section  of  the 
headhouse,  except  the  part  already  referred 


ing  with  June,  1903,  was  very  unfavorable 
to  locomotive  builders,  the  last  half  of  1903 
was  not  much  better.  Competition  reduced 
prices  for  German  railroads  very  nearly  to 
cost,  while  pools  kept  up  the  prices  of  nearly 
all  materials;  and  in  at  least  one  instance, 
boiler  tubes,  advanced  them;  and  foreign 
orders  could  be  secured  only  by  bids  below 
cost.  As  most  of  the  countries  which  might 
be  customers  of  Germany  contemplate  in- 
creasing their  duties  on  locomotives,  unless 
the  government  prevents  this  by  reciprocity 
treaties,  the  German  locomotive  works  must 
cease  to  export,  notwithstanding  the  good 
r?nutatiop  thev  have  secured. 
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scale,  preventing  the  grease  in  the  box  from 
being  forced  through  the  plate  by  the  spring 
beneath.  In  response  to  a  question  as  to 
whether  the  wedges  could  be  adjusted  as 
closely  as  with  oil,  he  said  not,  but  that  they 
could  be  kept  close  enough  not  to  cause  any 
injury. 

Those  who  had  tried  grease  for  the  trail- 
ing truck  wheels  had  not  found  it  a  success. 
Solid  brasses  and  also  brasses  with  babbitt 
strips  are  used  in  the  rods. 

On  motion,  the  committee  on  front-ends 
was  allowed  further  time  to  prepare  its  re- 
port, and  it  will  be  presented  at  the  next 
convention. 

Section  3  of  the  By-Laws,  relating  to  the 
selection  of  the  place  of  meeting,  was  modi- 
Bed.  The  convention  will  vote  on  the  places 
Qominated  and  from  the  five  receiving  the 
bighest  number  of  votes  the  Executive  Com- 
mittee will  make  a  selection,  preference 
being  given  to  the  place  receiving  the  high- 
est number.  Should  objections  or  obstacles 
ievelop.  the  next  highest  will  be  investigated, 
and  so  on. 

The  new  subjects  for  the  next  convention 
are:  • 

Committee  Reports. 

1.  Grease  as  a  lubricant  for  all  bearings 
of  locomotives.  2.  What  system  will  enable 
the  road  foreman  of  engines  to  keep  the  best 
record  of  tire  wear?  3.  What  devices  for. 
and  arrangement  of,  engine  and  tender  will 
lighten  the  work  of  engineman  and  fireman? 
i.  Bell  ringers,  sanders,  water  scoops  and 
other  devices  operated  by  compressed  air; 
their  care  and  arrangement  to  get  the  best 
results. 

Individual  Papers. 

1.  Electric  motors,  and  instructing  men  to 
handle  them.  2.  Injectors.  Modern  Prac- 
tice. 3.  The  latest  makes  of  lubricators, 
their  operation  and  maintenance.  4.  Mechan- 
ical stokers. 

The  ofiicers  for  the  ensuing  year  are: 
President,  J.  D.  Benjamin  (C.  &  N.  W.) ; 
First  Vice-President,  A.  L.  Beardsley  (A.,  T. 
&  S.  F.);  Second  Vice-President,  W.  J.  Hur- 
ley (N.  Y.  C.  &  H.  R.)  ;  Third  Vice-President, 

A.  M.  Bickel   (L.  S.  &  M.  S.);  Treasurer,  C. 

B.  Conger  (I.  C.  S.) ;  Secretary/,  W.  O. 
Thompson  (N.  Y.  C.  &  H.  R.),  re-elected; 
Members  Executive  Committee,  J.  A.  Talty 
(to  fill  an  unexpired  term),  W.  H.  Corbett, 
W.  P.  Steele  and  W.  G.  Wallace. 

The  cities  from  which  the  Executive  Com- 
mittee will  select  the  next  place  of  meeting 
are  Denver,  Chicago,  Detroit,  Chattanooga 
and  Norfolk,  in  the  order  given. 

Exhibits. 

American  Locomotive  Equipment  Com- 
pany, Chicago. — Sarver  auxiliary  exhaust 
valve,  Sarver  automatic  steam  chest  choke, 
Wade-Nicholson  hollow  arch,  Moore  journal 
box  cellar,  "Northern"  metallic  packing,  and 
Curran  chime  whistle. 

C.  B.  Ault,  Chicago. — Scott  valves. 

F.  L.  Brewer,  Blue  Island,  111. — Brewer 
pneumatic  fire-door  opening  apparatus. 

Crandall  Packing  Company,  Palmyra,  N. 
Y. — Samples  of  throttle  and  air-pump  pack- 
ing. 

Joseph  Dixon  Crucible  Company,  Jersey 
City,  N.  J. — Pamphlets  describing  graphite 
as  a  lubricant. 

Garlock  Packing  Company,  Palmyra,  N. 
Y. — Samples  of  throttle,  air  pump  and  steam 
hammer  packing. 

Hancock  Inspirator  Company,  New  York. — 
Sectional  model  of  5,000-gal.  per  hour  injec- 
tor.   Samples  of  check  valves. 

N.  L.  Hayden  Manufacturing  Company, 
Columbus,  Ohio. — Samples  of  Hayden  metal- 
lic packing  for  air  pumps,  piston  rods  and 
valve  stems  and  of  the  Hayden  locomotive 
pop  valve. 

Homestead  Valve  Manufacturing  Company, 


Pittsburg,  Pa. — Samples  of  blow-off  cocks  and 
high  pressure  valves. 

H.  W.  Johns-Manville  Company,  New 
York. — Fireproof  construction  materials  for 
electric  railroads,  Vulcabeston  and  asbestos 
packings,  magnesia  locomotive  lagging  and 
"fire  felt"  train  pipe  coverings. 

J.  S.  Leslie,  Paterson,  N.  J. — Leslie  pres- 
sure regulator. 

Michigan     Lubricator    Company,    Detroit,i 


some  distance  out.  The  northbound  C,  H. 
&  D.  trains  will  head  into  the  Union  station 
and  back  out  to  Bates  (the  junction  of  the 
C,  H.  &  D.  and  Terminal),  where  they  will 
go  onto  the  terminal  tracks,  while  the  south- 
bound trains  will  back  in  from  Bates  and 
head  out  over  the  C,  H.  &  D. 

The  location  of  the  new  passenger  and 
freight  terminal  is  shown  on  the  map.  The 
building  proper,  including  freight  and  pas- 


Toledo   Railway  &  Terminal  Co.'s   New  Station   at  Toledo,  Ohio. 


Mich. — Bull's-eye  triple  sight-feed  locomotive 
lubricator. 

Naber  Spring  Company,  Chicago. — Loco- 
motive engineman's  seat. 

Nathan  Manufacturing  Company,  New 
York. — Nathan  bull's-eye  locomotive  lubrica- 
tor and  "Reflex"  water  gage. 

Storrs  Mica  Company,  Owego,  N.  Y. — Mica 
headlight  chimneys  and  lantern  globes,  and 
color  disc  for  classification  lamps. 

Thurston  Automatic  Lubricator  Company, 
Chicago. — Thurston  automatic  lubricator. 


senger  sheds,  is  200  ft.  x  425  ft.  The  head- 
house  is  a  three-story  building  with  base- 
ment and  attic,  and  presents  a  fine  appear- 
ance. It  was  completed  outside  last  fall,  but 
only  the  freight  part  was  finished  on  the 
interior.  In  anticipation  of  its  occupation  by 
the  leasing  system,  the  interior  of  the  pas- 
senger part  is  now  being  finished.  Although 
the  freight  and  passenger  portions  divide 
the  Cherry  street  frontage  equally,  the  for- 
mer is  only  about  half  as  deep  as  the  latter. 


New    Passenger    and    Freight    Terminal    of 

the   Toledo    Railway   &   Terminal 

Company. 


The  inclusion  of  the  Toledo  Railway  & 
Terminal  Company  in  the  recent  combina- 
tion to  form  the  Cincinnati,  Hamilton  & 
Dayton  System  makes  of  especial  interest 
the  terminal  improvements  which  the  for- 
mer has  had  under  way  for  some  time.  Last 
year  the  construction  of  a  combined  passen- 
ger and  freight  terminal  was  begun  in  To- 
ledo on  a  tract  of  land  bounded  by  Cherry, 
Seneca,  Oneida  and  La  Grange  streets,  two 
intervening  streets.  Walnut  and  Locust,  hav- 
ing been  vacated.  This  gave  a  space  front- 
ing 200  ft.  on  Cherry  street  and  running 
back  1,350  ft.  to  La  Grange.  The  accompany- 
ing map  shows  the  belt  formed  by  the  Ter- 
minal Company's  line,  its  relation  to  all 
roads  entering  Toledo,  and  particularly  to 
the  Cincinnati.  Hamilton  &  Dayton  and  the 
Pere  Marquette.  It  forms  the  physical  con- 
nection between  these  two  properties  and 
secures  to  them  important  and  valuable  ter- 
minal facilities. 

Passenger  trains  of  both  of  these  roads 
will,  however,  continue  to  run  into  the  old 
Union  depot.  All  through  southbound  trains 
from  the  Pere  Marquette  will  be  turned  over 
to  C,  H.  &  D.  train  crews  at  before  arriving 
at  the  Union  station  and  will  be  handled  as 
C,  H.  &  D.  trains  into  the  station.  North- 
bound through  trains  will  be  handled  out  of 
the  station  by  C,  H.  &  D.  crews  and  turned 
over  to  the  Pere  Marquette  at  the  boulevard. 


The   Toledo   Belt    Railroad. 

these  dimensions  being  52  ft.  and  100  ft.  re- 
spectively. The  headhoirse  is  Bedford  lime- 
stone up  to  the  window^  line.  Above  this 
the  body  of  the  building  is  pressed  brick,  the 
trimmings  being  limestone  and  terra  cotta. 
The  passenger  section  has  entrances  from 
Cherry  street,  at  the  front,  and  Seneca  street, 
on  the  east  side.  Both  are  through  vesti- 
bules leading  directly  into  the  main  waiting 
room.  This  latter,  which  is  44  ft.  x  75  ft., 
is  a  handsome  room,  extending  through  two 
stories  and  lighted  largely  from  above.  It 
is  finished  with  a  mosaic  floor  and  high  mar- 
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ble  wainscot.  Plaster  pilasters,  spaced  14  ft. 
4  in.  apart  around  the  walls,  with  marble 
bases  and  ornamental  plaster  caps,  are  sur- 
mounted by  an  ornamental  plaster  frieze  and 
-cornice.  Between  pilasters,  above  the  marble 
wainscot,  are  reitangular  plaster  panels  with 
■wood  cornices  and  trimmings.     Above  these 


Seneca  street  vestibule  and  the  midway.  On 
the  opposite  side  of  the  main  waiting  room 
is  the  dining  room,  its  kitchen  being  in  the 
adjoining  corner  of  the  freight  portion  of 
the  building.  The  dining  room  part  of  the 
building  is  only  one  story  high  and  is  lighted 
from  above  like  the  main  waiting  room. 


to  as  containing  the  kitchen  for  the  passen- 
ger section,  contains  the  necessary  offices 
tor  the  transaction  of  freight  business  with 
the  public.  The  second  and  third  floors  of 
the  building  are  given  up  entirely  to  offices, 
with  the  exception  of  a  room  immediately 
above  the  ticket  office  and  Seneca  street  ves- 
tibule. It  will  be  observed  that  a  stairway 
hall  opens  off  of  the  midway.  The  stairway 
it  contains  leads  to  this  second-floor  room, 
which  is  a  trainmen's  room,  and  is  provided 
with  baths  and  other  conveniences  for  their 
comfort. 

Train  sheds  which  are  practically  dupli- 
cates protect  the  freight  and  passenger 
tracks.  The  trusses  for  the  former  span  103 
ft.  while  the  span  of  the  latter  is  8  ft.  less. 
A  brick  wall  separates  the  two  sets  of  tracks, 
and  supports  the  trusses  at  their  inner  ends. 
Their  outer  ends  rest  on  steel  columns.  The 
passenger  tracks  are  separated  from  Seneca 
street  by  a  7-ft.  iron  fence  with  its  panels 
between  these  columns. 

The  freight  shed  is  entirely  enclosed  on 
three  sides  and  partly  on  the  fourth.  The 
plans  show  it  to  contain  five  tracks  and  a 
raised  concrete  platform,  39  ft.  wide,  on  the 
street  side.  Since  the  completion  of  the 
plans  it  was  decided  that  difficulties  would 
result  from  an  attempt  to  operate  all  five 
tracks  from  a  single  platform  at  one  side. 
Track  4  from  the  present  platform  will 
therefore  be  replaced  by  a'  platform  extend- 
ing the  length  of  the  shed.  The  street  side 
of  the  present  platform  is  enclosed  by  slid- 
ing doors  which  occupy  the  panels  between 
columns.  The  end  of  the  platform  is  pro- 
tected  by  Kinnear  steel  rolling  doors. 

As  the  headhouse  and  sheds  occupy  only 
425  of  the  1,350  ft.  between  Cherry  and  La 
Grange  streets,  there  is  room  to  reproduce 
twice  the  present  freight  shed  fronting  on 
Oneida  street,  giving  an  outbound  and  an  in- 
bound house  and  also  a  storage  house,  if 
need  be.  Acknowledgments  are  due  Mr.  T. 
F.  Whittelsey,  General  Manager  of  the  To- 
ledo Railway  &  Terminal  Company,  and  Mr. 
George  S.  Mills,  Architect,  Toledo,  for  data 
courteously  furnished. 


General   Plan  of  Toledo  Terminal  Station. 


.  The  Chamber  of  Commerce  of  Cassel,  bas- 
ing its  statement  on  the  experience  of  the 
important  Henschel  Locomotive  Works  in 
that  place,  reports  that  while  the  year  end- 


Cross-Section    of   Passenger  ana    Freight  Train   Sheds,   Toledo  Terminal. 


are  lunette  panels,  five  of  which  contain  win- 
dows of  amber-tinted  ripple  glass  in  wooden 
bars.  For  the  remainder,  the  panel  within 
the  arch  is  plaster,  while  the  small  triangu- 
lar panels  between  the  arch  and  the  frieze 
are  plaster  for  all  of  the  sections.  All  ves- 
tibules, corridors  and  other  public  parts  of 
the  building  are  finished  with  mosaic  floors 
and  hi?;!!  marble  wainscots  with  plaster 
panels  above. 

The  smaller  rooms  and  offices  are  grouped 
on  three  sides  of  the  main  waiting  room,  the 
men's  smoking  room  and  the  women's  par- 
lor flanking  the  Cherry  street  entrance.  The 
ticket  office  occupies  the  space  between  the 


Between  the  headhouse  and  the  train  plat- 
form is  a  midway  25  ft.  wide.  It  is  roofed 
over  and  is  lighted  from  above  by  skylights. 
An  iron  fence  separates  it  from  the  train 
platform  and  also  from  Seneca  street.  A 
part  of  the  train  platform  next  to  the  mid- 
way and  extending  82  ft.  along  Seneca  street, 
is  occupied  by  the  baggage  and  express 
rooms.  They  are  32  ft.  wide  and  have  brick 
walls  and  cement  floois.  There  are  five  pas- 
senger tracks,  thre?  of  which  are  240  ft. 
long  inside  the  train  shed  and  the  remain- 
ing two,  180  ft. 

The  first  floor  of  the  freight  section  of  the 
headhouse,  except  the  part  already  referred 


ing  with  June.  1903,  was  very  unfavorable 
to  locomotive  builders,  the  last  half  of  1903 
was  not  much  better.  Competition  reduced 
prices  for  German  railroads  very  nearly  to 
cost,  while  pools  kept  up  the  prices  of  nearly 
all  materials;  and  in  at  least  one  instance, 
boiler  tubes,  advanced  them;  and  foreign 
orders  could  be  secured  only  by  bids  below 
cost.  As  most  of  the  countries  which  might 
be  customers  of  Germany  contemplate  In- 
creasing their  duties  on  locomotives,  unless 
the  government  prevents  this  by  reciprocity 
treaties,  the  German  locomotive  works  must 
cease  to  export,  notwithstanding  the  good 
r?i>utatiop  they  have  secured. 
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Test   for    Brittleness    in    Structural    Steel. 


BY    J.    r.    SNOW. 

It  is  felt  by  many  users  of  structural  steel 
that  mill  inspectors  should  give  more  atten- 
tion than  is  now  usual  to  the  detection  of 
brittleness  in  our  bridge  material.  Brittle- 
ness may  be  due  to  improper  heat  treatment 
or  to  segregated  carbon  or  phosphorus.  These 
defects  may  occur  in  material  rolled  from 
part  of  the  slabs  derived  from  a  given  in- 
got, while  material  rolled  from  the  same  melt 
or  even  from  other  slabs  of  the  same  ingot 
may  be  exceptionally  good.  If  the  ordinary 
tensile  and  bending  tests  of  the  heat  from 
which  the  material  in  question  is  derived 
should  be  taken  from  those  parts  where  ob- 
jectionable segregation  had  not  occurred  and 
which  had  received  proper  heat  treatment, 
the  results  would  not  expose  the  brittle  fea- 
tures of  the  part  suppoted  to  be  bad. 

The  desideratum  is  a  practical  method  of 
testing,  which  will  furnish  the  inspector  a 
means  of  detecting  brittleness  in  any  piece 
that  comes  from  the  rolls  that  he  suspects 
may  be  objectionable.  The  object  of  this 
paper  is  to  suggest  a  scheme  which  seems  to 
me  to  answer  this  requirement.  Prime  es- 
sentials of  a  test  of  this  sort  are  simplicity 
and  quickness  of  accomplishment.  Mill  men 
say,  with  reason,  that  they  cannot  hold  stock 
until  machine  finished  samples  can  be  pre- 
pared and  elaborate  tests  made.  I  am  in- 
formed that  much  of  the  material  now  being 
used  is  many  miles  from  the  mill,  on  its  way 
to  the  fabrication  shop  before  the  testing 
machine  work  is  done  on  the  specimens  that 
are  supposed  to  determine  whether  the  mate- 
rial is  to  be  accepted  or  rejected. 

Determining  the  temperature  of  the  metal 
after  or  before  the  last  pass  through  the 
rolls  is  neither  efficient,  precise,  nor  conclu- 
sive. Delaying  the  piece  before  the  last  pass 
until  the  right  temperature  is  reached  re- 
fines only  the  outer  skin  of  the  material. 
It  is  not  the  function  of  buyers  to  tell  the 
manufacturer  how  he  shall  produce  his  steel 
or  at  what  temperature  he  shall  roll  it,  but 
rather  to  ascertain  if  the  product  which  he 
offers  is  suitable  for  their  uses.  This  can 
be  best  accomplished  by  testing  the  finished 
product  in  a  direct  way. 

The  scheme  herein  proposed  is  in  sub- 
stance a  nicked  bending  test  on  crop  ends  of 
plates  and  shapes  as  they  are  trimmed  at 
the  rolling  mill  for  shipment.  A  nicked  bend 
is  proposed  because  the  object  is  not  so  much 
to  see  if  the  specimen  will  bend  without  frac- 
ture, as  to  open  up  the  grain  of  the  steel  to 
see  whether  it  is  fine  and  silky  or  coarse 
and  crystalline. 

It  is  proposed  to  take  a  generously  wide 
piece  of  crop  end  so  that  the  effect  of  the 
shear  at  the  edges  will  not  affect  the  result. 
It  is  deemed  unfair  to  the  manufacturer  to 
depend  upon  narrow  sheared  specimens  for 
this  scheme  of  bending,  because  the  injurious 
effect  of  the  shear  should  not  be  assessed 
against  the  quality  of  the  steel.  Punched 
specimens  are  ruled  out  for  the  same  reason. 
If  narrow  specimens  with  milled  edges  or 
punched  specimens  with  reamed  holes  are 
used,  the  vital  element  of  quickness  of  ac- 
complishment is  lost;  for,  while  the  speci- 
mens are  av/aiting  their  turn  at  the  finish- 
ing machine  the  plate  or  shape  from  which 
they  are  cut  is  loaded  for  shipment  or  cot- 
ered  up  in  a  pile  of  other  stock.  The  scheme 
proposed  will  tell  its  story,  if  desired,  before 
the  rolling  heat  has  left  the  piece.  It  can 
be  executed  and  a  decision  reached,  almost 
as  quickly  as  the  surface  inspection  of  a 
plate  can  be  made. 

In  detail  the  scheme  is:^  to  shear  from 
the  crop  end  a  piece,  say  12  in.  wide,  and 
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nick  it  about  three  inches  from  one  edge, 
preferably  across  the  direction  of  the  roll- 
ing, with  a  tool  made  for  that  particular 
thickness;  clamp  it  in  a  hydraulic  vise,  and 
bend  the  free  end  over  by  power.  Both  the 
vise  and  bending  roller  are  to  be  actuated 
by  hydraulic  power  which  is  always  avail- 
able in  a  rolling  mill.  The  nick  is  proposed 
to  be  made  with  a  tool  like  a  blacksmith's 
flatter,  having  a  raised  bead  on  its  face. 

Nicked  bending  tests  by  impact  have  been 
recommended  in  ihe  past  by  many  investi- 
gators. In  1892^  Le  Chatelier  advocated  such 
tests  before  the  French  Committee  on  Meth- 
ods of  Testing,  and  since  that  time  work  on 
these  lines  ha?  been  done  by  Barba,  Consi- 
dere,  Le  Blant,  Aucher,  Fremont,  Osmond 
and  Charpy  in  Europe  and  by  S.  Bent  Rus- 
sell and  others  in  this  country.  All  of  these 
experimenters  sought  to  determine  the  resili- 
ence of  the  material  by  impact  tests,  think- 
ing to  replace  the  ordinary  tensile  tests  b> 
these  determinations.  But  as  shown  in 
Johnson's  "Materials  of  Construction,"  im- 
pact testing  is  surrounded  by  so  many  un- 
certainties that  it  has  never  been  found  com- 
mercially practicable  for  structural  mate- 
rials. Evidently  the  constant  effort  has  been 
to  make  the  test  prove  too  much.  In  the 
scheme  herein  advocated  the'  object  is  not 
a  complete  piiysical  test  of  the  material  but 
simply  an  examination  of  the  grain,  as  shown 
in  tlie  fracture,  to  ascertain  if  the  material 
is  brittle  from  any  cause. 

To  insure  a  fracture  in  ductile  material, 
the  deformation  must  be  localized  by  a  nick. 
The  form  of  the  nick,  its  depth  and  shape 
must  be  determined  by  experiment,  but  for 
a  beginning  it  is  suggested  that  a  depth  of 
one-eighth  the  specimen  be  tried,  the  bead 
with  which  the  nick  is  made  to  have  the 
form  of  the  Whitworth  screw  thread.  In- 
vestigation may  show  that  a  single  size  of 
nick  may  be  used  for  different  thicknesses, 
but  it  is  probable  that  each  thickness  should 
have  its  particular  size.  The  nicking  die 
may  be  struck  by  hand  hammers,  or  a  light 
quick  acting  steam  hammer  may  be  provided 
for  the  purpose. 

As  to  the  method  of  producing  the  defor- 
mation it  is  possible  that  the  distinctive  dif- 
ference between  material  that  is  good  enough 
to  be  accepted  and  that  which  ought  to  be 
rejected  cannot  be  brought  out  by  making 
the  bend  with  a  press.  It  may  be  necessary 
to  use  impact,  as  was  done  by  Fremont  in 
a  series  of  experiments  described  by  him  at 
the  Budapest  meeting  of  the  European  Rail- 
way Congress.  These  experiments  show  that 
a  ductile  steel  may  be  broken  short  off  by 
a  blow  of  sufficient  velocity.  We  know  that 
ordinary  structural  steel  when  nicked  and 
bent  will  invariably  break  unless  it  is  ex- 
ceptionally ductile  and  in  very  narrow  speci- 
mens; hence  it  seems  that  a  press  bend  on 
a  wide  specimen  will  certainly  produce  a 
break  and  show  up  the  grain.  A  press  bend 
if  effective  is  preferable  to  a  blow,  on  ac- 
count of  its  more  certain  action  and  because 
it  does  not  need  adjustment  for  different 
thicknesses  as  would  be  needed  if  the  bend- 
ing was  done  by  a  blow. 

It  is  believed  that  a  test  of  this  kind  will 
expose  coarse  grain  in  steel,  due  to  improper 
heat  treatment,  segregation,  bad  chemistry 
or  any  other  defect  that  tends  to  brittleness. 
The  engineer  may,  under  present  specifica- 
tions, demand  certain  chemical  and  physica\ 
qualities  when  buying  steel.  He  may  not 
be  justified  in  prescribing  the  exact  ratios 
of  the  many  "ites"  or  the  precise  "eutectic 
values"  of  the  various  compounds  that  enter 
into  the  material  which  the  manufacturer 
gives  him  for  steel,  but  he  may  reasonably 
demand  simple  tests  like  that  advocated  here 
to  satisfy  himself  that  the  material  is  free 
from  brittleness. 

In  the  past,   when   puddled   iron  was  the 


usual  structural  material,  engineers  de- 
pended largely  upon  bending  tests  to  ascer- 
tain the  quality  of  the  output  of  the  mills. 
Mr.  C.  C.  Schneider  has  told  me  that  he  cared 
little  for  the  tensile  strength,  elongation  and 
other  physical  features  of  wrought  iron  as 
determined  by  the  testing  machine,  but  that 
he  set  great  value  on  cold  bending  tests  of 
scrap  ends.  Sir  Benjamin  Baker,  when  en- 
gaged upon  the  Forth  bridge  stated  that  he 
placed  more  reliance  upon  bending  tests  of 
mild  steel  than  upon  testing  machine  de- 
termination. AVith  the  steel  of  the  present 
day  we  must  test  for  ultimate  strength  to- 
secure  a  grade  that  can  safely  undergo  the 
ordinary  shop  manipulations  and  examine 
the  chemistry  to  secure  uniform  composition, 
but  have  we  not  too  much  lost  sight  of  the 
valuable  old  time  feature  of  bending?  The 
ordinary  plain  bending  will  not  always  show 
us  the  grain  of  the  steel.  In  fact  the  width 
of  the  specimen  and  the  radius  of  the  bend 
are  so  selected  in  our  usual  specification  that 
ordinarily  good  material  will  bend  without 
fracture.  Its  ability  to  do  this  is  the  gage 
for  acceptance.  To  this  end  the  sheared 
edges  are  planed,  which  defeats  the  very  pur- 
pose of  the  test  desired  on  account  of  the 
time  involved  in  the  operation.  Moreover,. 
we  bend  but  one  specimen  for  each  melt,- 
whicb  assuredly  does  not  attempt  to  control 
the  rolling  heat. 

It  is  true  that  the  proposed  test  may  in- 
volve closer  attendance  of  the  inspector  at 
the  mill  than  our  usual  commercial  testing 
requires,  and  it  may  be  impossible  to  define 
the  lines  by  which  an  inspector  shall  be  gov- 
erned in  rejecting  material,  as  sharply  as 
can  be  done  under  our  present  system,  but 
the  inspectors'  attendance  can  be  arranged 
for  and  the  results  reached  by  Fremont  give 
us  a  clew  to  what  may  prove  to  be  a  proper 
criterion   for  acceptance  or  rejection. 

Fremont's  paper  shows  that  when  a  speci- 
men of  non-ductile  material  is  bent,  a  hard- 
ened ellipse  tends  to  form  on  the  compres- 
sion side  which  acts  as  a  heel  around  whicb 
the  fibers  on  the  tension  side  have  to  stretch. 
If  the  specimen  is  nicked,  this  stretch  is 
localized  and  confined  to  the  fibers  at  the 
bottom  of  the  nick,  and  breaking  is  sure  to 
occur  as  is  explained  in  detail  by  Fremont. 
If  the  material  is  somewhat  ductile  and  the 
specimen  narrow,  the  compressed  metal  flows 
outward.  This  flowing  out  assists  compres- 
sion and  tends  to  decrease  the  stretch  re- 
quired on  the  tension  side  by  removing  the 
heel  farther  from  the  tension  face,  and  hence 
helps  toward  a  gradual  break  instead  of  a 
short  one.  This  consideration  explains  the 
well-known  fact  that  wide  specimens  will  not 
bend  so  successfully  as  narrow  ones. 

If  in  the 'Proposed  nicked  bend  the  speci- 
men should  break  around  Fremont's  "ellipse 
of  enlargement,"  instead  of  square  across; 
or  if  it  did  not  break  clear  through,  we  could 
safely  conclude  that  the  material  was  not 
brittle.  If  the  break  was  square  across  and 
the  fracture  silky  or  but  partly  granular,  we 
could  presume  that  the  heat  treatment  was 
good  and  segregation  not  excessive;  but  if 
the  fracture  showed  crystalline  facets  or  ap- 
peared dull  and  cokey  it  would  be  ground 
for  rejection.  After  sufficient  careful  experi- 
menting I  am  sure  that  workable  limits 
can  be  fixed  upon  for  the  guidance  of  in- 
spectors. It  is  possible  that  thick  and  thin 
material  cannot  be  brought  to  follow  the 
same  law,  but  rules  can  be  established  for 
varying  thicknesses.  Material  that  is  known 
to  be  good  and  that  which  is  known  to  be 
bad,  both  from  overheating  and  segregation, 
can  be  experimented  upon  and  safe  extremes 
established. 

Metallurgical  literature  is  filled  at  present 
with  complaints  of  poor  structure  in  rails 
and  to  some  extent  in  other  steels.  The 
complaint  is  not  quite  sc  common  in  regard 
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Fig.  1 — The   Detrick  &   Harvey  Double  Car   Box    Boring    Machine. 


to  structural  steel,  for  tbe  reason,  probably, 
that  it  is  usually  in  thin  sections  which 
cool  to  a  lower  temperature  than  thick  ones, 
while  passing  the  rolls.  It  is  the  case,  how- 
ever, that  rolled  beams  have  sometimes 
proved  so  brittle  and  untrustworthy  that 
some  engineers  dislike  to  use  them  in  rail- 
road bridges.  It  is  likely  that  the  principal 
reason  for  this  condition  is  too  high  heat 
during  the  rolling,  due  to  their  heavy  sec- 
tion. If  the  crop  ends  of  such  beams  are 
sheared  up  so  that  a  section  of  the  web  oi- 
flange  can  be  nicked  and  bent  in  the  pro- 
posed machine  the  coarse  structure,  if  it  ex- 
ists, will  surely  be  exposed  and  the  beam 
saved  from  discrediting  its  species  when  put 
into  service. 

A  similar  test  on  crop  ends  of  rails  could 
be  made  with  the  rails  while  passing  the 
straightening  press  and  many  of  those  hav- 
ing coarse  structure  at  center  of  head,  open 
grain,  lamination,  pipes,  sulphur  flaws  or 
other  defects  that  one  drop  test  in  five  heats 
does  not  detect,  would  be  saved  from  going 
into  the  track  and  causing  trouble  for  both 
user  and  manufacturer. 

It  is  intended  to  supplement  the  usual 
tests  for  physical  qualities  and  is  suggested 
as  a  means  of  satisfying  buyers  of  steel  that 
their  material  is  sound  and  free  from  brit- 
tleness.  It  is  cheap  in  installation  and  oper- 
ation and  requires  the  inspector's  contin- 
uous attendance  at  the  shearing  end  of  the 
rolling  mill  where  he  belongs.  If  properly 
executed  it  should  tend  to  allay  the  agita- 
tion that  is  now  going  on  among  users  of 
rails  and  structural  steel  in  regard  to  heat 
treatment,  open  grain  and  other  rolling  mill 


defects.  If  the  scheme  is  objectionable  to 
manufacturers  it  is  respectfully  offered  for 
their  free  criticism. 
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The  double  car  box  boring  machine  shown 
in  Fig.  1  is  made  by  the  Detrick  &  Harvey 
Machine  Company,  Baltimore,  Md.  The  ma- 
chine consists  of  a  bed  having  two  pairs 
of  ways  on  its  top  surface;  on  each  pair 
of  ways  is  mounted  a  headstock  carrying 
a  revolving  spindle,  to  which  is  attached 
the  boring  bar;  the  other  end  of  the  boring 
bar  is  carried  in  bushed  bearings  at  the 
other  end  of  the  ways.  On  the  ways  be- 
tween  the   headstock    and   the   bearings   are 


mounted  traveling  carriages,  and  on  the  top 
of  each  carriage .  is  mounted  transversely 
two  jaw  carriers  operated  by  a  right  and 
left  hand  screw.  The  machine  is  driven  by 
a  three-step  cone  for  a  4'j  in.  belt:  the 
largest  step  is  21%  in.  in  diameter.  The 
cone  is  geared  to  the  spindle  through  a 
spur  gear;  each  spindle  can  be  stopped  in- 
dependently while  machine  is  running,  thus 
the  setting  of  boxes  for  one  bar  does  not 
interfere  with  the  other  pair  of  boxes. 

The  carriages  are  strongly  ribbed  castings 
gibbed  down  to  the  bed  and  operated  by 
hand  through  a  rack  and  pinion,  and  by 
hand  or  power  through  a  lead  screw  with 
an  operating  nut.  Transversely  across  the 
top  of  the  carriage  is  a  square  locked  tongue 
o*n  which  is  mounted  two  sliding  blocks 
tapped  one  each  right  and  left  hand,  and 
operated  by  a  right  and  left  screw,  to  which 
is  attached  a  handwheel.  These  sliding 
blocks  are  flat  on  top  and  to  them  are  at- 
tached by  bolts  the  gripping  jaws  for  hold- 
ing the  boxes.  The  jaws  are  changed  for 
each  size  box  and  with  each  pair  of  jaws 
are  a  top  and  a  bottom  spacing  block;  the 
bottom  block  stays  in  position  and  the  boxes 
are  set  in  the  jaws  resting  on  the  bottom 
spacing  block;  the  top  spacing  block  is  put 
in  place  and  the  jaws  are  screwed  up  tight 
by  means  of  the  handwheel  and  the  boxes 
are  then  bored  and  filleted. 

The  power  feed  is  applied  through  lead 
screws  to  the  carriages;  the  feeds  furnished 
are  three  in  number.  The  feed  spur  on  the 
end  of  lead  screws  is  provided  with  a  clutch 
so  that  the  feed  can  be  thrown  out  at  will 
and  the  feeding  be  done  by  hand.  The  open- 
ing nuts  can  also  be  thrown  out  and  the 
carriage  rapidly  traversed  by  hand.  The 
boring  bar  is  2'/,,,  in.  in  diameter  for  stan- 
dard machine,  but  other  size  bars  may  be 
used.  Each  bar  is  provided  with  three  slots 
for  cutters,  i.e..  a  filleting  cutter  at  each 
end  and  a  boring  cutter  in  between.  A 
short    master    bar    is    furnished    with    each 


Fig.   2 — The   Newton   Locomotive  Cylinder   Boring    Machine. 


Fig.    3 — The    Niles-&>. 


Cylinder    Boring    Machine. 


machine  for  turning  up  and  grinding  cut- 
ters.    The  cutters  are  made  from  flat  steel. 

The  speed  of  the  countershaft  is  150  r.p.m. 
Tight  and  loose  pulleys  are  20  in.  in  diam- 
eter for  a  5  in.  belt.  The  weight  of  ma- 
chine is  about  6,500  lbs.  The  machine  is 
furnished  with  countershaft,  wrenches, 
three  change  gears,  a  short  master  bar,  two 
boring  bars  with  three  cutters  each,  and 
two  bushings  and  two  pairs  of  gripping 
jaws.  The  floor  space  required  for  the  ma^ 
chine  is  9  ft.  6  in.  x  7  ft. 

The  locomotive  cylinder  boring  machine 
shown  in  Fig.  2  is  made  by  the  Newton 
Machine  Tool  Company,  Philadelphia,  Pa. 
The  spindle  of  this  machine  is  8  in.  in  diam- 
eter, and  is  driven  by  ,a  four-step  cone, 
either  through  spur  gearing  as  shown,  or 
through  a  worm  and  worm  wheel...^  The  ma- 
chine has  a  capacity  for  boring  ami  facing 
both  ends  of  cylinders  up  to  40  in.  in  diara- 
tere  and  50  in.  long.  The  distance  from  the 
center  of  the  boring  bar  to  the  bed  is  3l5 
in.     The  spindle  is  fed  forward   by  a  rack 
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and  is  arranged  so  as  td  be  gripped  in  any 
position.  Tbe  carriage,  which  is  an  auxil- 
iary feature  of  these  machines,  is  36  in. 
wide  X  5  ft.  long. 

The  cylinder  boring  machine  shown  in 
Fig.  3  is  made  by  the  Niles-Bement-Pond 
Company,  New  York.  This  machine  will 
bore  cylinders  up  to  37  in.  in  diameter  and 
60  in.  long.  The  boring  bar  is  10  in.  in 
diameter,  and  is  provided  with  different 
sizes  of  interchangeable  cutter  heads  which 
are  adjustable  along  the  bar  by  both  hand 
and  variable  power  feeds.  The  bar  can  be 
traversed  out  of  the  work  by  moving  the 
tail  stock  by  a  ratchet.  The  speed  change 
clutch-levers  are  placed  convenient  to  the 
operator,  and  with  the  range  of  speeds  in 
the  motor  enables  a  quick  and  close  adjust- 
ment to  the  desired  speed. 

(,To  6C  continued.) 


Test  of  a  5-in.   Relief  Valve  on   a  Gasoline 
Tank. 


The  American  Railway  Association  having 
decided  at  its  last  meeting  that  after  Sept. 
1,  1904,  all  tank  cars  of  6,000  gal.  capacity 
or  less,  carrying  volatile  inflammable  mate- 
rials, must  be  equipped  with  one  5-in.  safety 
valve  of  approved  design,  and  those  of  over 
that  capacity  be  equipped  with  two  5-in. 
safety  valves.  The  committee  of  the  M.  C.  B. 
Association   made   a   further   experiment  in 


in.  The  end  heads  were  dished  to  714  in-, 
with  a  1%  in.  radius  in  corner.  The  metal 
used  was  tank  steel,  except  dome  head,  dome 
sheet,  and  end  heads,  which  were  soft  flange 
steel. 

The  tank  was  erected  in  a  field  on  three 
brick  piers,  the  two  outside  piers  being  12 
in.  thick  and  16  ft.  from  center  to  center. 
The  center  pier  was  24  in.  by  24  iu.  in  sec- 
tion, and  was  placed  directly  under  the  noz- 
zle, for  protection.  The  dome  of  the  shell 
was  42  in.  above  grade.  A  basin  27  ft.  long, 
9  ft.  wide  and  8  in.  deep  was  dug  immediate- 
ly under  the  tank,  which  had  been  charged 
with  66 Vo  de.  naphtha  from  a  No.  4  agitator 
by  means  of  a  2-in.  pipe.  A  1-in.  pipe-line 
was  run  from  the  tank  to  a  point  about  700 
ft.  ^ay,  for  the  purpose  of  recording  pres- 
sures. One  end  of  this  pipe  entered  the  tank 
through  the  under  nozzle  and  ended  inside  of 
the  dome;  this  end  was  fitted  with  a  1-in. 
elbow.  At  the  other  end  of  the  piping  there 
were  four  gages,  and  the  end  of  the  pipe  was 
plugged.  The  elevation  of  the  gages  was 
the  same  as  the  top  of  the  tank  dome.  Fuel 
was  supplied  by  a  1-in.  pipe  which  ran  to 
a  point  under  the  tank,  and  branched  into 
four  Va-in.  pipes.  The  Vi-in.  pipes  ended  in 
14-in.  vertical  nipples,  which  were  about 
equally  spaced  so  as  to  create  a  uniform 
blaze  under  the  tank.  At  the  start,  the  tank 
was  full  and  the  naphtha  extended  about  4 
in.  up  into  the  dome.  It  contained  6,509  gals, 
at  76  deg.  F.,  which  equals,  when  corrected, 


noticeable  that  the  safety  valve,  which  was 
in  accordance  with  the  design  recommended 
to  the  Master  Car  Builders'  Association,  not 
only  relieved  the  pressure  but  also  dis- 
charged the  flame  upward  in  a  compact  col- 
umn, the  only  flame  coming  down  from  the 
safety  valve  being  that  through  the  small 
vents  which  are  placed  around  the  seat  in 
order  to  entrain  and  carry  away  water  from 
rain,  etc.,  which  ipight  otherwise  gradually 
leak  through  the  valve  and  injure  certain 
oils. 

From  this  test,  the  committee  draws  the 
following  conclusions: 

First,  that  tank  cars  of  6,500  gals,  capacity 
and  less,  carrying  naphtha,  will  be  relieved 
without  dangerous  pressure  if  equipped  with 
one  5-in.  safety  valve  of  the  pattern  already 
recommended  to  the  Master  Car  Builders' 
Association. 

Second,  that  the  flame  will  be  directed  up- 
wards, allowing  wrecking  forces  to  approach 
the  tank  to  apply  cooling  streams  of  water; 
and. 

Third,  that  the  tank,  although  somewhat 
buckled  and  sprung  in  the  rivets  by  the  flrfe 
lasting  nearly  two  hours,  was  apparently  in 
no  danger  of  explosion. 
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Time    'in    Minutes. 
Test   of   5-in.    Relief  Valve  of   Tank   Car. 


order  to  determine  whether  tank  cars  con- 
taining as  much  as  6,500  gals,  should  be  rec- 
ommended for  acceptance  with  one  5-in. 
safety  valve;  the  committee  not  being  will- 
ing to  make  such  a  recommendation  in  the 
absence  of  actual  tests.  The  test  was  made 
by  the  Union  Tank  Line  Company  at  Lima, 
Ohio,  July  27th,  on  one  of  its  tank  cars  taken 
from  service,  equipped  with  a  5-in.  safety 
valve  and  filled  with  stove-gasoline.  It  was 
a  steel  tank  with  a  capacity  of  6,491  gals,  to 
the  base  of  the  dome,  but  as  actually  filled 
contained  6,509  gals.,  which  partly  filled  the 
dome.  The  inside  diameter  of  the  tank  was 
76 Vj  in.,  and  the  length  between  caulking 
edges  26  ft.  Mf  in.  There  were  five  barrel 
sheets  V,o  in.  thick,  and  the  bottom  sheet 
was  14-in.  thick.  The  dome  sheet  was  Vi« 
in.  thick;  dome  head,  %-in.  thick;  and  diam- 
eter of  dome,  36  in.  All' rivets  in  the  tank 
were  Mjin-  diameter.  The  longitudinal 
seams  of  the  bottom  .sheet  were  double-riv- 
eted, with  a  distance  between  the  rows  of 
2%  in.  and  2%  in.  spacing  of  rivets.  All 
the  other  seams  were  single-riveted  with  2- 
■::.  spacing  of  rivets,  except  dome  head  to 
ome  sheet,  in  which  thp  spacing  was  I'Vir. 


about  60  deg.  F.  and  6,437  gals.  The  tem- 
perature at  the  top  was  89  deg.,  at  the  center 
71  deg.,  and  at  the  bottom  68  deg. 

The  test  began  at  10.22  a.m.,  when  the 
waste  under  the  tank  was  lit:  the  gasoline 
fuel  being  turned  on  25  sec.  later.  Within 
2  min.  and  35  sec,  vapor  from  the  contained 
liquid  caught  fire  at  a  slight  leak  in  the  dome 
head.  Within  5  min.  and  35  sec.  the  expan- 
sion of  the  liquid  had  filled  the  tank  and 
some  of  the  liquid  was  escaping  at  the  safety 
valve.  Within  7  min.  and  10  sec,  the  liquid 
overflowed  violently;  and  within  8  min.  and 
.o5  sec.  the  safety  valve  opened  and  vapor 
and  liquid  gasoline  were  thrown  out  with 
violence.  The  subsequent  history  of  the  test 
is  shown  in  the  accompanying  diagram,  the 
fire  being  continued  under  the  tank  until 
complete  dryness  was  reached. 

The  conditions,  so  far  as  the  safety  valve 
was  concerned,  were  just  such  as  would  be 
met  with  in  service  when  tank  cars  carrying 
naphtha  become  suddenly  surrounded  by  fire. 
The  safety  valve  operated  perfectly,  open- 
ing promptly  at  the  desired  pressure  at  which 
it  was  set,  namely,  8,  lbs.,  and  the  pressure 
never  exceeded  13%  lbs.     It  was  especially 
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The  September  meeting  of  this  Associa- 
tion was  held  at  the  Great  Northern  Hotel, 
Chicago,  on  the  13th,  President  J.  C.  Mock 
in  the  chair.  Mr.  G.  S.  Pflasterer  (N.  C.  & 
St.  L.)  was  appointed  Secretary  pro  tem. 
Ten  new  members  were  elected.  Announce- 
ment was  made  that  the  Committee  on  Stan- 
dards would  offer  at  the  October  meeting 
a  nurhber  of  plans  and  a  set  of  specifica- 
tions covering  material  and  workmanship 
of  mechanical  interlocking.  Committee  No. 
4,  on  special  circuits  also  promised  a  report 
for  October. 

Mr.  Clausen  (C,  M.  &  St.  P.):  The  com- 
mittee on  track  and  signal  circuits  for  auto- 
matic block  signals  has  held  two  meetings 
since  the  meeting  in  New  York.  On  ac- 
count of  the  breadth  of  the  subject  we  de- 
cided to  divide  it  into  track  circuits,  oper- 
ating circuits,  controlling  circuits  and  indi- 
cator circuits.  For  this  year's  work  we 
have  decided  to  treat  track  circuits,  because 
the  members  of  the  Association  are  to  some 
extent  decided  as  to  what  they  deem  stan- 
dard practice  in  track  circuit  work.  On 
the  other  divisions  much  work  would  be 
necessary  and  the  members  have  not  so  de- 
cided opinions.  We  intend  to  make  some 
recommendations  at  the  October  meeting. 

The  committee  on  copper  and  iron  wires 
for  pole  lines  will  report  at  the  October 
meeting. 

Mr.  Peabody  (C.  &  N.  W.),  chairman  of 
the  Committee  on  Definitions  and  Nomen- 
clature, reported  that  this  committee  had 
held  two  meetings  since  the  last  regular 
meeting.  At  his  suggestion  the  definitions 
adopted  by  the  American  Railway  Associa- 
tion were  discussed  at  length,  and  on  mo- 
tion of  Mr.  Dunham  it  was  voted  that  the 
definitions  of  the  American  Railway  Asso- 
ciation, so  far  as  they  pertain  to  signaling, 
be  adopted  by  the  Railway  Signal  Associa- 
tion. There  was  some  further  informal  dis- 
cussion of  definitions,  and  on  motion  of  Mr. 
Dunham  (1.  C.l  the  meeting  thanked  the 
committee  for  the  work  it  had  done,  and 
directed  that  the  committee  be  continued. 

Cost  of  Itepair  Parts. — The  meeting  then 
took  up  the  question  of  agreeing  on  a  sched- 
>ile  of  uniform  prices  for  signal  materials 
bought  by  one  railroad  company  from  an- 
other, particularly  parts  for  repairs  and  re 
newals  at  interlocking  plants  maiataine:! 
jointly  by  two  oi-  more  roads. 

Mr.     Dunham:       Considerable     misunder- 
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standing  has  occurred  by  reason  of  vari- 
able prices.  The  railroads  do  not  have  any- 
thing like  uniform  schedule  prices  for  sig- 
nal parts,  and  it  would  seem  as  though  we 
might  adopt  arbitrary  prices.  All  of  the 
roads  buy  their  fittings  from  one  or  two 
companies  and  the  price  lists  of  the  com- 
panies are  practically  one. 

Mr.  Clausen:  That  is  exactly  the  prac- 
tice that  has  been  in  vogue  between  the 
roads  northwest  of  Chicago  for  several 
years.  Within  the  last  two  months  the 
agreement  has  been  made  effective  between 
nearly  all  the  roads  that  I  know  of  north- 
west of  Chicago.  The  bills  are  made  upon 
the  basis  of  the  net  prices  as  shown  by  the 
Union  Switch  &  Signal  Company's  last  cata- 
logue. The  agreement  is  not  a  contract, 
simply  correspondence  between  officers  of 
the  roads,  the  General  Manager  or  the  Gen- 
eral Superintendent.  It  is  a  first  class 
scheme  and  I  would  like  to  see  all  the  roads 
adopt  it.  All  the  roads  crossing  the  Mil- 
waukee road  have  now  adopted  it. 

Mr.  Peabody:  The  same  agreement  is  in 
effect  with  all  the  roads  crossing-  the  North- 
western. 

Mr.  Shaver  (U.  P.):  Who  absorbs  the 
freight  charge  on  this  material? 

Mr.  Clausen:  There  is  a  clause  that  pro- 
vides that  10  per  cent,  on  the  net  charges 
of  all  material  be  added  to  the  bill  to  cover 
the  cost  of  handling  and  freight  for  all 
domestic  lines. 

Mr.  Shaver:  Some  roads  in  the  west  have 
to  pay  pretty  large  freight  bills  on  material 
bought  in  the  east. 

Mr.  Dunham:  As  a  general  rule  10  per 
cent,  charges  added  to  the  cost  would  cover 
freight  and  other  charges.  If  the  Union 
Pacific  charges  other  roads  cost  price,  how 
is  it  managed  when  material  is  bought  ar 
less  than  the  schedule  prices;  does  that  af- 
fect all  the  material  then  in  stock,  or  does 
it  simply  affect  that  particular  lot?  It 
seems  to  me  if  it  affects  only  that  particu- 
lar shipment,  it  will  result  in  a  great  deal 
of  work  for  the  accountants. 

Mr.  Shaver:  If  we  buy  an  article  at  less 
than  the  usual  price,  the  price  at  which  we 
buy  it  is  the  price  which  is  charged  to  the 
other  road. 

Mr.  Peabody:  How  do  you  keep  track  of 
a  large  stock  of  material  bought  at  less  than 
the  regular  price  and  put  into  stock  and 
scattered  all  over  the  system?  We  are 
maintaining  80  interlocking  plants,  and  we 
buy  large  lots  of  material  that  go  into  stock 
at  Chicago  and  then  are  scattered  all  over 
the  system. 

Mr.  Shaver:  We  do  not  buy  a  very  large 
stock  at  a  time.  Material  is  bought  month- 
ly, and  it  is  used  up,  or  supposed  to  be  used 
up,  in  the  month  for  which  it  is  bought. 
There  is  some  little  trouble  occasionally 
with  items  that  have  been  lying  in  stock  for 
some  time,  but  this  is  not  of  much  moment. 

Mr.  Ames  (L.  S.  &  M.  S.)  :  I  do  not  think 
any  system  of  accounting  can  be  correct  un- 
less a  suspense  account  is  established.  We 
buy,  for  instance,  1,000  lbs.  of  bare  copper 
wire  this  month:  we  pay  13  cents  a  pound 
for  it  and  we  debit  ourselves  with  $130;  we 
may  use  a  portion  of  that  this  month,  and 
next  month  we  may  buy  some  which  we 
may  pay  13i/-S  for;  it  is  impracticable  to  say 
that  the  wire  used  on  a  definite  job  was  that 
for  which  we  paid  13  cents.  I  think  there 
is  a  great  deal  of  unnecessary  haggling  over 
prices.  What  is  needed  more  than  anything 
else  is  a  uniform  system  of  keeping  our 
stock  accounts,  particularly  a  proper  ex- 
pense account.  It  is  manifestly  impossible 
to  carry  out  the  idea  of  using  in  any  given 
month  all  material  bought  in  that  month, 
except  on  a  very  small  road. 

Mr.  Peabody:  Before  we  adopted  our 
present  method  there  was  constant  friction 


between  the  roads  as  to  prices  of  material. 
The  present  plan  does  not  settle  absolutely 
the  cost  of  all  materials,  but  It  settles  such 
a  large  proportion  that  we  have  little  dif- 
ficulty with  the  remainder. 

On  motion  of  Mr.  Shaver  a  committee  was 
ordered  appointed  to  investigate  this  mat- 
ter with  a  view  to  ascertaining  what  other 
associations,  like  the  Master  Carbuilders' 
Association,  are  doing  in  this  regard,  and 
report  at  the  next  meeting;  also  to  take  up 
the  question  of  what  could  be  charged  to 
maintenance  and  what  to  construction. 

Distant  si(/nals  in  automatic  block  signal- 
ing on  single  track. — Mr.  W.  A.  D.  Short, 
chairman  of  committee,  presented  a  report 
accompanied  by  diagrams  showing  four  dif- 
ferent arrangements  of  automatic  home  and 
distant  signals  on  single  track.  The  conclu- 
sion of  the  committee  was  that  home  sig- 
nals should  be  staggered  and  that  distant 
signals  should  be  set  back  about  2,000  ft. 
from  the  home,  or  two-thirds  the  distance 
back  to  the  end  of  the  overlap  track  circuit. 
If  set  back  3,000  ft.  (the  end  of  overlap  cir- 
cuit) then  opposing  trains  could  both  get 
clear  distant  indications  simultaneously. 

The  report  quoted  the  opinions  of  officer.^ 
of  the  Cincinnati,  New  Orleans  &  Texas  Pa- 
cific as  to  the  value  of  automatic  signals  on 
a  single  track  line,  that  road  being  equipped 
with  them  for  300  miles.  All  are  sure  that 
the  capacity  of  the  road  is  much  greater 
than  it  was  without  the  signals,  but  their 
estimates  vary  from  2.5  to  .50  per  cent. 

Mr.  Ames:  It  has  been  said  that  In  single 
track  automatic  blocking  the  distant  signal 
does  not  give  a  true  indication.  Does  this 
mean  that  when  the  home  signal  is  clear  and 
distant  signal  at  caution,  that  it  does_  not 
always  give  an  indication  announcing  that 
the  first  block  home  is  clear,  but  the  second 
block  is  occupied? 

Mr.  Short:  The  indication  of  the  home 
is  the  same  as  on  the  double  track,  but  the 
point  is  this,  that  two  passing  trains  coming 
to  a  meeting  point  from  opposite  directions, 
the  distant  signal  being  located  at  the  over- 
lap point,  might  both  come  to  the  overlap 
at  the  same  time  and  both  get  the  clear 
distant  signal.  When  they  get  to  the  home, 
the  home  would  be  against  them;  that  is 
what  is  meant  by  not  giving  the  true  indi- 
cation. But  they  have  got  to  overrun  the 
entire  block  of  a  mile  and  a  half  before  they 
get  together.  We  can  obviate  that  to  a  great 
extent  by  locating  the  distant  signal  either 
outside  the  overlap,  or  inside  the  overlap, 
but  that  means  about  $100  more  of  signal- 
ing; and  the  contingency  happens  so  rarely 
that  it  will  not  compensate  for  putting  ;"t 
in.  .  .  .  In  some  conditions  we  use  the 
overlap  at  each  end,  in  others  we  use  it 
only  once.  We  use  the  overlap  generally  at 
both  ends  for  the  blocks  between  stations, 
and  at  a  station  block  only  on  one  end;  it 
depends  on  the  local  conditions.  On  a  very 
steep  grade  we  overlap  everything. 

This  discussion  being  closed,  the  members 
listened  to  an  interesting  paper  by  Dr.  Nel- 
son Miles  Black  on  some  tests  which  he  had 
made  with  colored  glasses  (roundels)  from 
an  ophthalmologist's  standpoint;  and  on  mo- 
tion of  Mr.  Peabody,  a  vote  of  thanks  was 
extended  to  Dr.  Black,  and  the  paper  was 
ordered  printed  in  the  annual  proceedings. 

Mr.  Ames:  We  use  a  red  light  for  an  open 
derail:  and  a  man  who  goes  by  that  light 
50  ft.  goes  on  to  the  ground.  We  also  use 
the  same  on  train  order  signals,  where  it  is 
not  an  absolute  stop  signal.  There  are 
roads  where  the  train  order  signal  requires 
an  absolute  stop  before  reaching  it,  but  not 
many;  and  with  heavy  freights  you  cannot 
afford  to  require  it. 

Mr.  Clausen:  Inasmuch  as  the  American 
Railway  Association  has  put  the  stamp  of 
approval  upon  the  custom  of  using  one  sig- 


nal post  for  both  directions  on  double  track 
you  must  allow  your  trains  to  run  by.  But 
it  is  not  right  to  have  a  red  light  at  one  place 
mean  stop,  absolutely,  and  at  another  to  stop 
permissively.  A  red  light  should  mean 
"stop"  under  all  conditions. 

Mr.  Short:  For  19  orders  we  display  a 
green  light  instead  of  red  light  in  the  train 
order  signal. 

Mr.  Ames:  We  are  going  to  display  on 
our  train  order  signal  masts  18  in.  to  20  in. 
below  the  regular  light,  a  fixed  purple  light 
that  cannot  be  seen  more  than  about  1,200 
to  1,500  ft.  away. 

Mr.  Short:  The  green  light  we  display  is 
a  hand  signal,  displayed  by  a  man  on  the 
ground. 


Meeting   of  Committee  on  Standard    Speci 
fications. 


A  meeting  of  Committee  A  of  the  Amer- 
ican Society  for  Testing  Materials  on  Stan- 
dard Specifications  for  Iron  and  Steel,  was 
held  on  September  17  at  the  house  of  the 
American  Society  of  Civil  Engineers,  for  the 
purpose  of  meeting  Mr.  Leslie  S.  Robertson, 
Secretary  of  the  Engineering  Standards  Com- 
mittee of  Great  Britain;  Dr.  Charles  B.  Dud- 
ley, President  of  the  American  Society  for 
Testing  Materials,  occupied  the  chair.  There 
were  present  at  the  meeting,  as  guests  of  the 
committee,  a  number  of  chairmen  of  com- 
mittees of  other  societies  concerned  with 
work  of  a  similar  nature.  It  appeared  that 
the  committee  was  first  formed  at  the  insti- 
gation of  the  Council  of  the  Institution  of 
Civil  Engineers,  to  consider  the  advisability 
of  standardizing  rolled  sections.  The  work 
of  the  committee  gradually  grew  in  scope  and 
importance,  and  various  new  subjects  were 
added  from  time  to  time. 

Mr.  Robertson  explained  the  constitution 
of  the  committees,  and  the  representative 
nature  of  their  membership.  The  committees 
are  constituted  so  as  to  embody  in  them,  rep- 
resentatives of  all  the  various  interests  af- 
fected, and  where  possible,  this  representa- 
tion has  been  secured  by  official  nomination 
and  not  by  private  selection.  Various  scien- 
tific bodies  and  trade  associations  have  co- 
operated with  the  committee.  These  speci- 
fications have  been  carefully  discussed  by  the 
engineer  and  manufacturer  meeting  around 
the  table  of  the  institution,  where  any  con- 
flicting interests  have  been,  as  far  as  pos- 
sible, amicably  harmonized. 

The  committee  has  published  several  re- 
ports, one  of  the  most  important  being  that 
on  "Standard  Test  Pieces."  The  test  pieces 
decided  upon  by  the  committee  appear  to  go 
a  long  way  toward  solving  the  difficulties 
surrounding  this  much  debated  question. 
The  test  pieces  were  arrived  at  after  the 
most  careful  investigation  by  several  of  the 
committees,  and  after  exhaustive  experi- 
ments by  Professor  Unwin  and  others.  Va- 
rious speakers  expressed  their  approval  of 
these  standard  test  pieces  and  their  convic- 
tion that  the  general  adoption  of  them  in  this 
country  would  mark  a  distinct  step  forward. 
It  was  the  sense  of  the  meeting  that  substi- 
tution of  these  standards  for  those  now  pre- 
vailing in  this  country  was  desirable.  It  ap- 
pears from  M)-.  Robertson's  remarks  that  the 
.standards  committee  has  a  large  amount  of 
valuable  work  in  hand,  and  as  the  committee 
is  supported  by  the  British  Government  and 
the  five  leading  technical  societies  in  Great 
Britain,  the  results  of  their  work  will  be 
awaited  with  great  interest  by  the  engineer- 
ing profession  not  only  in  Great  Britain  but 
also  in  this  country. 

It  will  be  seen  from  the  foregoing  that  the 
British  Engineering  Standards  Committee  is 
proceeding  on  lines  quite  similar  to  those 
followed  by  the  American  Society  for  Test- 
ing Materials.     Both  recognize  the  desirabil- 
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ity  of  according  representation  on  their  com- 
mittees to  all  parties  in  interest,  including 
the  manufacturers.  The  work  is  distributed 
among  numerous  sub-committees,  whose  re- 
ports are  submitted  to  the  parent  committee 
for  revision  and  adoption. 

Mr.  Robertson  is  expected  to  meet  mem- 
bers of  several  of  the  committees  of  the 
American  Railway  Engineering  and  Mainte- 
nance of  Way  Association,  engaged  on  simi- 
lar subjects  at  a  special  meeting  in  Chicago 
on  September  29th.  The  discussion  of  the 
general  subject  of  standardization  of  meth- 
ods of  testing  and  of  specifications  govern- 
ing the  materials  of  construction  will  be  con- 
tinued at  the  International  Engineering  Con- 
gress in  St.  Louis,  October  3  to  8. 


Foreign   Railroad    Notes. 


In  18S7  the  French  Minister  of  Public 
Works  notified  the  railroad  companies  that 
at  least  one  water  closet  should  be  provided 
on  every  passenger  train  which  run  more 
than  two  hours  without  a  stop  of  at  least  10 
minutes.     In  1890  another  circular  declared 
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Reinforced   Concrete  Ties  and    Mold. 


State  Railroads,  usually  followed  by  the  pri- 
vate railroads,  which  latter  are  important 
only  in  Austria.  Another  consequence  of 
the  drouth  has  been  low  water  in  the 
livers,  so  low  that  navigation  has  been 
suspended  in  some  of  them  which  ordi- 
narily have  very  important  traffic  in 
coarse  freights.  In  view  of  this,  the 
German  State  Railroads  have  been  asked 
to  reduce  the  freight  rates  on  such  shipments 
as  usually  go  by  river  to  the  level  of  the 
usual  river  rates.  This  the  authorities  have 
declined  to  do.  The  reduction  on  forage, 
they  say,  was  to  avoid  a  national  calamity; 
and  no  such  disaster  is  threatened  by  the 
turning  of  river  freights  to  the  railroads. 


Concrete      Cross-Ties      on     the 
Delaware. 


Reinforced  Concrete  Ties   in    Track    Showing    Fastening  Clips. 

that  while  it  was  not  insisted  that  such  pro- 
vision should  be  made  immediately  in  all 
cases,  the  gradual  fulfilment  of  the  require- 
ment must  be  borne  in  mind.  Now,  17  years 
from  the  issue  of  the  first  circular,  the  Min- 
istry says  that  the  time  allowed  has  not 
been  properiy  availed  of,  and  that  France  is 
behind  the  age  in  this  matter.  Within  a 
year  every  passenger  train  running  more 
than  two  hours  without  a  10-minute  stop 
really  must  have  at  least  one  water-closet, 
and  within  three  years  there  must  be  one  for 
every  class.  Seventeen  years  really  doe.s 
seem  a  good  while  to  wait. 

The  opening  of  the  first  divi.sion,  280  miles 
long,  of  the  pilgrim  railroad,  from  Damascu.- 
to  Mecca,  was  to  be  celebrated  Aug.  31,  the 
anniversary  of  the  Sultan's  accession  to  the 
throne. 

It  has  been  very  dry  the  past  summer  in 
Germany  and  further  south,  and  the  forage 
crops  have  suffered  so  that  they  were  in- 
sufficient to  winter  all  the  live  stock.  The 
natural  consequence  feared  was  that  cattle, 
etc.  would  be  rushed  to  market,  anrl  there 
would  be  an  insufficient  amount  of  it  for 
some  time  to  come.  To  prevent  this,  which 
was  regarded  as  a  threatening  national  cal- 
amity, the  freight  rates  on  forage  to  the  dls- 
■•  tricts  which  suffered  from  drouth  were  re- 
duced greatly  fon«^half  in  some  countries) 
in   Germany.   .Austria   and   Hungary,   by   the 


A  number  of  the  reinforced  concrete  cross- 
ties  shown  in  the  accompanying  illustrations 
have  been  put  in  the  track  on  the  Ulster  & 
Delaware  for  experimental  purposes  within 
the  last  year  and  the  results  so  far  have 
been  very  satisfactory.  As  will  be  seen  from 
the  drawing,  the  tie  consists  of  a  solid  prism 


Reinforced  Concrete  Ties  in  Track  on  the  Ulster  &   Delaware. 
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of  concrete,  8  ft.  long  by  7  in.  thick,  and  bat- 
tered from  10  in.  wide  at  the  base  to  8  in.  at 
the  top,  moulded  in  wooden  forms  and  rein- 
forced with  a  piede  of  angle  iron  placed  with 
the  corner  about  %  in.  below  the  top  sur- 
face. Tie  plates  %  in.  set  in  flush  with  the 
top  of  the  tie  form  a  seat  for  the  rail  which 
is  held  by  two  %-in.  x  SVa-in.  square-head 
bolts  passing  up  through  the  angle  iron  and 
having  clips  fitting  over  the  flange  of  the 
rail.  The  concrete  was  mixed  rather  wet 
and  shovel-tamped  into  the  forms.  It  was 
found  that  no  facing  was  necessary,  the  con- 
crete taking  a  perfect  impression  of  the  form 
even  to  the  grain  of  the  wood  and  giving  the 


cumbersome  to  handle  on  and  off  cars  and 
in  the  track,  but  if  they  prove  to  have  good 
lasting  qualities  these  objections  will  be 
more  than  offset. 


Railroad    Station    Improvements.* 
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Rail    Clip  for   Concrete   Tie. 


Notwithstanding  that  improvements  to 
railroad  station  grounds  still  fall  short  of 
what  they  might  be,  or  certainly  will  be,  the 
general  improvement  in  the  last  ten  years 
has  been  marvelous.  This  improvement  is 
not  confined  to  a  few  roads  or  to  any  one 
section,  but  is  almost  universal.  A  higher 
grade  of  architecture  and  more  attention  to 
sanitary  regulations,  as  well  as  to  the  parks 
surrounding  stations  and  to  the  right  of  way 
can  be  observed  on  nearly  every  passenger 
road  in  the  country.  They  vary  in  degree, 
of  course,  owing  somewhat  to  the  compara- 
tive taste  and  culture  of  the  officials  in 
charge.  Speaking  of  that  phase  of  the  sub- 
ject, I  have  noticed  that  in  nearly  all  cases 
where  the  landscape  work  is  in  charge  of 
the  engineering  department,  there  is  not  the 
same  advancement  as  where  it  is  in  charge 
of  the  general  manager's  department.  This 
is  not  strange,  as  engineers  are  exceedingly 
practical  as  a  class  and  work  on  the  straight 
line  idea.  There  are  notable  exceptions,  as 
the  letters  included  in  this  report  prove,  but 
we  must  speak  in  generalities. 

One   looks   for   more  artistic  appreciatipn 
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Reinforced  Concrete  Cross-Tie  on  the  Ulster  &  Delaware. 


tie  the  appearance  shown  in  one  of  the  illus- 
trations which  is  from  a  photograph.  A  mix- 
ture of  one  part  of  Atlas  Portland  cement, 
two  parts  of  coarse  sharp  sand  and  four  parts 
of  crushed  limestone  which  would  pass 
through  a  %-in.  ring  was  used  and  the  rein- 
forcement was  old  angle  iron  picked  up 
around  the  shop  which  varied  from  i/i-in.  x 
2-in.  by  6-ft.  pieces  to  %-in.  x  SYs-in.  x  7-ft. 
6-in.  pieces.  The  cost  of  a  tie  is  42  cents 
exclusive  of  the  cost  of  the  reinforcement, 
and  the  weight  is  about  450  lbs.  The  rein- 
forcing angles  are  drilled  for  the  fastening 
bolts  before  being  placed  in  the  forms  and 
two  spacings  for  the  holes  are  necessary,  one 
for  the  joint  ties  and  one  for  intermediate 
ties.  The  heads  of  the  bolts  fit  up  between 
the  legs  of  the  angle  and  are  prevented  from 
turning  when  the  nuts  are  turned  up  and 
as  the  tie  plate  rests  directly  on  the  corner 
of  the  angle,  there  is  no  crushing  down  of 
-the  concrete  when  the  nuts  are  tightened. 

One  of  the  first  of  these  ties  which  was 
made  was  put  in  the  track  in  May,  1903,  and 
after  more  than  a  year's  time  shows  no  signs 
of  failure  whatever,  despite  the  severity  of 
the  past  winter.  The  nuts  and  clips  holding 
the  rail  to  the  tie  are  as  tight  now  as  when 
first  put  in,  and  this  without  having  been 
touched  during  the  entire  time.  It  will  be 
seen  that  no  provision  has  been  made  for 
shimming  these  ties  and  their  heavy  weight 
is  also  another  disadvantage,  making  them 


and  development  in  the  East  and  Middle 
West,  but  the  Far  West  and  the  North  com- 
pare favorably.  For  instance,  the  Duluth  & 
South  Shore  Railroad,  traversing  the  upper 
peninsula  of  Michigan  between  Duluth  and 
Sault  Ste.  Marie,  has  lately  built  three  de- 
pots, which  embody  all  that  is  most  pleasing 
architecturally  and  artistically.  The  Grand 
Rapids  and  Indiana,  which  also  runs  into 
northern  Michigan,  has  lately  erected  three 
magnificent  depots,  whose  surrounding 
grounds  have  also  been  laid  out  by  a  land- 
scape architect,  with  successful  results.  In 
many  instances  the  square  plat  of  ground 
fenced  off  in  graveyard  style,  with  the  ger- 
anium and  canna  bed^  is  in  evidence  in  the 
West,  but  it  is  also  to  be  found  in  the  East. 
I  find,  as  a  rule,  that  this  is  because  no  one 
has  pointed  out  the  advantage  of  hardy  shrub 
planting.  In  California  I  found  the  greatest 
trouble  to  be  the  total  disregard  of  color  har- 
mony in  the  arrangement  of  flowers,  and  the 
tendency  to  overdo.  Nature  is  so  prodigal 
there  that  it  is  hard  to  realize  that  little 
should  be  done,  and  that  with  care.  In  re- 
gard to  the  paint  question  (a  very  import- 
ant one,  by  the  way)  California  is  far  ahead 
of  the  East.  Subdued  colors  blended  with 
perfect  harmony  is  the  rule.     Some  of  our 


•Extracts  from  a  report  presented  to  the  St. 
Louis  convention  of  the  American  Park  and  Out- 
door Art  Association,  by  Mrs.  A.  E.  McCrea.  Chair- 
man of  the  Railroad  Improvement  Committee. 


roads  with  their  orange  and  red  combina- 
tions, which,  even  as  you  flash  by  on  the 
"Limited,"  give  you  a  nervous  shock,  might 
learn  a  lesson  by  visiting  some  of  the  South- 
ern Pacific  stations.  The  Chicago  &  North 
Western  and  the  Chicago,  Milwaukee  &  St. 
Paul  are  roads  which  we  of  the  West  are 
justly  proud  of.  All  of  their  stations  of  re- 
cent years  are  artistic,  sanitary  and  conve- 
nient. The  surroundings  are  made  as  artis- 
tic as  money  and  the  skill  of  the  landscape 
architect  can  make  them  without  sacrificing 
needed  space  for  the  requirements  of  the 
business.  The  idea  is  to  combine  utility  and 
beauty.  You  will  notice  that  I  put  utility 
first.  It  has  been  conclusively  proven  that 
in  the  hands  of  persons  skilled  iu  the  work 
this  can  be  done  without  any  detriment  to 
business. 

The  Chicago  &  North  Western  keeps  a 
gardener  and  force  of  men  constantly  caring 
for  the  grounds  and  shrubbery  already 
planted.  The  Chicago,  Milwaukee  &  St.  Paul 
in  the  last  two  and  one-half  years  has  parked 
and  planted,  under  the  direction  of  a  land- 
scape architect  employed  by  the  year,  275  sta- 
tions, but  as  the  system  embraces  7,000  miles 
there  is  much  yet  to  be  done.  They  are  going 
a  little  slowly  this  year,  but  the  work  is  to 
be  continuous.  The  Chicago,  Rock  Island  & 
Pacific  puts  up  no  cheap  depots;  everything 
that  it  does  is  first  class  and  it  has  made 
some  pretty  parks.  Most  of  the  officials  are 
very  much  in  favor  of  the  work,  but  re- 
trenchment has  caused  a  temporary  suspei^- 
sion  of  it.  The  Chicago,  Burlington  &  Quincy 
is  thoroughly  alive  to  the  advantages  of  sta- 
tion ground  improvements  and  began  the 
work  last  fall  in  a  small  way.  The  Chicago 
&  Alton  has  made  the  most  radical  move  and 
is  entitled  to  more  credit  than  most  roade 
for  its  courage  in  starting  improvements  at 
a  time  when  all  other  roads  were  retrench- 
ing. The  thoroughness  with  which  its  of- 
ficers have  undertaken  the  work  of  parking 
their  station  grounds  between  Chicago  and 
St.  Louis,  painting  their  depots  in  good  taste, 
regrouping  their  secondary  buildings,  put- 
ting in  new  brick  platforms  with  curved  cor- 
ners, employing  skilled  labor  and  then  trust- 
ing to  their  judgment  and  taste,  entitles 
them  to  the  approval  of  the  American  Park 
and  Outdoor  Art  Association. 

Following  are  extracts  from  some  of  the 
replies  received  to  a  circular  letter  to  of- 
ficers of  125  railroads.  This  letter  asked 
what  these  roads  had  done  or  contemplated 
doing  in  the  near  future  to  improve  their 
station  surroundings,  and  requested  an  ex- 
pression of  opinion  as  to  the  value  and  bene- 
fit of  such  work. 

Chicago,  Milwaukee  &  St.  Paul. — "In  the 
matter  of  parking  and  beautifying  our  sta- 
tion grounds,  we  have  undertaken  consider- 
able work  of  this  nature  on  different  divi- 
sions of  our  systsm  and  are  much  gratified 
with  the  results.  We  have  not  only  been 
able  to  make  beautiful  parks  of  what  was 
formerly  unsightly  places,  at  small  expense, 
but  find  that  it  is  an  education  to  our  em- 
ployees to  be  neat  and  systematic  and  avoid 
the  expense  of  frequent  cleaning  up  of  our 
depot  grounds,  so  that  in  addition  to  being 
a  'joy  forever'  we  also  find  that  it  is  econ- 
omy."— W.  J.  Underwood,  Assistant  General 
Manager. 

Lake  Shore  d  Michigan  Southern  and  New- 
York  Central. — "It  is  our  practice  on  the 
Lake  Shore  and  New  York  Central  roads  to 
have  laid  out  each  year  by  an  experienced 
landscape  gardener  a  number  of  r-tation 
grounds,  which  are  planted  and  kepi  in  order 
from  year  to  year.  The  planting  4s  done  by 
gardeners,  and  the  foliage  is  kept  in  order 
by  section  men,  except  where  the  amount  of 
work  to  be  done  requires  the  entire  time 
of  gardeners.  In  a  general  way  we  endeavor 
to  develop  nice  shade  trees  adjacent  to  the 
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driveways,  and  in  the  station  background, 
generous  lawns  and  flower  beds,  placed  for 
the  best  effect.  We  feel  that  a  moderate 
amount  of  this  work  is  very  desirable  as  it 
adds  much  to  the  attractiveness  of  our  sta- 
tion grounds  and  to  the  general  appearance 
of  our  right-of-way." — W.  C.  Brown,  Vice- 
President. 

Pere  Marquette. — "We  have  done  but  little 


so  much  work  of  more  vital  importance  that 
the  matter  has  not  received  systematic  at- 
tention. We  have  confined  our  efforts  chiefly 
toward  beautifying  station  grounds  where 
we  have  erected  new  buildings,  and  have  re- 
frained from  expending  money  in  this  con- 
nection at  many  of  the  older  stations  where, 
in  the  near  future,  we  hope  to  be  in  posi- 
tion  to   make   improvements.     Undoubtedly 


in  regard  to  improving  station  grounds,  and  we  are  of  the  opinion  that  railroad  eompa- 
that  only  at  more  important  points.  I  should  nies  are  amply  repaid  for  reasonable  ex- 
like  very  much  to  see  all  of  our  station  penditure  in  beautifying  the  surroundings 
grounds  improved  and  can  only  offer  in  ex-  of  their  stations." — F.  H.  McGuigan,  General 
planation  of  the  lack  of  attention,  the  fact  Manager. 

that  it  costs  to  get  the  improvements  started  Boston  £  Maine. — "We  first  considered  the 
and  to  maintain  them.  It  is  useless  to  go  matter  of  station  ground  decoration  in  the 
to  the  expense  in  the  first  instance  unless  early  '80's,  and  on  Jan.  31,  1881,  the  Board 
they  will  be  preserved.  Personally,  I  believe  of  Directors  authorized  a  prize  competition 
the  ornamenting  of  the  station  surroundings  for  the  best  decorated  station  lawn,  allow- 
of  great  value.  The  presence  of  order  and  ing  each  agent  $10  for  the  purchase  of  bud- 
neatness  along  properly  has  its  influence  ding  plants.  The  system  thus  inaugurated 
upon  employees,  which  in  my  judgment  is  has  continued  to  the  present  day  and  com- 
of  even  greater  value  to  the  company  thau  petition  has  been  stimulated  and  interest  has 


"This  work  of  beautifying  station  grounds 
and  right-of-way  is  a  part  of  the  permanent 
policy  of  this  company  and,  as  such,  its  bear- 
ing upon  the  community  with  which  the  road 
is  so  closely  connected  geographically  and 
from  the  traffic  standpoint  is,  it  seems  to  me, 
the  most  pleasing  feature  of  the  work  that 
can  be  done  by  railroad  companies  or  other 
transportation  lines  that  keep  in  close  touch 
with  the  requirements  of  the  people  they 
serve." — W.  B.  Kniskern,  Passenger  TrafiBc 
Manager. 


Preservative    Coatings   for    Iron    and    Steel. 


the  revenue  which  may  be  derived  on  ac- 
count of  the  same.  There  is  no  doubt,  per- 
sons in  traveling  seek  attractive  routes." — 
F.  H.  Alfred,  Chief  Engineer. 

Union  Pacific. — "For   some  years  past  we 
have  been   beautifying  our   station  grounds 


become  more  widespread  by  the  increased 
prize  money.  Within  the  past  five  years  the 
idea  has  gained  strength  that  hardy  peren- 
nials are  much  more  satisfactory  than  bud- 
ding plants  alone,  making  more  of  an  orna- 
mentation   in    early    and    late    season,  and 


by  sodding  and  by  planting  trees  and  trail-    grounds  of  many  stations  have  been  laid  out 
ing  vines,  and,  in  some  places,  where  prac-  ---..__- 

ticable,  by  planting  flowers.  In  the  deserts 
of  Wyoming  some  of  our  parks  are  very  fine 
and  quite  a  contrast  to  the  surrounding  coun- 
try through  which  the  traveler  passes.    This 


accordingly." — C.  E.  Lee,  Assistant  General 
Manager. 

Canadian  Pacific. — "The  floral  department 
of  the  Canadian  Pacific  was  established  six 
years  ago.     Our  object  has  been  to  induce 


is  notablv  so  at  Chej^enne.    We  keep  adding    agents,  section  foremen  and  other  employees 


to  the  number  of  our  parks  each  year  and 
are  very  much  in  sympathy  with  this  kind 
of  work  within  the  limits  we  are  allowed." 
—J.  B.  Berry,  Chief  Engineer. 

Xorfolk  d  Western. — "Particular  attention 
is  given  to  the  cleanness  of  all  station 
grounds  on  the  Norfolk  &  Western,  and  at 
important  points  they  are  beautified  by  well- 


to  beautify  the  stations  and  houses,  which 
are  practically  their  homes.  In  the  spring- 
time, I  supply  seeds  and  plants,  and  in  the 
fall,  bulbs  for  outdoor  and  indoor  cultiva- 
tion, everything  being  supplied  gratis.  The 
work  is  meeting  with  great  success." — N. 
Stewart  Dunlop,  Floral  Department. 

Chicago    £    North    Western. — "There    are 


kept  lawns  and  shrubbery,   omitting  flower    1,700  stations  on  our  line  with  a  tributary 

population  of  7,600,000,  and  the  importance 
of  a  policy  by  means  of  which  the  traveler 
on  alighting  from  the  train  finds  himself 
in  the  midst  of  a  pleasing  landscape  of  flow- 
ers,  shrubbery  and  well-kept  lawns,   is  one 


beds.     I  think  proper  efforts  upon  the  part 
of  your  association   should  attain  beneficial 
results  for  the   railroad  companies   as  well 
as  the  public." — L.  E.  Johnson,  President. 
Central    Railroad    of    New    Jersey. — "We 


maintain  a  park  department  with  a  force  the  full  value  of  which  can  hardly  be  com- 
in  charge  whose  duty  it  is  to  set  out  plants,  puted.  This  value  is  felt  not  only  by  the 
shrubs  and  trees,  and  keep  the  lawns  about  traveler,  but  in  each  community  so  fortunate 
stations  in  first  class  order.  We  set  out  about  as  to  be  thus  favored.  The  influence  of  an 
15,000  plants  every  year  besides  hardy  shrubs  example  of  this  kind  is  one  that  extends  into 
knd  trees.  The  class  of  travel  from  our  sub-  the  civic  life  of  the  community  very  rap- 
urban  district  is  of  the  highest  order,  and  idly,  and  the  standard  for  breathing  places, 
we  believe  there  is  a  distinct  benefit  to  our  parks  and  boulevards,  and  indirectly  for  im- 
company  in  keeping  up  the  appearance  of  our  proved  streets  and  public  buildings  in  west- 


parks  and  station  grounds." — W.  G.  Besler, 
Vice-President  and  General  Manager. 

Illinois  Central. — "Several  years  ago  the 
Illinois  Central  adopted  a  policy  of  gradual 
improvement  of  its  station  grounds  and 
right-of-way.  We  erected  a  greenhouse 
where  flowers  and  plants  are  grown  for  set- 
ting out  at  .stations  along  the  line  in  the 
spring  of  each  year,  and  for  supplying  ferns 
and  flowers  for  our  dining  cars.  So  far,  we 
have  only  undertaken  the  improvement  of 
the  grounds  at  our  most  important  stations 
where  lawns  are  sodded  and  flowers  and 
shrubs  are  planted.  At  other  stations,  how- 
ever, we  have  sodded  around  the  buildings 


ern  towns,  is  being  rapidly  raised  to  a  plane 
that  is  nowhere  excelled,  largely  as  the  re- 
sult, it  may  be  said,  of  the  railway's  early 
example.  No  feature  of  our  beautiful  sub- 
urbs is  more  pleasing  to  the  eye  than  the 
attractive  station  grounds  which  mark  the 
traveler's  entrance  to  the  town.  Careful  at- 
tention and  liberal  expenditure  is  shown  in 
the  pleasing  architecture  of  the  station  build- 
ings, so  that,  taken  as  a  whole,  there  is  prob- 
ably no  series  of  suburban  stations  in  the 
United  States  that  attain  a  higher  average 
from  the  standpoint  of  beauty. 

"While  the  most  complete  luxury  and  com- 
fort is  nossible  on  the  modern  railroad  train. 


At  the  Atlantic  City  meeting  of  the  Ameri- 
can Society  for  Testing  Materials,  the  Com- 
mittee on  Preservative  Coatings  for  Iron  and 
Steel  presented  an  interesting  report.  The 
members  of  the  committee  had  been  asked 
to  submit  their  views  as  to  the  best  methods 
of  testing  preservative  coatings.  An  abstract 
of  some  of  the  individual  reports  follows.  Dr. 
C.  B.  Dudley,  chemist  of  the  Pennsylvania,, 
said:  "We  think  that  the  test  of  service  is 
the  ultimate  test  which  will  prove  whether 
any  protective  coating  is  or  is  not  valuable. 
But  experiments  with  protective  coatings  in 
actual  service  are  extremely  difficult  to  make, 
and  are  subject  to  many  vicissitudes.  More- 
over, they  require  a  long  period  of  time  be- 
fore a  conclusion  can  be  reached.  If  the 
structure  is  a  permanent  one,  that  is,  does 
not  move,  the  results  only  apply  to  the  loca- 
tion under  which  the  test  Is  made.  If  the 
structure  is  a  movable  one,  such,  for  exam- 
ple, as  a  steel  car,  there  are  very  serious 
difficulties  introduced  into  the  test,  due  to 
the  almost  impossibility  of  watching  the  car 
while  it  is  in  service,  and  to  the  danger  of 
losing  track  of  it  before  the  test  is  com- 
pleted. 

"In  view  of  this  difficulty,  exposure  tests 
on  smaller  samples  have  been  proposed.  Coat, 
for  example,   a   number  of  pieces  of  metal 
with  the  various  protective  coatings  which 
it  is  desired  to  test,  and  expose  them  for  a 
period   of   time.     Valuable  information   can 
be  obtained  from  exposure  tests,  but  these 
tests  have  at  least  four  objections  to  them: 
(1)  The  samples  are  usually  small,  and  small 
samples  do  not  quite  afford  the  same  oppor- 
tunity to  get  the  proper  amount  of  coating 
on  them,  as  if  the  samples  were  larger.  More- 
over, the  coating  is  usually  done  under  more 
favorable  conditions  than  apply  in  actual  ser- 
vice.    And  there  seems  to  be  a  fairly  well 
grounded  belief  that  panel  tests,  as  they  are 
called,  are  not  sufficiently  like  the  actual  con- 
ditions of   service  to   warrant  final   conclu- 
sions.     (2)    During  exposure  tests  there  is 
always  the  uncertainty  as  to  whether  some- 
thing will  not  happen  to  the  test  samples, 
such,  for  example,  as  the  record  being  lost, 
or  the  samples  being  injured  in  some  way, 
or  somebody  not  conversant  with  the  con- 
ditions interfering  with   them.     (3)    Expos 
ure  tests  take  a  long  time,  and  this  long  time 
is     not     infrequently      accompanied      with 
changes   in   the   personnel   of   those   having 
charge  of  the  test,  with  a  forgetfulness  as  to 
exactly  what  was  done  with  the  various  sam- 
ples.    (4)  Probably,  however,  the  most  valid 


and   the   agents   are  particularly  instructed    yet   this  attention   to   outside   surroundings    criticism  of  exposure  tests  on  panels  or  small 


to  keep  the  premises  in  as  neat  and  clean  a    has  also  a  most  desirable  influence  and  adds 
condition   as  possible.     A  gradual   improve-    to  the  temporary  home  of  the  traveler  that 


ment  is  being  carried  on  in  this  way,  and 
we  expect  to  continue  the  work  in  line  with 
this  p'^licy,  believing  that  our  passengers 
will  appreciate  our  efforts  in  this  direction 
and  that  they,  as  well  as  ourselves,  will  be 


sense  of  attractiveness  that  makes  the  Amer- 
ican railroad  so  notable.  But  the  most  im- 
portant feature  of  this  systematic  campaign 
for  the  beautifying  of  what  is  one  of  the 
most    generally    used    and    widely    noticed 


benefited  thereby."— J.   F.  Wallace,   General    places  in  the  community— the  railroad  sta 
Manager. 


samples  is  that  the  conditions  are  not  those 
of  actual  service.  The  samples  are  located 
at  one  place  with  a  certain  exposure.  Thl3 
exposure  is  not  the  exposure  which  struc- 
tures actually  get.  Furthermore,  the  small 
panels  are  not  under  strain,  which  is  char- 
acteristic of  almost  every  metal  structure  In 
actual    service,    and   whatever   deterioration 


Grand  Trunk. — "While  we  have  done  some- 
hing  within  the  past  few  years  in  the  way 
.'  beautifying  the  surroundings  of  our  sta- 
•ons  by  lawns,  gardens,  etc.,  we  have  had 


tion— is   the    educatipnal    effect    it   has   had  may  be  due  to  strains  does  not  appear  in  the 

upon  each  community  whereby  the  universal  exposure  tests, 

beautifying  of  homes  and  streets  has  been  "We  have  spent  quite  a  little  time  trying 

rapidly    brought    nearer   a    fruition   that   is  to  devise  a  test  which  will  determine  whether 

ideal.  water  permeates  paints  or  other  materials  de- 
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signed  to  be  used  as  protective  coatings. 
Our  first  thought  was  to  put  on  glass  or  other 
transparent  non-absorbent  surface,  some  sub- 
stance which  would  change  color  when  water 
gets  to  ii,  and  after  the  gum  holding  the 
material  had  been  dried  out  thoroughly,  coat 
It  with  paint  or  other  prolectivfe  coating,  and 
then  put  the  painted  object  Into  water.  Ex- 
periments with  anhydrous  suiphate  of  cop- 
per and  other  materials  which  change  colcr 
when  water  gets  to  them,  proved  not  very 
satisfactory.  Apparently  during  the  drying 
of  paints  of  which  linseed  oil  is  a  constit- 
uent, water  is  formed  in  the  layer  itself, 
due  to  the  chemical  action.  Our  experiments 
showed  some  blueing  of  the  anhydrous  sul- 
phate of  copper,  even  before  the  specimen 
had  been  put  in  water.  The  most  success- 
ful results  which  we  have  obtained  have  been 
by  using  a  water  solution  of  dextrine.  We 
have  made  a  number  of  such  tests,  and  have 
found  that  almost  no  paint  containing  lin- 
seed oil  as  a  constituent,  is  impervious  to 
water. 

"There  are  still  some  uncertainties  in  the 
tests.  For  example,  linseed  oil  paint  does 
not  reach  its  final  state  of  oxidation,  or  the 
change  which  we  call  drying,  for  quite  a 
period  of  time.  We  have  not  yet  made  any 
tests,  where  the  paint  layer  was  allowed  to 
harden  for  more  than  ten  days  or  two  weeks. 
It  is  possible  that  a  longer  time  before  the 
paint  was  tested  would  prove  advantageous, 
and  there  is  considerable  indication  that 
such  would  be  the  case.  There  are  indica- 
tions still  further  that  the  presence  of  pig- 
ment very  greatly  helps  the  linseed  oil  to 
resist  the  penetration  of  water,  and  also  a 
good  deal  of  evidence  that  the  fineness  of 
the  pigment  is  a  most  important  element  in 
the  water  resistance  of  the  layer.  Further- 
more, the  nature  of  the  pigment  seems  to  be 
an  element  likewise  in  the  problem. 

"The  query  may  arise,  why  is  it  that  a 
layer  of  paint  made  with  linseed  oil  should 
allow  water  to  get  through  it? 

"It  seems  almost  incredible  that  an  oily 
substance  spread  out  in  a  thin  layer  should 
not  so  completely  repel  water  that  there 
would  be  no  permeation  of  the  layer.  But  it 
must  be  remembered  that  dried  linseed  oil 
is  no  longer  an  oil.  The  mass  of  dried 
linseed  oil,  if  we  may  trust  Mulder's  re- 
searches, is  a  tough,  leathery  sort  of  mate- 
rial, which  does  not  leave  an  oily  stain  when 
touched,  and  which  is  changed  chemically 
from  being  an  oil  into  a  material  which 
Mulder  calls  'linoxyn.'  During  the  drying 
or  the  change  of  the  oil  to  linoxyn,  there 
seems  little  doubt  but  that  oxygen  is  ab- 
sorbed and  carbonic  acid  at  least  is  given 
off;  but  if  carbonic  acid  is  given  off  as  fast 
as  it  is  formed,  it  must  escape,  and  it  must 
escape  not  only  from  the  outer  surface  of 
the  layer  of  paint,  but  also  deeper  down  in 
the  layer,  and  it  is  believed  that  this  escape 
of  the  carbonic  acid,  it  being  a  gas,  leaves 
apertures  in  the  dried  layer,  through  which 
apertures  the  water  passes  when  the  mate- 
rial is  tested,  as  has  already  been  described. 
Whatever  the  philosophic  explanation  of  the 
porosity  of  the  layer  of  dried  linseed  oil 
paint  may  be,  if  our  experiments  are  to  be 
trusted,  this  porosity  is  a  universal  charac- 
teristic at  least  of  the  layer  two  weeks  old. 
"We  cannot  help  feeling  that  our  experi- 
ments seem  to  indicate  that  it  is  going  to  be 
difficult,  not  to  say  impossible,  to  make  a  per- 
fectly water-resistant  productive  coating  out 
of  a  material  which  consists  largely  of  lin- 
seed oil.  Substances  brought  forward  as  pro- 
tective coatings  which  dry  by  evaporation  of 
the  solvent,  seem  to  offer  much  more  pros- 
pect of  success." 

Malcolm  McNaughton  (Joseph  Dixon 
Crucible  Company)  : — In  outlining  a  test 
scheme  for  protective  paints,  the  following 
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points  are  to  be  considered:  Cost,  applica- 
tion, drying,  adhesion,  elasticity,  porosity,  re- 
sistance to  mechanical  injury,  permanency. 

1.  Cost.  '1  his  point  may  or  may  not  be  in- 
cluded in  a  scheme  for  testing  paints.  It  is 
properly  included  when  the  test  is  made  by 
the  person  who  is  directly  interested  in  the 
economic  side  of  the  question,  and  may  prop- 
erly be  left  out  by  him  who  has  to  determine 
only  the  value  of  the  paint  as  a  protective 
coating. 

2.  Application.  This  bears  on  the  facility 
with  wuich  the  coat  may  be  applied,  whether 
it  may  be  properly  applied  over  other  and 
dittereut  coatings,  wheiner  it  may  be  applied 
at  all  ordinary  temperatures,  and  whether 
or  not  any  special  treatment  of  the  surfaces 
is  required.  Knowledge  on  these  points  is 
only  to  be  had  by  actual  trials. 

3.  Drying.  Continued  observation  during 
an  actual  trial  will  give  all  the  information 
necessary  on  this  point.  But  it  is  necessary 
that  observations  be  made  up  to  the  time  thai 
the  paints  are  actually  hard  and  dry,  be 
cause  it  may  happen  that  one  paint  may 
begin  to  dry  on  the  outside  more  rapidly 
man  another  which  may  finally  pass  it  and 
become  dry  first. 

4.  Adhesion.  This  is  a  most  important 
point,  it  being  self-evident  that  any  paint  to 
protect  must  stay  in  place.  Relative  adhe- 
sion, when  decidedly  unlike,  may  be  de- 
tected when  the  paints  are  fresh  by  simply 
peeling  off  at  the  point  of  a  chisel.  But  ad- 
hesion must  persist  throughout  the  life  of 
the  paint,  so  that  it  becomes  necessary  to 
test  the  paint  films  after  having  given  them 
somewhat  the  effect  of  age.  Probably  as  fair 
a  way  as  any,  to  secure  this  effect,  is  to  sub- 
ject plates  of  painted  iron  or  tin  to  repeated 
alternations  of  heat  and  moisture.  Tests  for 
adhesion  should  be  made  before  any  others, 
as  a  paint  coat  which  lacks  this  quality, 
when  new,  should  be  immediately  con- 
demned. 

5.  Elasticity.  This  quality  enables  a  paint 
film  to  accommodate  itself  to  its  base  during 
changes  as  a  result  of  variation  of  tempera- 
ture or  form.  When  we  consider  the  great 
difference  in  the  coefficient  of  expansion  be- 
tween the  metals  and  oils,  we  see  that,  un- 
less there  is  a  certain  degree  of  elasticity, 
rupture  of  the  paint  film  must  occur.  Films 
of  paint,  detached  from  their  support,  are 
best  for  determining  relative  elasticity.  The 
simple  test  of  bending  is  enough  to  give 
information  where  the  difference  in  elasticity 
is  enough  to  be  of  importance. 

6.  Porosity.  Since  iron  does  not  rust  ex- 
cept in  the  presence  of  moisture,  it  is  impor- 
tant that  the  protecting  film  of  paint  should 
be  non-porous  in  the  highest  degree,  without 
the  sacrifice  of  other  desirable  qualities.  This 
is  a  test  which  should  be  applied  when  the 
paint  is  in  its  most  perfect  condition  as  a 
protecting  film.  It  is  not  correct  to  test  by 
repeated  evaporations  of  water  in  a  painted 
dish,  because  the  deterioration  of  the  paint 
by  these  repeated  evaporations  is  also  in- 
volved. The  method  of  using  postage  stamps 
painted  on  glass,  covered  with  a  couple  of 
coats  of  paint,  and  when  dry,  immersed  in 
water,  seems  good.  This  may  not  be  exactly 
correct  in  its  technical  aspect,  but  should 
give  approximately  correct  results  when 
made  for  comparative  purposes. 

7.  Resistance  to  Mechanical  Injury. .  Tests 
to  determine  this  need  be  made  only  in  spe- 
cial instances  where  conditions  are  such  that 
protective  coverings  may  fail  from  this 
course.  Where  such  a  test  is  advisable,  it  is 
easily  made  by  allowing  a  stream  of  sharp 
sand  to  flow  over  the  painted  surfaces  from 
a  hopper,  the  sand  being  returned  from  time 
to  time.  The  test  is  easily  made  more  or  less 
severe  by  varying  the  height  of  fall  and 
angle  at  which  the  stream  strikes  the  plate. 
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8.  Permanency.  Protective  coatings  may 
be  assured  as  quickly  reaching  their  condi- 
tion of  greatest  efficiency.  We  may  consider 
that  when  a  paint  has  become  what  we  call 
dry,  it  has  reached  that  condition.  From  that 
point  oi  greatest  efficiency  there  is  a  grad- 
ual, more  or  less  rapid  progression  toward 
ultimate  faiiure;  The  paint  in  which  this 
progression  is  slowest  is  to  be  taken  as  the 
most  permanent.  The  value  of  this  function 
must  be  determined  entirely  separate  from 
the  determinations  of  the  other  qualities, 
and  the  test  should  be  so  conducted  as  to 
bring  about  a  slow  change,  rather  than  to 
destroy.  The  test  should  be  made  with  es- 
pecial reference  to  the  conditions  under 
which  the  paint  is  to  be  used.  The  test  should 
be  made  with  paint  films  which  have  been 
detached  from  their  support.  They  should 
be  of  sufficient  thickness,  not  less  than  two 
coats,  and  probably  three  would  be  better. 
They  may  be  prepared  on  thin  zinc  plates, 
the  zinc  being  dissolved  off  by  dilute  sul- 
phuric acid,  or  they  may  be  prepared  on 
cardboard  covered  with  a  paste  of  dextrine. 
When  dry  the  whole  is  immersed  in  water 
and  the  support  soaked  until  it  may  be  sep- 
arated from  the  film.  Films  of  various 
paints  to  be  compared  are  subjected  to  the 
same  set  of  conditions  and  their  relative  ac- 
tion observed. 

It  is  much  easier  to  detect  changes  in  films 
separated  in  this  way  than  when  attached 
to  their  supports. 

The  foregoing  teets,  while  simple,  and 
probably  capable  of  much  improvement,  are 
Lufflcient  to  give  considerable  information 
when  made  carefully  for  competitive  pur- 
poses, yet  at  the  same  time  they  do  not  give 
exact  values.  Under  any  one  test  in  ques- 
tion, it  will  be  easy  to  show  that  one  paint 
is  better  than  another,  but  not  so  easy  to 
show  just  how  much  better.  Judgment  in 
this  matter  can  only  come  with  experience. 
It  is  to  be  supposed  that  any  test  of  paints 
is  for  the  purpose  of  selecting  the  one  most 
suitable  for  some  set  of  actual  conditions, 
and  that  these  actual  conditions  indicate  the 
relative  importance  of  the  tests  to  be  made. 

The  rate  of  drying,  resistance  to  mechani- 
cal injury,  porosity,  adhesion,  etc.,  may  each 
in  turn  be  the  feature  of  greatest  importance. 
It  would  certainly  be  an  absurdity  to  lay 
much  stress  on  relative  porosity  of  a  coating 
which  is  to  be  applied  to  bridges  in  Arizona, 
or  to  pay  much  attention  to  the  matter  of 
elasticity  in  a  paint  for  ironwork  in  a  damp 
subcellar. 

Unfortunately,  no  paint  has  yet  been  dis- 
covered which  possesses  pre-eminently  all 
the  qualities  needed  for  iron  and  steel  pro- 
tection, so  it  becomes  necessary  for  us,  if  we 
hope  to  get  best  results,  to  determine  in 
some  way  what  particular  product  is  at  least 
as  good  as  any  other  for  the  case  in  hand.  It 
seems  to  be  entirely  within  the  scope  of  this 
committee,  in  addition  to  suggesting  meth- 
ods of  making  tests,  to  suggest  also  a  scheme 
for  combining  the  values  obtained  by  such 
tests,  into  an  equation,  the  solution  of  which 
will  give  relative  values  in  particular  cases. 
For  instance,  the  efficiency  of  a  coating  may 
be  represented  by  an  equation  where  one 
side  consists  of  the  sum  of  the  values  for 
the  various  functions  previously  determined 
by  experiment,  each  multiplied  by  a  factor 
which  represents  its  particular  importance  In 
any  specified  case.  Thus  in  different  cases 
we  may  take  the  factors  as  follows: 

Cost   1  Cost  1  ""ost  1 

Application  ..  .1  Apnilcation  ..  .1  Application  ...    1 

Drvlnp; 4  Diving 1  Hryins 1 

Adhesion 2  Adhpsion 1   Adhesion    1 

Elasticity 1  '"Insticity 1  IClasticity 1 

Porosity    2  rorosity    1   Porosity    10 

Resistance     to     Resistance     to     Resistance     t  o 
mechanical  In-       mechanical  in-      mechanical  in- 

lury    .S     .iury    1     iiiry    1 

Permanency   ..2  Permanency   .  .0  Permanency  ..    I 
The   first    set    might   be    used    In    testing 
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paints  for  steel  cars,  the  second  for  highway 
bridges,  and  the  third  for  ironwork  in  loca- 
tions subjected  to  steam  and  acid  vapors. 
Such  a  scheme  will  have  its  limitations  and 
Tanations  due  to  the  personal  equation  of 
the  man  operating  it,  but  eventually  there 
would  come  a  certain  degree  of  standardiza- 
tion. These  suggestions  are  presented  with 
the  idea  of  showing  the  advisability  of  a 
scheme  which  will  necessitate  the  considera- 
tion  of  all  the  points  involved. 

With  regard  to  time  tests,  not  much  need 
be  said  except  that  the  pieces  to  be  exposed 
should  have  at  least  2  sq.  ft.  of  area  on  each 
side,  and  should  have  two  coats,  the  second 
applied  only  when  the  first  is  dry.  The  sec- 
ond coat  should  be  dry  before  exposure  oc- 
curs, and  the  exposure  should  represent  the 
average  conditions  it  is  desired  to  protect 
against.  The  test  piece  should  consist  of  ver- 
tical and  horizontal  parts,  the  latter  to  serve 
as  a  resting  place  for  water,  cinders,  dust, 
etc.  Where  such  pieces  have  been  examined 
from  time  to  time,  such  places  should  be  cov- 
ered by  paint  to  prevent  extension  of  corro- 
sion from  the  damaged  surfaces.  This  patch- 
ing-up  paint  should  be  of  a  different  color 
than  the  paint  which  is  being  tested,  to  avoid 
any  confusion. 

S.  B.  Newberry: — It  is  difficult  for  me  to 
suggest  a  scheme  for  testing  Portland  cement 
as  a  protective  coating  for  iron  and  steel, 
since  the  methods  of  using  it  for  this  pur- 
pose have  not  yet  been  developed.  How- 
ever, I  think  there  is  no  reason  why  cement 
should  not  be  submitted  to  the  same  tests 
as  other  paints,  so  far  as  these  are  found 
to  be  applicable.  Cement  coatings  should, 
however,  be  kept  in  moist  air  at  least  24 
hrs.  after  being  applied.  Whether  this  will 
prove  practicable  on  a  working  scale  must  be 
determined  by  experience. 

For  these  experiments  cement  in  extreme- 
ly fine  state  of  division  will  be  necessary. 
We  have  facilities  for  furnishing  such  ce- 
ment, prepared  from  our  regular  product  by 
air  separation,  and  could  ship  a  barrel  or  so 
for  experiment  at  any  time.  The  cement 
should  be  mixed  with  water  to  about  the  con- 
sistency of  ordinary  oil  paint,  and  kept  thor- 
oughly stirred  while  being  applied. 

I  would  suggest  also  experiments  with  ce- 


The  preservation  of  steel  cars  is  a  question 
requiring  careful  study.  The  preparation  of 
the  cars  for  painting  is  obviously  of  prime 
importance.  An  experience  will  serve  to 
show  to  what  extent  this  point  should  be 
considered.  In  making  an  observation  re- 
cently the  writer  noticed  that  the  plates  of 
a  new  steel  car  were  covered  with  oil  which 
had  been  used  on  the  rivet  holes.  This  oil 
had  spread  over  the  surface  of  the  car  in 
large  spots.  The  writer  instructed  the  paint- 
ers to  remove  the  grease  entirely  from  the 
surface,  but  before  these  instructions  had 
been  given  the  men  had  painted  a  part  of 
the  car  without  removing  the  grease.  On 
the  following  day,  after  the  entire  car  had 
been  painted,  it  was  found  that  the  coating 
w'as  entirely  dry  except  on  the  first  section, 
from  which  the  grease  had  not  been  removed. 
The  paint  on  this  section  was  perfectly  wet; 
that  is  to  say,  it  was  in  the  same  condition 
as  when  first  applied.  In  order  to  expedite 
the  completion  of  the  car,  the  men  were 
instructed  to  wipe  off  both  the  wet  paint  and 
the  grease  which  had  caused  the  trouble. 
Where  the  grease  remained,  both  it  and  the 
paint  could  be  wiped  off,  but  from  contiguous 
spots  where  no  grease  existed  the  paint  was 
hard  and  clung  so  firmly  to  the  steel  surface 
that  it  was  removed  with  difficulty  by  the 
use  of  a  knife. 

Another  mb:tter  of  importance  in  this  con- 
nection is  the  removal  of  mill  scale  and  rust. 
The  painting  of  steel  cars  offers  an  oppor- 
tunity of  painting  under  precisely  the  same 
conditions  if  each  car  be  cleaned  alike.  Nat- 
urally the  conditions  of  exposure  vary  to 
some  extent,  but  a  record  could  be  kept  of 
certain  cars  and  by  inspection  from  time  to 
time  instructive  results  might  be  obtained. 
Cars  might  be  chosen  which  remain  continu- 
ally on  the  same  railroad,  for  example,  cars 
carrying  coal  from  the  mines  to  tidewater. 


The  Steamship  Minnesota. 


The  accompanying  illustration  shows  the 
twin-screw  steamship  Minnesota,  built  by 
the  Eastern  Shipbuilding  Company,  New 
London,  Connecticut.  The  Minnesota  is 
the  largest  freighter  ever  built  in  America, 


ft.;  breadth,  73  ft.  6  in.;  molded  depth.  56 
ft.;  maximum  draft,  36  ft.  6  in.,  or  the  same 
as  that  of  the  White  Star  steamship 
Baltic,  which  is  the  largest  steamship 
afloat,  and  which  was  described  in  the  Rail- 
road Gazette,  July  15,  1904.  The  total  space 
available  for  cargo  and  coal  is  1,072,000  cu. 
ft.,  and  her  dead  weight  can-ying  capacity 
is  between  20,000  and  25,000  tons.  With  a 
draft  of  36%  ft.  her  displacement  would  be 
37,000  tons,  and  with  a  draft  of  33  ft.  her 
displacement  would  be  about  33,000  tons. 
She  is  built  of  steel  throughout  and  is  di- 
vided transversely  into  13  water-tight  com- 
partments, and  has  a  longitudinal  bulk-head 
from  keel  to  main  deck,  which  is  water- 
tight in  both  engine  and  boiler  spaces,  mak- 
ing in  all  15  water-tight  compartments 
above  the  double  bottom.  The  double  bot- 
tom is  6  ft.  deep  and  extends  from  end  to 
end.  It  is  divided  into  30  separate  water- 
tight compartments  in  which  3,966  tons  of 
water  ballast  can  be  stored.  There  are  five 
steel  decks  extending  the  full  length  of  the 
ship,  and  there  are  four  more  steel  decks 
in  the  passenger  spaces,  making  nine  decks 
in  all.  From  the  upper  navigation  bridge 
to  the  keel  is  a  distance  of  about  89  ft. 
There  are  ample  facilities  provided  for 
rapid  loading  and  unloading,  there  being 
34  cargo  booms  in  all.  One  of  these  booms 
has  a  lifting  capacity  of  about  40  tons,  and 
one  of  the  hatches  is  long  enough  to  allow 
a  complete  locomotive  to  be  lowered  into 
the  hold.  The  steam  is  generated  by  16 
Niclausse  water  tube  boilers.  These  have 
a  heating  surface  of  40,615  sq.  ft.  and  a 
grate  surface  of  1,081  sq.  ft.  The  steam 
pressure  is  250  lbs.  The  funnel  is  elliptical, 
measuring  19  ft.  fore  and  aft,  and  16  ft. 
3  in.  transversely,  and  its  top  is  135  ft. 
above  the  keel  of  the  ship.  Induced  draft 
is  used  and  automatic  stokers  and  ash  con- 
veyors will  be  installed  if  results  of  the 
tests  which  are  now  being  made  with  them 
on  her  sister  ship,  the  Dakota,  prove  suc- 
cessful. The  total  coal  bunker  capacity  is 
about  6,000  tons,  2,000  tons  being  stored 
in  a  reserve  bunker.  The  permanent  coal 
bunkers  are  over  the  boilers  and  deliver 
coal  through  chutes  to  the  firing  platform. 
The  main  engines  are  of  the  triple  expan- 


ment  with  the  addition  of  calcium  chloride 
to  the  amount  of  5  and  10  per  cent,  of  the 
weight  of  the  cement,  having  found  by  exper- 
iment that  this  aids  greatly  in  producing  a 
thorough  set  of  the  cement  oefore  drying 
takes  place. 

W.  A.  Polk    (Patterson  Sargent  Co.):  — 


The  Steamship   Minnesota.* 

and  the  fourth  largest  steamship  in  the 
world.  She  was  built  for  the  Pacific  trade 
and  is  to  run  in  connection  with  the  Great 
Northern  Railroad,  which  has  its  Pacific 
terminal  at  Seattle.  The  principal  dimen- 
sions of  the  Minnesota  are:  Length,  630 
•Photo  courtesy  SdenHftc  American. 


slon  type  with  cylinders  29  in.,  51  in.  and 
89  in.  in  diameter  by  57  in.  stroke,  and  de- 
velop from  10,000  to  12,000  h.p.  at  78  revo- 
lutions per  min.  The  twin  screw  propellers 
are  each  20  ft.  in  diameter.  The  average 
speed  of  the  vessel  is  about  15  knots  per 
hour. 


September  30,  1904. 
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THE    INTERNATIONAL    ENGINEERING 
CONGRESS. 


An  International  Engineering  Congress, 
held  under  the  auspices  of  the  American  So- 
ciety of  Civil  Engineers,  will  begin  its  meet- 
ings on  Monday  next,  the  third  of  October, 
at  the  World's  Fair,  St.  Louis.  Eleven  years 
ago,  at  the  time  of  the  World's  Fair  at  Chi- 
cago, a  similar  congress  met,  and  now  we 
are  to  have,  in  the  papers  which  will  be 
presented  at  this  meeting,  a  review  of  engi- 
neering progress  throughout  the  world  dur- 
ing the  intervening  decade.  Such  gatherings 
as  this  and  its  predecessor  are  of  more  value 
to  the  engineering  profession  than  is  ap- 
parent at  once  from  a  casual  glance  over 
the  long  list  of  subjects  which  are  to  be 
considered  by  the  various  sections.  They 
are  the  means  of  bringing  together  the  most 
eminent  engineers  from  all  over  the  world, 
and,  just  as  the  national  engineering  socie- 
ties promote  among  their  members  a  feeling 
of  pride  and  dignity  in  the  pursuit  of  their 
profession,  so  does  an  international  congress 
of  this  kind  promote  as  well  a  spirit  of  co- 
operation and  friendly  feeling  which  is  of 
quite  as  much  value  as  the  mere  interchange 
of  technical  information  which  takes  place 
during  the  discussions. 

The  Chicago  congress  was  held  under  the 
auspices  of  the  three  national  engineering 
societies  of  the  United  States:  the  Civil  Engi- 
neers, the  Mechanical  Engineers,  and  the 
Mining  Engineers.^  The  Institute  of  Electri- 
cal Engineers  was  not  then  in  existence.  In 
fact,  the  science  of  electricity  was  at  that 
time  hardly  out  of  its  infancy,  and  but  littl« 
attention  was  paid  to  electrical  subjects. 
This  year's  general  congress  is  to  be  held 
under  the  auspices  of  only  one  of  the  engi- 
neering societies,  and,  naturally,  the  sub- 
jects which  will  be  discussed  are  more  or 
less  limited  to  the  scope  of  civil  engineering. 
An  electrical  congress  has  already  been  held 
in  St.  Louis  and  was  attended  by  the  world's 
most  eminent  electrical  scientists  and  engi- 
neers. The  mining  and  mechanical  engineers 
have  not  seen  fit  to  encourage  a  gathering 
of  this  kind,  this  year,  so  that,  in  a  sense, 
the  Chicago  congress  will  be  remembered  as 
having  a  broader  significance  than  the  con- 
gresses at  St.  Louis  in  1904. 

The  American  Society  of  Civil  Engineers 
has  drafted  its  most  distinguished  members 
to-  direct  the  work.  Each  of  the  men  who 
have  been  appointed  chairmen  of  the  seven 
sections  are  men  who  have  world-wide  repu- 
tations as  engineers  and  are  experts  in  those 
branches  covered  by  their  respective  sections. 
The  committee  in  charge  has  wisely  placed 
no  restrictions  on  those  who  may  take  part 
in  the  work  of  the  congress  and  invitations 
have  been  given  to  all  engineers  regardless 
of  their  affiliation  with  any  organization  or 
engineering  society.  Undoubtedly  a  large 
number  of  those  who  participate  in  the  dis- 
cussions will  be  men  who  have  no  connection 
with  the  American  society. 

The  meetings  will  fill  six  days.  On  the 
first  day  there  will  be  a  general  mefeting  of 
the  congress,  and  on  the  four  succeeding  days 


each  of  the  sections  will  hold  separate  meet- 
ings for  the  discussion  of  the  topics  included 
under  their  titles.  On  the  last  day  there 
will  be  another  general  meeting.  By  this 
arrangement  each  section  will  have  four  ses- 
sions of  from  two  to  three  hours  each  for 
the  discussion  of  its  own  papers.  Ten  or  12 
hours  seems  a  ridiculously  short  time  in 
which  to  consider  even  a  few  of  the  many 
papers  which  have  been  promised.  Under 
section  A,  Waterways,  for  example,  there 
are  to  be  25  papers,  each  of  which  might  well 
be  the  subject  of  a  long  and  profitable  dis- 
cussion. As  in  almost  every  other  conven- 
tion, or  meeting,  of  this  kind,  those  in  charge 
have  been  too  ambitious.  It  will  be  a  phy- 
sical Impossibility  to  get  through  with  the 
long  list  of  papers  in  the  short  time  which 
has  been  allotted,  and  many  must  be  left 
practically  untouched. 

The  international  character  of  the  congress 
is  evident  from  the  list  of  authors  of  papers 
which  will  be  presented.  American  engi- 
neers by  no  means  predominate,  and  nearly 
every  country  in  Europe  is  represented,  with 
the  noticeable  exception  of  Germany.  Japan 
and  the  Argentine  Republic  are  among  the 
comparatively  new  members  of  the  family  of 
nations  which  will  have  representatives  in 
attendance.  A  large  delegation  from  the  In-, 
stitution  of  Civil  Engineers  of  London  has 
already  arrived,  and  memljers  of  other  for- 
eign engineering  societies  as  well.  These 
visi-tors  are  inspecting  engineering  works  in 
some  of  the  principal  cities,  taking  the  oppor- 
tunity of  the  congress  to  see  the  best  ex- 
amples of  engineering  progress  in  the  United 
States;  and  they  will  meet  our  greatest  engi- 
neers. They  will  not  be  disappointed  in  the 
things  that  they  see. 


after  exhaustive  tests   to   determine   its   be- 
havior under  the  most  severe  conditions. 


August  Accidents. 


The  pamphlet  on  ventilation  of  passenger 
cars,  which  the'  Pennsylvania  Railroad  has 
just  issued,  is  an  important  addition  to  tech- 
nical literature.  The  experiments  which  it 
describes  constitute  a  distinct  addition  to 
railroad  knowledge,  and  in  equipping  hun- 
dreds of  its  cars  with  adequate  fresh-air  in- 
takes the  road  has  put  itself  ahead  of  all 
others  in  this  respect.  The  studies  here  re- 
ported are  important  not  so  much  on  ac- 
count of  any  strikingly  original  facts  brought 
out  as  because  the  subject  is  dealt  with  in  a 
comprehensive  way.  Railroad  men  and  in- 
ventors innumerable  have  dabbled  with  car 
ventilation,  and  many  of  them  have  written 
useful  essays,  but  very  little  progress  has 
been  made.  It  remained  for  the  expert  en- 
gineers of  a  strong  railroad  company  with  a 
persistent  policy,  to  "round  up"  the  true  the- 
ories and  put  them  into  practice  extensively. 
Elsewhere  in  this  issue  the  method  and  ap- 
paratus which  have  finally  been  adopted  are 
quite  fully  described.  The  experiments  have 
extended  over  ten  years.  The  plan  seems  to 
be  as  near  the  ideal  as  it  is  possible  to  get. 
The  supply  of  fresh  air  is  always  adequate, 
and  it  is  distributed  throughout  the  length  of 
the  car.  The  currents  do  not  come  in  contact 
with  passengers,  yet,  at  the  same  time  they 
go  to  every  part  of  the  car.  But  little  dust 
and  dirt  and  practically  no  cinders  are  car- 
ried in  from  the  outside,  and  in  the  winter 
the  cold  air  is  warmed  and  dried  by  contact 
with  the  steam  pipes  before  it  reaches  the  in- 
side of  the  car.  It  is  hardly  necessary  to 
say  that  this  arrangement  has  been  finally 
approved  by  the  Pennsylvania  Railroad  only 


The  condensed  record  of  the  principal  traiu 
accidents  which  occurred  in  the  United 
States  in  the  month  of  August,  printed  in 
another  column,  contains  accounts  of  16 
collisions  and  24  derailments.  Those  which 
were  most  serious,  or  which  are  of  special 
interest  by  reason  of  their  causes  or  attend- 
ing circumstances,  occurred  as  follows: 

Killed.  Injured. 

7tb.      Eden,   Colo 94  3 

8th.     riainfield.   111 -0 

8th.     Spottsville.   Ky 4  0 

9th.      Chicago,    111 5  7 

12th.      Diinlo.  Pa 1  0 

14th.     Silverpoint.   Tenn 1  23 

17th.      Altamont,    Mo 2  15 

The  disaster  at  Eden,  Colorado,  resulted  in 
more  deaths  than  were  ever  before  reported 
in  a  train  accident  in  the  United  States. 
More  distressing  circumstances  have  oc- 
curred in  connection  with  hundreds  of  col- 
lisions and  derailments,  particularly  those 
accompanied  by  fire  and  those  where  the 
victims  have  been  scalded;  but  measuring 
solely  by  figures  Eden  now  heads  the  list. 
If  we  could  estimate  the  suffering  It  would 
no  doubt  fall  far  below  many  other  cases, 
the  proportion  of  injured  to  killed  being  aa 
1  to  30. 

The  circumstances  of  this  accident  were  re- 
ported in  the  Railroad  Gazette  of  August 
12,  page  226.  Both  the  conductor  and  the 
engineman  having  been  killed  all  questions 
as  to  possible  errors  of  judgment  on  their 
part  must  go  unanswered.  The  indications 
that  the  train  was  moving  slowly  are  be- 
lieved to  afford  evidence  that  the  men  in 
charge  were  watching  for  danger;  but  the 
only  assurance  we  have  that  they  watched 
with  reasonable  intelligence  and  caution  is 
their  long  experience  and  good  record.  Un- 
fortunately, men  of  experience  and  reputa- 
tion make  mistakes  of  judgment;  and,  more- 
over, they  often  get  into  a  state  of  mind 
where  they  do  not  fear  danger  so  much  as 
they  ought.  Perhaps  this  is  inevitable.  ThQ 
man  possessed  of  the  ideally  cautious  tem- 
perament required  by  the  usual  railroad 
rules  might  not  be  a  success  as  an  express 
engineman. 

Quite  likely  Colorado  becomes  the  scene 
of  the  worst  train  accident  9n  record  be- 
cause she  has  more  dangerous  conditions 
than  exist  in  the  Eastern  States,  where  our 
past  records  have  chiefly  been  made.  The 
suddenness  of  the  "cloudbursts"  in  the  Rocky 
Mountains,  and  the  large  volume  of  water 
with  which  they  fill  dry  channels  are  dif- 
ferent from  anything  that  is  to  be  found  in 
more  level  regions.  Indeed,  one  of  the  criti- 
cisms passed  upon  the  railroad  company  is 
that  it  has  been  too  ready  to  fill  important 
official  positions  with  men  from  the  east,  dis- 
placing men  who  have  had  experience  in 
mountain  railroading.  Disasters  like  Eden 
have  been  predicted  by  old  railroaders  ac- 
quainted with  that  territory.  The  road  has 
also  been  criticized  for  having  too  few  tele- 
graph offices,  one  near  the  Eden  bridge  hav- 
ing been  closed  not  long  ago.  With  this  is 
coupled  the  statement  that  on  a  week  day 
the  track-repairmen  might  have  been  on  duty 
near  the  bridge  and  have  prevented  the  train 
from  going  upon  it.  It  is  obvious  that  if 
the  safety  of  trains  depends  on  track  watch- 
men, Sunday  trains  deserve  as  complete  pro- 
tection as  is  accorded  week-day  trains.  It 
is  said  that  the  men  in  charge  of  the  north- 
bound passenger  train  which  had  passed  over 
the  bridge  a  few  minutes  before  the-  disaster 
did  not  notify  the  superintendent  that  the 
water  was  high,  because  there  was  no  tele- 
graph operator  on  duty  at  the  station  where 
they   would    naturally  have   left  their   mes- 
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sage;  but  this  does  not  explain  why  they  did 
not  stop  the  southbound  train  and  warn  it. 

We  recount  these  circumstances,  supple- 
menting what  has  been  printed  before,  for 
the  purpose  of  suggesting  the  more  import- 
ant elements  of  the  problem  of  prevention. 
To  particularly  define  the  problem  would  re- 
quire a  study  on  the  ground.  To  settle  it 
perfectly  may  be  impossible.  Look  for  a 
moment  at  what  is  demanded:  a  bridge  high 
enough  and  long  enough  to  pass  a  flood 
which  can  be  only  roughly  estimated;  a  sec- 
tion master  who  will  unerringly  order  out 
track  watchman  at  any  and  all  times  when 
necessary,  never  hesitating  a  minute;  a  sta- 
tion agent  who  will  discern  the  signs  of  the 
sky  unfailingly  and  report  promptly  to  the 
train  despatcher:  a  despateher  who  will  run 
no  risk,  yet  will  not  hinder  trains  unneces- 
sarily; and  finally  conductors  and  enginemen 
who  will  be  cautious  in  the  extreme  yet  will 
"get  their  trains  over  the  road"  to  the  satis- 
faction of  the  superintendent.  To  comply 
with  all  these  conditions  a  railroad  com- 
pany must  not  only  have  experienced  and 
well  trained  men  but  must  have  a  good  vol- 
ume of  traffic  to  pay  the  bills.  The  only  al- 
ternative is  very  low  speed  for  all  trains, 
with  the  understanding  that  delays  must  be 
expected. 

There  was  one  serious  passenger  train 
wreck  in  Canada  in  August;  a  butting  col- 
lision near  Richmond,  Quebec,  on  the  31st, 
killing  nine  persons  and  injuring  23.  This 
collision  appears  to  have  been  due  to  care- 
less reading  of  the  train  register.  The  coro- 
ner's jury  which  investigated  the  accident 
brought  in  a  verdict  which  says  that  con- 
fusion is  likely  to  occur,  through  the  fact 
that  two  trains  bearing  the  same  number, 
arrive  on  the  same  track  at  nearly  the  same 
time  [from  different  divisions],  and  that 
"train  registers,  besides  being  kept  distinctly 
apart  from  each  other,  should  be  checked  by 
some  special  official."  The  Montreal  Star 
says:  "These  recommendations  are  good, 
but  why  should  it  be  necessary  for  such  sim- 
ple precautions  to  be  suggested  to  railroad 
experts  by  a  coroner's  jury  and  as  the  out- 
come of  a  lamentable  disaster?" 

The  next  day  after  the  Richmond  collision 
there  was  one  nearly  as  bad  on  the  Canadian 
Pacific  at  Sintaluta,  300  miles  west  of  Win- 
nipeg, due  to  a  misplaced  switch  at  the  en- 
trance to  a  side  track.  In  this  collision  five 
passengers  were  killed.  Concerning  the  Sin- 
taluta case  the  Montreal  Witness  says: 

In  the  Richmond  disaster,  the  Sintaluta  wreck, 
and  the  many  other  'accidents'  there  is  worlt  for 
the  Railway  Commission,  not  only  of  investigation. 
but  of  founding  upon  the  evidence  it  receives  a 
stringent  set  of  regulations,  with  heavy  penalties 
for  disobedience  of  the  same.  The  Railroad  Com- 
mission, too,  would  find  It  a  good  subject  for  in- 
vestigation as  to  how  far  it  is  true  that  certain 
railway  officials  wink  at  disobedience  to  the  rules 
on  the  part  of  the  men  as  long  as  there  Is  not  an 
accident.  The  men  will  assure  you.  on  some  rail- 
ways, that  the  rules  are  all  right  if  the  men  were 
permitted  to  live  up  to  them.  But  an  engineer 
who  followed  the  rules  exactly  would  make  bad 
time,  and  would  (so  they  say)  be  'pulled'  from  his 
engine  for  a  week  or  a  month  as  a  punishment. 
They  therefore  'take  chances'  and  disregard  rules 
with  the  knowledge  of  the  officials.  .  .  An- 
other thing  In  which  reform  is  needed  Is  in  the  In- 
quiry by  a  coroner's  Jury.  Many  people  would, 
indeed,  to-day.  In  all  cases  of  seriousness,  abolish 
the  coroner's  jury  altogether.  The  services  of  the 
Jurymen  are  naturally  given  grudgingly,  as  It  Is 
forced  and  unpaid  labor;  the  jury  is  inexpert  and 
haphazard  in  receiving  and  rejecting  evidence  and 
In  arriving  at  conclusions.  Half  the  time  there 
are  no  conclusions,  and  the  other  half  the  conclu- 
sions of  a  jury  are  not  carried  Into  effect.  If  all 
railroad  accidents  were  Investigated  by  a  commis- 
sion of  experts,  as  In  the  case  of  wrecks  at  sea, 
and  the  blame  duly  apportioned,  that  would  be  a 
step  in  the  right  direction  ;  hut  a  step  which 
should  keep  It  close  companionship  would'  be  one 
by  which  adi'fjuate  punishment  should  follow  crim- 
inal negligence,  however,  'high  up'  the  criminal 
might  be.  Various  attempts  have  been  made  to 
pass  legislation  having  this  purpose,  but  railway 
influence  is  strong  at  Ottaw^  on  both  sides  of  the 
House,  almost  every  member  enjoys  direct  favors 
at  the  hands  of  the  railway,  and  nearly  all  such 
legislation  Is  blocked.  The  most  of  these  slaugh- 
ters could  be  prevented  if  legislators  were  deter- 
mined."                           

The   number  of  electric-car  accidents  re- 


ported as  occurring  in  the  United  States 
in  August  was  23,  in  which  13  per- 
sons were  killed  and  203  injured.  One  of 
the  deaths  and  six  of  the  injuries  are  charged 
to  a  runaway  on  a  curve,  due  to  the  failure 
of  a  brake  chain;  a  collision  at  a  crossing, 
injuring  six  persons,  was  due  to  a  failure 
in  hand  signaling,  and  35  injuries  are 
charged  to  a  collision  near  Pittsford,  N.  Y., 
said  to  have  been  caused  by  the  attempt  of 
a  motorman  to  "steal  a  switch." 


ful  at  the  New  York  end  of  the  road,  it  will 
be  adopted  at  Boston. 


President   Mellen's   Report. 


Elsewhere  in  this  issue  will  be  found  an 
extract  from  a  paper  read  before  the  National 
Railroad  Master  Blacksmiths'  Association 
held  at  Indianapolis,  on  oil  burning  furnaces 
in  the  shops  of  the  Southern  Pacific.  This 
extensive  use  of  oil  burning  furnaces  is  to 
be  commended.  Although  the  coal  heated 
furnaces  and  forges  are  comparatively  inex- 
pensive and  use  the  cheapest  fuel,  they  re- 
quire men  well  trained  in  judging  heats,  etc., 
to  operate  them.  The  efficiency  of  coal  fur- 
naces depends  upon  the  skill  of  these  men, 
and  this  skill  can  only  be  acquired  after  a 
long  experience;  consequently,  these  men  de- 
mand high  pay.  The  operation  of  an  oil 
or  gas  furnace  is  a  comparatively  easy  mat- 
ter when  compared  to  the  operation  of  a  coal 
furnace,  and  when  properly  designed  for 
special  work  these  furnaces  are  not  only 
economical  but  are  more  efficient,  convenient 
to  handle  and  speedy  of  operation.  Besides 
this,  it  has  been  demonstrated  that  metal 
heated  in  an  oil  furnace  is  more  homogen- 
eous, is  freer  from  seams,  and  is  more  pliable 
after  forging  than  metal  heated  in  a  coal 
furnace.  Although  oil  is  an  improvement 
over  coal  as  fuel  for  furnace  work,  it  is 
claimed  by  many  that  still  better  results 
can  be  obtained  by  the  use  of  gas  as  fuel. 
By  the  use  of  gas  the  temperature  of  a  fur- 
nace can  be  controlled  to  a  greater  nicety 
than  with  any  other  form  of  fuel.  The 
science  of  metal  working  has  progressed  to 
such  a  point  that  it  is  pretty  generally  known 
even  in  the  blacksmith  shop  that  the  tem- 
perature of  the  metal  during  working  bears 
an  important  relation  to  the  several  ele- 
ments which  made  good  forgings.  It  is  un- 
questionably true  that,  in  most  cases,  it  costs 
more  to  operate  a  furnace  with  oil  or  gas 
than  with  coal.  Of  course,  local  conditions 
and  proximity  to  oil  or  gas  fields  is  the  prime 
factor  in  cost  of  fuel.  But  even  assuming 
that  the  use  of  oil  or  gas  costs  more  than 
coal,  it  nevertheless  follows  that  the  higher 
grade  of  work  produced,  the  increased  out- 
put, the  greater  ease  of  operation,  etc.,  more 
than  offset  the  extra  fuel  cost. 


It  is  announced  in  Boston  that  the  New 
York,  New  Haven  &  Hartford  is  going  to 
abandon  electric  traction  on  that  part  of  its 
Nantasket  Beach  line  which  is  used  also  by 
steam  locomotives.  It  will  be  remembered 
that  this  part  of  the  line  was  electrified  some 
years  after  the  establishment  of  the  orig- 
inal Nantasket  electric  line.  The  present 
announcement  has  elicited  numerous  inquir- 
ies as  to  the  intentions  of  the  company  in 
regard  to  the  use  of  the  loop  tracks  in  the 
lower  level  of  the  Boston  terminal  station, 
and  President  Mellen  has  frankly  told  the 
people  of  Boston  that  they  need  not  expect 
to  see  electric  cars  at  the  terminal  for  some 
time  to  come.  The  terminal  station  has  now 
been  in  use  about  five  years.  The  loop 
tracks,  idle  all  this  time,  were  built  in  the 
expectation  that  electric  motive  power  would 
soon  be  sufficiently  perfected  to  warrant  the 
company  in  adopting  it  for  use  on  the  sub- 
urban lines  within  10  or  15  miles  of  Bos- 
ton, but  this  expectation  is  not  yet  realized. 
The  gist  of  Mr.  Mellen's  message  to  the  Bos- 
tonians  appears  to  be  that  when  electric  mo- 
tive power  has  been  tried  and  made  success- 


The  coming,  a  year  ago,  of  President  Mel- 
len, of  the  Northern  Pacific,  to  the  presi- 
dency of  the  New  York,  New  Haven  &  Hart- 
ford, was  a  noteworthy  railroad  event;  not 
only  because  of  the  personality  of  a  success- 
ful manager  but  also  the  unique  character 
of  the  establishment  of  which  he  was  to  as- 
sume charge.  The  New  Haven  Railroad  was 
last  year  54  years  old;  it  was  and  is  a  ter- 
ritorial monopoly;  it  has  been  an  extremely 
prosperous  corporation.  But,  in  operation  it 
had  been  defective,  even  reactionary.  There 
had  been  no  broad  and  farslghted  freight 
policy;  and  public  sentiment  toward  the 
road  was  not  too  kindly. 

The  first  annual  report  of  President  Mellen 
now  lies  before  us.  He  has  had  to  deal  with 
varied  ar\d  hard  problems.  There  was  (1) 
the  full  development,  so  long  and  carelessly 
neglected,  of  freight  carrying  capacity.  The 
train  load  had  to  be  increased  and  Mr.  Mel- 
len's Northern  Pacific  "idea"  adapted  to  New 
England  soil.  New  cars  and  engines  had  to 
be  bought  and,  to  use  them,  bridges  had  to 
be  replaced;  and  terminal  grounds  acquired, 
and  sidings  increased. 

There  were  (2)  electrical  questions  front- 
ing Mr.  Mellen  in  varied  and  complex  shapes. 
He  inherited  with  the  corporation  seven  elec- 
tric lines  (200  miles  of  track)  bringing  in 
about  $700,000  of  gross  receipts.  Some  of 
these,  like  the  Hartford-Bristol  line,  were 
profitable,  and  others,  like  the  Nantasket 
branch,  were  essential  failures.  There  were 
original  ventures,  such  as  the  self-parallelism 
of  the  Norwich  &  Worcester  by  the  electric 
road  southward  from  Worcester  for  some 
40  miles  into  Connecticut.  But  beyond  lay 
the  much  more  ominous  schemes  of  long  dis- 
tance parallels  of  combined  electric  roads, 
potentially  both  freight  and  passenger  car- 
riers. This  last  was  much  the  gravest  phase 
of  the  many-sided  electric  proposition. 

There  was  (3)  the  matter  of  public  senti- 
ment and  the  attitude  of  the  somewhat  heter- 
ogeneous New  England  communities  toward 
the  road  and  bearing  directly  on  its  respon- 
sibility as  a  monopoly — a  subject  closely  con- 
nected with  legislation,  neglected  suburban 
development  and  multiplied  branches  of  pub- 
lic necessity  and  convenience. 

Coming  now  to  the  report  itself  we  may 
fitly  refer  to  its  points  of  information  as 
they  apply  to  the  three  foregoing  heads. 
Taking  up  the  question  of  freight  develop- 
ment President  Mellen  outlines  results  and 
plans  as.  follows:  Many  additional  side 
tracks  and  increased  yards;  progress  in  the 
double  tracking  of  the  very  profitable  Nauga- 
tuck  railroad;  new  equipment  to  the  amount 
of  $7,326,781;  the  Bridgeport  four-tracking 
costing  up  to  date  some  $4,000,000,  with  its 
elimination  of  many  grade  crossings;  elimi- 
nation of  grade  crossings  at  Fall  River;  re- 
newal of  107  bridges  to  standardize  the  line 
for  heavy  traffic;  the  purchase  of  the  real 
estate  required  for  two  additional  tracks 
through  the  city  of  New  Haven,  giving  room 
for  easing  grades  and  curves  and  increasing 
head  room;  and,  finally,  the  purchase  of  the 
Central  New  England  road,  including  the 
Poughkeepsie  Bridge.  These  are  the  most 
important  of  many  improvements  in  the  di- 
rection of  enlarged  freight  traffic;  and  of 
those  which  we  have  enumerated  the  last 
three  are  by  far  the  most  suggestive.  That 
President  Mellen  would  attack  instantly  the 
road's  old  defect  in  rolling  stock  was  to  be 
expected.  The  enlargement  of  the  New 
Haven  cut,  which  will  cost  not  less  than  $1,- 
000,000,  will  remove  a  danger  point  where 
a  comparatively  trifling  accident  would  block 


Ski'tismukk  30,  1904. 


THE     RAILROAD     GAZETTE. 


379 


almost  the  whole  business  of  the  company; 
and  as  to  the  Poughkeepsie  Bridge  purchase 
we  may  quote  the  President's  own  words 
when  he  says:  "It  will  be  the  policy  of  the 
company  to  handle  its  through  freight  busi- 
ness by  way  of  the  Poughkeepsie  Bridge  to 
avoid  the  delays  and  expense  incident  to 
the  present  route  by  way  of  New  York  har- 
bor, and  the  relief  afforded  the  New  York 
Division  will  enable  a  more  profitable  busi- 
ness to  take  its  place."  But  the  purchase  of 
the  Poughkeepsie  Bridge  means  a  good  deal 
more,  which  can  be  read  between  the 
printed  lines.  It  forecasts,  almost  as  a 
surety,  future  connection  with  the  coal  fields 
— either  by  a  direct  line  or  by  an  in- 
direct but  more  expensive  scheme  of  a 
kind  of  belt  line  intersecting  the  great  coal 
roads.  This  will  be  a  very  costly  under- 
taking but  we  cannot  doubt  that  it  is  con- 
templated. While  not  mentioned  in  the  re- 
port, there  should  be  noted  among  the 
■changes  of  bridges  for  heavier  traffic,  the 
prospective  early  rebuilding  of  the  large  Cos 
Cob,  Westport,  Housatonic  and  Warehouse 
Point  structures,  and  the  strengthening  of 
the  great  bridges  at  Lyme  and  New  I^ondon. 


President  Mellen  have  well  nigh  trebled  the 
holdings  of  the  corporation.  To  the  Fair 
Haven  &  Westville  system,  it  must  be  re- 
called, are  to  be  added  the  Norwich  and  New 
London  plants,  absorbed  a  few  weeks  ago 
and  not  technically  falling  within  the  scope 
of  the  report.  The  effect  of  the  Norwich-New 
London  acquisition  is  three-fold  (1)  to 
thwart  any  long-distance  competition  along 
the  shore  line;  (2)  to  supply  a  natural  ter 
minal  for  the  company's  own  electric  paral- 
lel from  Worcester  toward  Norwich;  and  (3) 
when  the  latter  line  is  pushed  through  to 
Norwich  to  enlarge  prospectively  the  sum- 
mer excursion  business. 

In  connection  with  electric  expansion 
should  also  be  noted  the  accomplished  feat 
of  the  company  of  "blanketing"  its  electric 
properties  under  the  old  Peoples'  Tramway 
charter  with  its  liberal,  not  to  say  excessive, 
powers.  By  this  device  the  trolley  proper- 
ties in  Connecticut  are  unified  and  refinanced 
and  room  is  left  for  enlargements. 

When  President  Mellen  took  office  in  No- 
vember, 1903,  his  electric  policy  was  nebu- 
lous and  he,  himself,  non-committal.  The 
events  of  the  last  five  months  show  clearly 
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■Changes  of  the  kind,  though  costly  and  re- 
quiring probably  two  years  of  time,  doubtless 
commanded  quick  approval  by  the  directors, 
as  bringing,  after  completion,  immediate  re- 
turns in  net  revenue. 

The  company's  electrical  policy  is  touched 
upon  in  the  most  meagre  fashion.  Brief 
reference  to  the  great  suburban  scheme  be- 
tween Harlem  River  and  Portchester  with 
its  prospective  outlay  of  many  millions;  the 
purchase  for  $9,666,700  of  the  Fair  Haven  & 
Westville  system;  the  creation  of  the  "Con- 
solidated Railway  Company"  for  control  of 
the  electric  lines;  and  a  brief  word  about 
the  financial  results  of  the  Fair  Haven  in- 
vestment— these  short  references  cover  all 
that  Mr.  Mellen  has  to  say  on  a  subject 
which  is  financially  momentous.  They  mask 
a  plan  of  concealment  which  only  serves  to 
accent  the  importance  of  the  thing  concealed, 
and  we  must  again  read  between  the  lines. 

President  Mellen  inherited  from  the  Clark- 
Hall  administrations  electric  properties  ag- 
gregating 200  miles  of  track  and  with  annual, 
receipts  of  about  $700,000.  His  corporation 
now  owns  or  controls  electric  properties  that 
include  about  350  miles  of  track  and  with 
annual  gross  receipts  of  almost  $2,000,000. 
In  actual  value  the  electric  roads  taken  in  by 


that  he  has  taken  up  the  radical  policies  of 
his  predecessors  and  gone  them  many  points 
better;  that  he  is  committed  to  the  theory  of 
electric  expansion  on  a  large  and  most  pro- 
gressive scale;  and  that  his  company 
is  probably  to  be  bracketed  with  the  New 
York  Central  as  an  American  pioneer  in 
the  adaptation  of  electricity  to  fast  and 
heavy  trains,  with  ultimate  gathering,  en- 
trainment  and  redistribution  of  local  passen- 
ger traffic.  President  Mellen  does  not  say  all 
this  in  his  report,  but  he  has  said  it  in  effect 
so  often  unofficially  as  to  give  it  official  sanc- 
tion. 

In  his  relations  to  public  sentiment  and  to 
the  communities  along  his  lines  President 
Mellen  has  been  unfortunate.  He  took  office 
just  at  a  juncture  when  public  feeling  against 
the  road  needed,  if  possible,  to  be  propi- 
tiated. Partly  as  the  result  of  poor  coal 
bought  by  his  predecessor  during  the  anthra- 
cite strike,  partly  in  consequence  of  the  bad 
condition  of  locomotives,  passenger  service 
had  become  irregular;  and  an  advance  in 
freight  rates  ordered  by  President  Hall — 
closely  connected  with  increased  wages  and 
demurrage  charges — had  made  the  company 
anything  but  popular  with  shippers.  If  wel- 
comes at  board  of  trade  feasts  and  the  com- 


pliments of  after-dinner  oratory  could  have 
sufficed,  the  new  president  would  have  been 
superlatively  persona  grata  in  southern  New 
England.  But  the  railroad  fates  sardonically 
thwarted  the  best  of  intentions.  The  savage 
winter  of  1903-4  kept  the  service  irregular; 
in  the  face  of  falling  earnings  and  the  neces- 
sity of  maintaining  dividends  on  stock  in- 
creased some  $16,000,000  by  conversion  of 
debentures  and  $9,000,000  for  the  other  rea- 
sons, the  President  not  only  could  not  give 
long-demanded  improvements  in  suburban 
service  but  was  forced  last  summer  to  with- 
draw many  trains;  and  the  combination  of 
cheap  excursion  travel  with  regular  trains 
has  not  been  pleasant  to  regular  passengers. 
The  wave  of  unpopularity  which  has  swept 
against  the  company  and  its  head  will  prob- 
ably be  transient,  but  it  certainly  is  broad 
and  deep.  Its  most  serious  aspect  is  its  bear- 
ing on  legislation  next  winter  when  the  com- 
pany seeks  for  modification  of  the  Connecti- 
cut four-days'  car  detention  law. 

Turning  to  the  fiscal  side  of  the  report 
we  tabulate,  omitting  cents,  some  of  its  more 
important  entries  in  comparison  with  last 
year. 

1904.  1903. 

Miles  onerated,  June  30...  2.031  2.037 

Gross  earnings $48,282,909  $47,296,078 

rassengor   earnings    23.425,173    22,953,018 

Freight  earnings   24,413,541    23,926,150 

Miscellaneous     earnings..         444,195         416,909 

Passengers  carried    63,130,4.59    63,714,199 

Passengers  carried  1  mile.  '1.135.702  *1,114,313 
Rate  per  pass,  per  mile.  .  .  .      1.725  cts.      1.729  cts. 

Freiglit    (tons)    carried 17,560,485    18,283,733 

Tons  carried  1  mile   •1,661,382    *1,627,858 

Av.  No.  pass,  in  train 71  71 

Av.  tons  freiglit  In  train.  .  .  208  218 

Operating  expenses $35,159,211  $34,955,024 

Maintenance  of  wa.v.  etc..  5,467,201  6,237.722 
Maintenance  of  equipm't  4,703,873  4,189,919 
Conducting  transportation   23,911,347    23,587,106 

General  expenses 1,076,790         940,276 

Net  income    14,0.30,1.34    12,906,871 

Interest  on  bonds   779,667      1,137,052 

Other   interest   279,993  52.912 

Rentals    4,420,283       4,504,546 

Taxes    2,455,434      2,385,390 

Eight  per  cent,  on  stocl£.  .  .      6,006,448      4,618,438 

Assets    136,436,894  114,971,686 

Road  and  equipment....  61,363.137  61,809,871 
Stocks  of  leased  lines...    16,394,092    14,399,292 

Stoclss  and   bonds    25.542,994       9,757,468 

Miscellaneous    33,136,671     29,005,055 

Liabilities    136,436,894  114,971,686 

Capital   stocli   80,000,000    70,897,300 

Paym'ts  on   new  cap.  stk         8,325,780 

Conv.  debenture  certs. ..  .         185,300         185,300 

Funded  debt       9,639.000      4,364,000 

Debentures notconvertible    24.666.700    10.000,000 

Miscellaneous    7,296,857       7,969.740 

Profit  and  loss 14,649,037    13,819.566 

•000  omitted. 

Note. — The  gross  earnings  of  the  steamboat  lines 
were  $4,591,145  In  1904,  as  compared  with  $4,668,- 
031  in  1903. 

The  increased  funded  debt  is  to  be  set  off 
chiefly  to  the  purchase  of  the  New  Haven 
trolley  roads  and  of  the  Central  New  Eng- 
land. New  stock  to  the  amount  of  $1,994,800 
was  issued  for  stock  and  bonds  of  leased 
lines,  perpetuating  the  old  policy  of  consol- 
idating the  system. 

Probably  for  prudential  reasons  connected 
with  the  labor  unions  President  Mellen 
makes  only  the  briefest  allusion  to  the 
strikes  on  his  system;  but  they  were  no 
small  factor  in  his  first  year's  troubles,  and 
his  firm  and  successful  stand  on  principle 
against  the  strikers  in  his  marine  depart- 
ment is  a  feature  most  creditable  in  his 
record.  No  returns  are  given  of  the  re- 
sults of  operation  of  the  electric  roads; 
and  none  of  the  operation  of  the 
Sound  steamers,  except  in  the  note  quoted 
above.  Both  are  now  integral  parts  of  the 
system  and  fuller  statements  should  be  mad6, 
both  for  the  shareholders  and  the  public.  As 
to  the  general  administration  of  the  prop- 
erty the  former,  at  least,  have  grounds  for 
deep  satisfaction  that,  through  many  hard- 
ships, their  President  has  been  able  to  sus- 
tain their  dividends. 

President   Mellen    began   his   official   work 


38o 


THE     RAILROAD     GAZETTE. 


Vol.  XXXVII.,  No.  16. 


early  in  November  of  last  year.  His  first 
report,  therefore,  covers  formally  but  eight 
months  of  his  administration;  and  a  period 
of  11  months  shows  his  administration  and 
policy  down  to  the  present  time.  But  the 
year,  though  incomplete,  has  been  long 
enough  to  be  singularly  picturesque,  not  10 
say  dramatic.  When  a  new  railroad  Presi- 
dent is  compelled  to  front  in  his  first  twelve- 
month the  hardest  New  England  winter  of 
half  a  century;  labor  troubles  of  a  peculiarly 
complex  and  vexing  character;  reconstruc- 
tion on  a  great  and  costly  scale;  the  absorp- 
tion of  a  new  steam  railroad  system;  the 
definite  adoption  of  an  electric  policy  involv- 
ing the  vital  "yes"  or  "no"  on  the  question 
of  absorbing  extensive  plants — when  to  these 
is  added  a  sudden  and  unlooked  for  falling 
off  of  business  in  the  territory  served,  and 
reduced  train  service  arousing  public  anger 
and  antagonism — then  such  a  railroad  admin- 
istrator surely  has  had  his  full  share  of 
hard  experience  in  ratio  to  time  of  service. 
The  fulfilment  of  President  Mellen's  large 
plans  is  not  yet,  and  probably  years  must 
pass  before  even  one  of  them  is  compassed 
fully.  It  is  a  time  of  radical  transition  in 
the  history  of  a  remarkable  railroad  which 
has  been  prospered  in  past  years,  almost  in 
spite  of  itself.  But,  whatever  the  outcome, 
the  first  year  of  President  Mellen's  headship 
has  had  a  fertility  of  incident  and  a  pace 
in  the  evolving  of  policies  which  leave  even 
the  liveliest  years  of  President  C.  P.  Clark 
far  behind. 


Lehigh   Valley. 


of  tonnage  that  increased  the  ton  mile  reve- 
nue from  5.98  mills  to  6.37  mills,  or  about 
5  per  cent.  Dismissing  the  commercial  side 
of  operations  and  passing  directly  to  ex- 
penses we  come  upon  the  central  feature  of 
interest.  On  the  face  of  it  Lehigh  Valley 
shows  a  decrease  in  expenses  with  an  in- 
crease in  business,  while  almost  all  other 
roads  so  far  reporting,  barring  a  few  nota- 
ble exceptions,  show  an  increase  in  expenses, 
generally  large,  and  with  or  without  an  in- 
crease in  business.  But  we  find  that  this  net 
decrease  in  expenses  of  a  round  $110,000 
came  about  by  a  decrease  in  maintenance  of 
a  round  million,  and  an  increase  in  trans- 
portation expense  of  $900,000.  In  this  view 
the  decrease  in  expenses  is  a  different  mat- 
ter. The  amount  withdrawn  from  main- 
tenance of  way  was  about  25  per  cent,  of  the 
expenditure  in  the  preceding  year.  This  is 
not  necessarily  a  basis  for  criticism  but  it 
entirely  restates  the  significance  of  the  de 
crease  in  expenses. 

From    the    operating    standpoint    the    in- 
crease in  cost  of  conducting  transportation 


Some  of  the  more  important  statistics  are 
as  below: 

1904.        1903.        Inc. 
Average  miles  operated.         1,392  1,392        .... 

Gross  earn'gs.mile  of  r'd  $21,456  $19,146  $2,310 
Freight  earnings  ..24,829,777  21,714,4713,115,306 
Passenger  earnings.  3,155,715  3,191,639  *35,924 
Pass,  miles,  tliousands.  .  182,373  170,118  12,255 
Passengers  per  train...  48.8  45.1  3.7 

Pass. -mile,    revenue 1.73c         1.87c       •.14c 

Ton-miles,  tliousands : 

Coal   1,765,612  1,360,804  404,808 

Freight 2,130,890  2,271,677*140,787 

Total    3,896,502  3,632,481   264,021 

Tons  per  train 486.15        485.52  .63 

Ton-mile,  revenue 637c         .598c       .039c 

Frt.  train  mile,  revenue  $3,098  $2,902  $0,196 
Av.   haul,  miles 177.8         182.3        •4.5 

•Decrease. 

On  June  29,  the  directors. declared  a  divi- 
dend of  10  per  cent,  upon  the  preferred 
stock,  and  a  dividend  of  1  per  cent,  on  the 
common  stock.  This  dividend  was  not  pay- 
able until  August  1,  and  therefore  does  not 
appear  in  the  report.  As  there  is  now  out- 
standing $40,334,800  of  common  stock  and 
$106,300  of  preferred  stock  the  combined 
dividends  amounted  to  $404,411.  Subtract- 
ing this  sum  from  the  total  net  income  ot 


The  Lehigh  Valley  produced  in  the  year 
ending  June  30,  1904,  a  net  income  of  $5,112,- 
000,  equal  to  12.6  per  cent,  on  the  capital 
stock,  and  $3,104,000  larger  than  the  year 
before.    The  income  account  shows: 

1904.  1903.         Increase. 

Gross  earnings   .$29,881,738  $26,654,503  $3,227,234 
Op.    expenses....    18,870,301    18,980,179     •109,878 


Net   earnings.  .$11,011,436    $7,674,323  $3,337,113 
Other   Income...         505,471  637,592     •132,115 


Total    Income. $11,516,914    $8,311,916  $3,204,998 

J^efle  nek,. 

^'laere  was  one  ?l.465,290   $1,266,182    $199,108 

'Pacific  at   SintallJ'^'ll^      2,806.925        ^27,815 

Pacific  at  bintalu,,        g      2,950,546         33,740 

nipeg,  due  to  a  mu  ^^^        ^^^^^^     .^^^^^^ 

trance  to  a  side  track . 

passengers  were  killed.''    $7,200,326      $61,026 
taluta  case  the  Montreal     $895,918    *$39,48l 

In   the  Richmond  disaster,  i 
and  the  nianv  other   'accidents' 
the  Railway  Commission,  not  oni. 
but   of   founding  upon   the   evidei 
stringent   set  of  regulations,   with  fterments  tO 
for  di.-sohpdlence  of  the  same.      The 
mission,   too,  would   find  it   a  good  she  year  01 
vestigation^  as  to   how   far  it   is  true        qu 


Lehigh    Valley. 


the 
railway  officials  winlc  at  disobedience  tc  "" 
on  the  part  of  the  men  as  long  as  there     to    De 
accident.      The  men  will  assure  you.  on  st    -yfov 
ways,  that  the  rules  are  all  right  if  the  mt       •' 
permitted   to   live   up   to  them.       But   an   enplts 
who   followed   the   rules   exactly   would   make 
time,  and  would  (so  they  say)  be  'pulled'  from 
engine   for   a  week   or  a   month    as  a  punlshmel 
Thev   therefore  'take   chances'   and  disregard  rul 
with    the   knowledge   of  the   officials.     ...     At 
other  thing  In  which  rfform  Is  needed  is  in  the  in 
quiry    by   a    coroner's   jury.       Many   people   would. 
Indeed,  to-day.  In  all   cases  of  seriousness,  abolish 
the  coroner's  jury  altogether.      The  services  of  the 
jurymen   are   naturally    given   grudgingly,   as   It   Is 
forced  and  unpaid  labor :    the  jury  is  Inexpert  and 
haphazard  in  receiving  and  rejecting  evidence  and 
in   arriving   at  conclusions.       Half  the  time   there 
are  no  conclusions,  and  the  other  half  the  conclu- 
Bions  of  a  jury  are  not  carried  into  effect.      If  all 
railroad  accidents  were  investigated  by  a  commis- 
sion  of  experts,  as   In   the  case  of   wrecks  at  sea, 
and  the  blame  duly  apportioned,  that  would   be  a 
step    in    the    right    dlrectioti  :     but    a    step    which 
should  keep   it  close   companionship   would   be  one 
by  which  adequate  punishment  should  follow  crim- 
inal   negligence,    however,    'high    up'    the    criminal 
might   be.        Various  attemnts  have  been    made  to 
pas?    legislation   having  this  purpose,   but   railway 
influence  Is  strong  at  Ottawa  on  both  sides  of  the 
Houvt-     almost  every   membei   enjoys  direct   favors 
at  thf'  hands  of  the  railway,   and  nearly   all   such 
legisljition  is  blocked.      The  most  of  these  slaugh- 
ters could  be  prevented  If  legislators   were  deter- 
mined."   

The   number  of  electric-car  accidents  re- 


is  noteworthy.    The  entire  volume  of  freight 
traflBc    increased    about    7    per    cent.,    while 
transportation  expense  increased  10  per  cent. 
The  year  was  marked  by  an  unusually  severe 
winter,    but   the   expense   of   the   year  pre- 
vious with  which   the   comparison  is   made 
was  itself  very  heavy.     More  than  that,  the 
heavy  outlay  of  the  year  and  past  year  for 
better    roadway,    more    modern    power    and 
larger   cars,    and    the    larger   proportion    of 
coal  tonnage,  which  is  cheap  to  handle,  are 
offsetting  factors  which  should  in  very  large 
degree  compensate  for  a  hard  winter.     The 
ransportation  officials  were  able  to  add  only 
"lOUt   a   half   ton   to   their   train   load.      Im- 
^ovement  is  usually  to  be  expected  in  trans- 
^'tation    results    by    the    mere   process  of 
P^vth,  and  from  the  use  of  constantly  bet- 
*-°  1  facilities;  and  the  absence  of  such  im- 
♦injjment  is  in  itself  a  matter  of  remark, 
beei  jije  whole  the  financial  outcome  of  the 
trac  ig  good,  but  it  is  not  as  large  as  ap- 
expei  from   the   income  account.     The   con- 
soon  -ig    factors    that   are    largely    due   to 
compa   causes    have    been    favorable.      The 
urban    vithin   the   control   of   the   manage- 
ton,  but  far  as  they  have  had  result,  have 
The  gist  \  to  reduce  the  advantage  gained 
tomans  a^g  causes, 
five  powei 


$5,111,997  shown  in  the  report  there  remains- 
a  net  income  of  $4,707,586. 

Lehigh  Valley  is  especially  interesting  to 
operating  officers,  because  it  has  been  put 
through  a  severe  process  of  rehabilitation. 
Prior  to  1893  the  road  was  one  of  the  most 
prosperous  in  the  country.  Asa  Packer,  the 
father  of  the  property,  had  dominated  its 
policies  for  years,  taking  the  public  into  his 
confidence  very  little.  As  an  old  canal  boat- 
owner  on  the  canal  that  carried  anthracite 
coal  to  market  his  first  conception  of  the  rail- 
road which  he  had  built  was  as  an  outlet 
to  his  coal  mines.  He  yielded  awkwardly 
to  the  logic  of  events  which  forced  the  exten- 
sion of  his  line  across  the  State  of  New 
Jersey  to  tidewater  at  New  York.  When 
President  Wilbur  succeeded  to  control,  the 
established  traditions  were  but  little 
changed.  The  road  was  extended  to  Buffalo 
on  the  west  and  fell  into  its  place  as  one 
of  the  trunk  lines;  but  its  established  divi- 
dend rate  was  too  high  and  all  the  fixed 
tendencies  of  a  generation  of  isolated  growth 
swept  it  on  to  the  inevitable  break  when 
dividends  were  suspended  and  prosperity 
paralyzed. 

After  a  few  years  of  aimless  policy  the 
road  fell  into  New  York  hands,  and  Mr.  Al- 
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fred  Walter  was  put  In  charge.     President  nal  indication,  even  though  the  point  should 

Walter  came  to  his  task  with  the  rich  equip-  become  fused. 

ment  of  a  Pennsylvania  apprenticeship,  wid-  For  the  second  class  of  failures— non-dan- 

ened   and   made   available   by   experience   as  gerous  stoppages  of  trains  due  to  open  cir- 

,general   operating   officer   on    the   Baltimore  cults— there  are  several   causes 

&  Ohio  and  the  Erie.    With 


in  choke  coil  arresters;  but  it  must  be  said 
that  such  arresters  are  makinng  for  them- 
selves wonderful  records.  If  the  ground  con- 
nection is  good  and  the  ground  wire  of  suf- 
The   most    ficient   capacity   to   carry   off   the  discharge 

t.i  .r.=n  .n^       fn      f  ,  ^iforous  mcu-    common  is  the  destruction  of  the  relay,  the    not  less  than  .085  in.   (about  No.  12)    little 

ta    grasp  and  a  forceful  personality,  he  con-    clutch   or  the   signal   magnets  by   lightning    or  no  abnormal  current  will  reach  the  instru^ 

reived  and  executed  on  masterful  lines.   His     'burning  out"  the  windings  of  the  electro-    ments 

financial  backers  did  not  come  forward  with    magnet,  thus  causing  the  armature  to  open 

the  money  which  the  property  sorely  needed    the  controlling  circuits.     If  fuses  are  used 

for    its    renovation,    and    he    was    forced    to    they  may  or  may  not  be  "blown"  or  "burnt 

draw  it  from  earnings.    Having  become  con-    out"  depending  upon  the  amount  of  current 

vinced  as  to  the  only  possible  policy,  he  set    delivered  through  them,  their  capacity  and 

Wmself   to  its   execution   with   a   singleness 


of  purpose  and  devotion  to  his  trust,  from 
which  neither  clamor  nor  pressure  could 
swerve  him.  For  six  years  he  held  inflex- 
ibly to  this  course  and  only  yielded  at  last 
by  resigning  when  the  stockholders  who  mis- 
understood him  could  be  patient  no  longer. 
For  only  six  weeks  of  these  six  years  did 
lie  in  any  sense  have  the  pleasure  of  oper- 
ating the  property  under  some  of  the  con- 
•ditions  he  set  out  to  create.  But  his  wisdom 
and  prudence  have  borne  rich  fruits. 
Achievements  such  as  these  lift  the  art  of 
railroading  to  the  level  of  a  profession. 

President  Thomas,  with  his  great  experi- 
ence, discretion  and  energy,  has  taken  up 
the  work  with  vigor  as  It  was  left  by  his 
predecessor,  and  while  carrying  forward  the 
plan  of  physical  renovation  has  won  again 
the  confidence  of  the  stockholders.  He  has 
worked  out  a  plan  of  financing  the  property 
for  many  years  to  come.  Lehigh  Valley 
after  its  long  period  of  suspended  dividends 
has  by  safe  guidance  come  again  to  its  own. 


Fig-    2 — Lightning    Arrester. 

the  time  required  to  burn  them  out.  A  lint 
wire  may  burn  off  on  account  of  the  exces- 
sive discharge,  or  the  spider  wire  on  the 
relay  finger  and  the  springs  may  be  burnt 


The  most  efficient  choke  coil  thus  far  tried 
is  made  like  Fig.  1.  If  this  arrester  is  prop- 
erly mounted  on  a  slate  base  with  a  large 
ground  plate  surface,  and  the  windings 
around  the  porcelain  and  Iron  core  are  far 
enough  from  the  ground  plate  to  allow  clear- 
ance for  two  sheets  foolscap  paper,  very  little 
discharge  passes  beyond  the  choke  coil. 

As  it  Is  not  satisfactory  to  depend  en- 
tirely on  either  the  saw  tooth  or  the  choke 
coil  arrester  a  new  arrangement  was  de- 
signed. Fig.  2.  This  arrester  combines  both 
the  saw  tooth  and  the  choke  coil  In  one. 

The  arrangement  now  deemed  the  best 
available  is  somewhat  on  these  lines:  Bring 
the  line  wire  side  to  saw  tooth,  from  there 
to  the  choke  coil  and  thence  to  the  apparatus. 
Preferably  the  saw  tooth  should  be  con- 
nected to  the  rails,  and  the  choke  coil 
to  the  ground.  This  arrester  has  been 
known  to  divert  85  per  cent,  of  the 
discharge  when  all  conditions  are  fav- 
orable. Cases  are  on  record  (the  ar- 
resters are  still  in  evidence)  where  the 
discharge  was  so  heavy  as  to  melt  off  three 
or  four  .085  in.  copper  wires,  which 
are  wound  around  the  porcelain  and 
iron    core,    on    account    of    the    arcing    to 


off.    An  effort  is  being  made  to  Intercept  or    ground;  while  the  saw  tooth  showed  scarcely 


Lightning   and   Automatic    Block   Signals.* 


BT  H.   S.   BALLIET. 

There  are  two  kinds  of  failures  of  auto- 
matic block  signals  due  to  lightning;  failure 
of  signals  to  assume  the  stop  position 
when  the  block  section  is  occupied,  thereby 
imperiling  trains,  and  failure  of  signals  to 
Indicate  proceed   and   the  consequent  delay 


"arrest"  the  discharge  before  It  can  reach 
these  weak  parts.  There  is  at  this  time  no 
absolute  means  of  protecting  these  control- 
ling mechanisms  from  heavy  discharges. 
There  are,  however,  in  service  a  great  variety 
of  so-called  "lightning  arresters,"  and  there 
is  no  doubt  that  each  design  has  its  own 
particular  good  point  for  certain  special  de- 
mands. I  have  tried  a  great  many  designs 
of  arresters  on  automatic  block  signal  appar- 


burn.  This  is  apparently  due  to  the  fact 
that  there  Is  a  better  path  to  ground  than 
to  track.  In  some  cases  It  has  been  found 
that  most  of  the  discharge  flows  from  saw 
tooth  to  track,  causing  a  general  derange- 
ment of  the  teeth,  some  being  melted  and 
entirely  destroyed. 

The  principal  objection  to  putting  an  ar- 
rester on  a  signal  pole,  signal  or  relay  case 
is  the  liability  of  burning  off  the  wires  lead- 


to  traffic. 

Platinum  was  used  almost  exclusively  for    ^*"^'  ^^^  ^^  *'™®^  ^'  ^^  difficult  to  definitely    ing   to   the   instruments,   because   the   light- 
contacts  on  track  relays  until  within  the  last 
five  or  six  years.     With  these  contacts  there 


is  danger  of  their  becoming  fused  when  light- 
ning discharges  of  high  potential  and  vol- 
ume pass  through  them,  thereby  preventing 
the  relay  armature  from  dropping  and  open- 
ing the  signal  circuits,  thus  causing  a  clear 
signal  to  be  Improperly  displayed. 

Either  plain  commercial  carbon  or  carbon 


Fig.    1 — Choke  Coil. 

■with  copper  or  silver  plating  (to  reduce  the 
resistance  of  the  contact)  is  now  furnished 
on  all  relays  unless  otherwise  specified. 
These  carbon  contacts  are  seldom  fused;  only 
when  the  plating  is  too  thick  and  a  dis- 
•charge  of  very  high  tension  is  deliv- 
ered through  them.  To  assist  In  meet- 
ing this  latter  contingency,  the  wires 
(commonly  called  spider  wires)  leading 
from  the  relay  springs  and  fingers  to  the 
various  binding  posts  are  made  of  copper 
vvire  of  .020  In.  diameter  (No.  20  B.  and  S.) 
which  usually  melts  If  subjected  to  a  current 
of  18  amperes  for  five  seconds,  thus  opening 
the  circuit  and  guarding  against  a  false  sig- 

•Articles  by  Mr.  Balliet  on  the  performance  of 
automatic  signals  under  unfavorable  conditions 
were  published  in  the  h'ailroad  Gazette,  of  Feb.  2d 
March  25,  April  15,  May  20,  July  1,  July  8,  Sept. 
2  and  Sept.  9. 


Fig.    3 — Cross-arm    Lightning   Arrester. 


ning  passes  through  the 
arrester  in  an  effort  to 
complete  the  circuit.  To 
place  the  arrester  on  the 
crossarm  or  near  the  top 
of  the  line  pole — which 
Is  the  old  way — encour- 
ages malntainers  to  neg- 
lect close  Inspection  on 
account  of  their  Inaccessibility.  This  is 
very  objectionable  because  there  is  no  way 
of  knowing  what  points  are  fused  or  what 
grounds  have  been  introduced  on  the  ar- 
rester. To  anticipate  some  of  these  evils,  a 
non-fusible  arrester  is  desirable.  It  should 
be  on  the  pole  line. 

There  is  a  great  diversity  of  opinion  as  to 
the  employment  of  fuses  in  addition  to  com- 
bination saw  tooth  and  choke  coil  arresters. 
I  believe  that  no  circuit  coming  from  the 
line  should  be  without  a  fuse.  Experience 
Indicates  that  it  is  a  happy  medium  afford- 
ing a  good  factor  of  safety  to  fuse  all  cir- 
cuits with  a  tested  fuse  capable  of  carrying 
five  amperes  five  seconds;  this  If  using  car- 
bon contact  relay  points;  If  platinum  points 
are  used  a  fuse  of  one  ampere  capacity  is 
sufficiently  high.  With  a  five-ampere  fuse 
the  safety  factor  Is  always  maintained,  and 
not  so  many  fuses  are  blown  by  sneak  cur- 
rents; and  there  are  fewer  train  detentions 
due  to  blown  fuses.  When  .020  in.  wire  is 
used  for  spider  wires  on  relays.  Its  carrying 


state  which  is  preferable.  From  a  careful 
record  for  eight  years  the  conclusion  seems 
warranted  that  the  comb  or  saw  tooth  ar- 
rester. If  made  so  as  to  be  compact  and  if 

mounted  on  a  slate  base  (wood  bases  warp  capacity  is  found  to  be  too  low  for  the  five- 
and  close  up  the  air  gap)  will  divert  the  ampere  fuses  and  this  wire  must  be  .025  in. 
greater  part  of  the  discharge  provided,  of  This  does  away  with  the  annoyance  of  relay 
course,  that  the  ground  connection  is  satis-  renewals  except  in  case  of  a  direct  stroke 
factory.  of  lightning. 

Much  has  been  said  about  the  weak  points       No  fuse  wire  should  be  allowed  to  remaitt 
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in  service  over  one  year,  because  its  resist- 
ance increases  with  age  and  it  is  liable  to 
become  very  unreliable.  The  better  plan  is 
to  select  copper  wire  which  will  fuse  at  a 
point  equal  to  that  of  the  lead  and  alloy  fuse 
wires  above  described,  then  the  renewals 
never  need  be  made.  The  connections  hold- 
ing this  wire  should  receive  a  regular  in- 
spection the  same  as  the  rest  of  the  appar- 
atus. Then  again  this  wire  will  not  break 
so  readily;  the  breaks  in  ordinary  fuses  are 
somewhat  annoying. 

Tests  which  have  been  kept  up  for  three 
years  indicate  that  it  is  unnecessary  to  apply 
fuses  to  track  circuits,  they  only  introduce 
unnecessary  complications  by  increasing  the 
resistance.  Thus  far  this  year,  the  Lehigh 
Valley  has  had  four  relay  magnets,  connected 
to  track,  burnt  out  in  their  windings;  and  in 
each  case,  there  was  a  well  defined  mark 
left  on  the  relay  base,  clearly  showing  that 
the  discharge  was  from  line  to  track. 

For  a  number  of  years  lightning  played 
considerable  havoc  with  relays  because  the 
discharge  arced  from  the  line  finger  across 
to  the  armature  plate,  to  pole  pieces  of  relay, 
thence  to  track.  This  has  been  anticipated 
by  increasing  the  air  gap  between  the  points. 
Any  number  of  relays  have  been  ruined  by 
lightning  arcing  from  relay  fingers  attached 
to  line,  thence  to  the  binding  post  connected 
with  the  track;  this  air  gap  has  been  in- 
creased and  this  source  of  interruption  antic- 
ipated. 

Before  rain  sets  in,  the  path  to  the  ground 
through  the  track  is  better  than  that  across 
the  great  air  gaps  which  exist  in  the  connec- 
tions to  the  ground  wires. 

In  order  to  intercept  the  discharges  which 
continually  tend  to  fiow  to  ground  by  way 
of  the  arresters,  a  new  application  of  pole 
arrester  was  installed  three  years  ago  on 
a  territory  eleven  miles  in  length,  and  the 
results  are  better  than  could  have  been  ex- 
pected. The  arrester  or  lightning  rod,  Fig.  3, 
is  constructed  of  .100  in.  hard  or  soft  drawn 
bare  copper  line  wire.  The  wire  is  stapled 
to  the  telegraph  pole  and  run  to  the  ground. 
The  crossarm  is  fitted  with  legs  soldered  to 
the  main  ground  running  parallel  with  the 
arm;  and  branch  arms  extend  upward  to- 
ward the  line  wire.  These  are  also  stapled 
firmly  to  prevent  shifting.  Every  signal 
wire  supported  on  the  arm  has  a  branch  cop- 
per wire  soldered  to  it.  This  wire  is  tied 
to  the  insulator  to  prevent  shifting  when 
high  winds  sway  the  wires  and  poles.  This 
latter  wire  is  run  about  %  in.  below  the 
bottom  of  the  insulator,  and  is  placed  direct- 
ly over  the  wire  connected  to  the  ground, 
being  separated  from  it  between  Vs  in.  and 
V4,  in.  These  latter  connections  are  attached 
to  the  main  line  wire  before  it  passes  around 
an  insulator  to  be  dead  ended,  or  before  the 
terminal  leading  to  the  relay  or  signal  case. 
The  object  is  to  discharge  as  much  of  the 
lightning  as  is  possible  before  it  can  reach 
the  fuses  and  the  apparatus.  Lightning  has 
arced  this  air  gap  so  successfully  that  it  was 
necessary  to  raise  the  lower  leg  and  close 
the  air  gap  thrice  in  one  season  on  upward 
of  20  poles.  The  wires  forming  the  arrester 
are  cut  diagonally  so  as  to  form  a  point, 
somewhat  after  the  principle  of  a  lightning 
rod  point.  These  arresters  are  so  placed  as 
to  average  one  set  for  every  line  wire  about 
every  quarter  mile  throughout  the  Lehigh 
Valley  lines. 

This  new  arrester  is  installed  in  conjunc- 
tion with  an  arrester  of  the  type  shown  in 
Fig.  2.  The  pole  arrester  is  placed  on  its 
own  ground,  the  saw  tooth  on  track,  and  the 
choke  coil  on  a  separate  ground.  The  ter- 
ritory where  this  protection  is  used  is  on 
top  of  a  mountain,  along  its  western  slope, 
thence  through  rocky,  then  marshy  country, 
into  a  coal  district,  through  numerous  glens 
and  gnlleys  to  the  bank  of  a  river.    This  ter- 


ritory has  been  visited  by  many  lightning 
storms  and  there  was  a  great  deal  of  deten- 
tion to  trains  by  the  burning  out  of  fuses 
up  to  the  time  of  the  revision  three  years 
ago.  In  these  three  years,  there  have  been 
no  failures  due  to  lightning  discharges  until 
two  months  ago  when,  as  an  experiment,  the 
saw  tooth  and  choke  coils  were  cut  out.  Dur- 
ing the  time  ^hat  these  were  out  of  service 
three  relays  were  disabled  by  having  their 
spider  wires  burnt  off.  The  saw  tooth  and 
choke  coils  have  been  restored  and  no  fur- 
ther trouble  has  been  experienced. 

It  is  found  that  track  relays  wound  with 
.036  in.  wire  (No.  19)  are  very  seldom  burnt 
out  owing  to  the  high  carrying  capacity  of 
the  wire. 

No  ground  wire  should  be  of  less  diameter 
than  .165  in.,  and  all  ground  wires  should  be 
of  copper.  Iron  rusts  off  at  the  ground  line. 
All  grounds  should  be  inspected  once  a  year. 

There  is  much  discussion  about  the  dif- 
ficulty of  getting  good  ground  wire  connec- 
tions. At  times  it  seems  almost  impossible 
to  get  a  good  ground.  Generally  speaking, 
however,  a  coil  of  copper  wire,  about  six 
turns  with  a  diameter  of  2  ft.,  set  into  good 
soil  6  ft.  below  the  surface  will  do  the  work. 
In  very  poor  or  rocky  soil,  it  is  well  to  use 
charcoal  or  coke  to  more  surely  retain  moist- 
ure. Grounds  are  made  by  driving  galvan- 
ized iron  pipes  into  the  ground  to  various 
depths;  this,  like  the  4  ft.  wrought  iron 
stake,  is  satisfactory  only  as  a  temporary 
ground.  Some  railroads  have  adopted  stan- 
dards for  making  grounds.  These  are  not 
all  alike,  but  all  aim  at  the  same  thing — 
a  connection  to  damp  or  moist  earth  about  6 
ft.  below  the  ground  line. 

There  is  a  peculiar  and  unexplained  inter- 
ruption in  the  working  of  automatic  block 
signals.  A  train  will  find  a  given  signal  at 
stop  while  there  is  nothing  in  the  block  and 
all  the  relays  are  holding  up  properly,  still 
there  is  no  current  to  operate  the  signal  or 
its  controlling  magnets.  I  have  seen  this 
condition  a  number  of  times  at  different 
points  along  the  line  during  the  progress  of 
a  thunder  storm.  The  freak,  if  so  it  can  be 
called,  is  perhaps  partially  explained  by  the 
fact  that  the  galvanic  current  of  an  elec- 
trical circuit  may  be  opposed  and  counter- 
acted by  the  successive  electrical  movements 
attending  lightning  discharges.  The  air 
seems  to  be  so  completely  saturated  with 
electricity  as  to  neutralize  the  currents  deliv- 
ered by  the  primary  cells. 

To  convey  the  impression  that  thunder  or 
lightning  storms  are  only  prevalent  in  the 
summer  would  be  wrong.  Every  winter, 
either  with  or  without  snow  on  the  ground, 
signals  situated  on  some  mountain  ranges 
are  visited  by  very  heavy  lightning  storms. 
Quite  often  much  damage  is  done  to  the 
apparatus.  For  three  seasons  in  succession 
such  storms  have  been  observed  to  be  more 
severe  than  any  storms  recorded  at  the  same 
place  during  the  summer.  But  there  are  only 
one  or  two  storms  in  a  winter,  whereas  prob- 
ably a  dozen  occur  during  the  summer 
months. 


Steel   Cars  for  the    New  York   Subway. 


About  two  years  ago  the  engineers  of  the 
New  York  subway  undertook  to  design  a 
suitable  car  for  use  in  the  tunnels.  The 
cars  in  use  on  the  elevated  lines  having  been 
found  to  be  about  as  satisfactory  a  general 
design  as  could  be  found,  they  were  taken 
as  a  basis  for  the  new  cars  which  were  to 
be  built.  In  a  general  way  the  conditions  of 
traffic  and  congestion  at  stations  were  as- 
sumed to  be  the  same  in  the  subway  as  on 
the  elevated  lines.  The  clearances  in  the 
tunnel  were  very  limited  both  as  to  height 
and  width,  and  the  sharp  curves  prevented 


the  use  of  a  car  of  exceptional  length.  There 
was,  further,  the  added  difficulty  of  design- 
ing a  car  which  would  be  practically  col- 
lision proof  and  fireproof,  because,  in  the 
event  of  accidents  either  because  of  a  col- 
lision or  a  fire  due  to  short  circuits  the  re- 
sults would  be  far  more  serious  than  on  the 
surface  or  elevated  lines,  as  was  shown  by 
the  disaster  in  the  Metropolitan  Under- 
ground of  Paris. 

The  first  cars  which  were  built  for  use  in 
the  subway  had  steel  underframes  and  were 
much  more  substantial  throughout  than  the 
standard  elevated  cars.  The  side  sheathing 
was  made  of  copper-sheathed  timber  with  the 
view  of  making  the  cars  practically  fireproof 
from  external  flames.  The  chief  difference  be- 
tween these  cars  and  the  cars  built  expressly 
for  the  elevated  lines  was  that  the  subway 
cars  had  closed  platforms  with  sliding  en- 
trance doors  instead  of  platform,  gates,  and 
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Hair  Cross-Section    of   Steel    Car. 

that  they  were  built  with  a  batter  to  the 
sides  which  gave  about  8  in.  additional  width 
to  the  aisles  without  increasing  the  width  at 
eaves.  About  500  of  these  cars  were  built 
the  order  being  divided  between  the  Wason 
Manufacturing  Company,  the  Jewett  Car 
Company,  the  St.  Louis  Car  Co.  and  the 
John  Stephenson  Company.  Many  of 
them  have  been  used  on  the  elevated 
linesi,  pending  the  opening  of  the  sub- 
way. These  cars  are  practically  fireproof  so 
long  as  the  wood  does  not  get  splintered 
and  exposed  by  the  removal  of  the  copper 
sheathing.  They  would  probably  suffer  lit- 
tle damage  from  a  fire  breaking  out  under 
the  car  due  to  short  circuits  in  the  motors, 
since  the  floor  is  protected  with  layers 
of  asbestos  and  fireproof  felt,  but  in 
the  event  of  a  collision  and  the  con- 
sequent splintering  of  the  woodwork  which 
would  take  place  they  would  probably  be  but 
little  less  fireproof  than  the  ordinary  design 
of  wooden  car. 

Mr.    George    Glbbs,   the   Consulting    Engi- 
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Part  Side    Elevation   of  Steel   Car  for  the   New  York  Subway. 
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Section  at  Center  Line. 
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Section  A-B. 
Plan  and   Sections  of  Steel   Underframing  for  Subway  Car. 
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Side  Elevation  of  Steel  Car  for  the  New  York  Subway. 


Roof  Framing   of   Subway   Car. 


Underframing    of   Subway   Car. 


neer  for  the  subway  company,  conceived  the 
idea  of  departing  from  previous  practice  in 
car  building  in  a  radical  manner,  and  some 
time  ago  undertook  to  design  a  car  built 
almost  entirely  of  steel  and  non-combustible 
material.  After  the  first  design  had  been 
completed,  an  experimental  car  was  built  at 
the  shops  of  the  Pennsylvania  Railroad  at 
Altoona,  Pa.,  and  was  given  a  severe  test 
to  determine  its  riding  qualities  and  its 
Etrength.     In  erecting  this  car  a  number  of 


cars  in  the  first  order  have  been  received 
and  are  now  being  run  in  the  instruction 
trains  in  the  subway  and  also  in  some  of 
the  regular  trains  on  the  elevated  lines. 

The  accompanying  illustrations  show  the 
general  design  of  the  cars  and  some  of  the 
most    interesting   details    of    their    construc- 


Section    througin    Door   and  Corner   Posts. 

difficulties  were  encountered  due  to  some  of 
the  details  of  the  design.  Before  any  large 
order  was  placed  the  plans  were  revised 
and  a  number  of  changes  made  in  them 
which  would  lessen  the  cost  and  difficulty 
of  manufacture.  About  eight  months  ago  200 
of  these  cars  were  ordered  from  the  American 
Car  &  Foundry  Company  to  be  built  at  its 
Berwick,  Pa.,  plant,  and  an  additional  order 
for  100  cars  was  placed  about  two  months 
ago   with  the   same  company.     Most  of  the 


tion.  They  are  51  ft.  2  in.  long  over  plat- 
form end  sills  and  36  ft.  center  to  center  of 
trucks.  The  width  at  eaves  is  8  ft.  8  in., 
and  the  maximum  width  over  the  water 
tables  under  the  windows  is  9  ft.  %  in.  The 
height  from  top  of  rail  to  top  of  roof  is  11 
ft.  111/2  in.  The  sides  are  vertical  and  be- 
cause of  their  thinness  as  compared  with 
the  side  framing  of  the  first  design  of  wooden 
cars  which  had  battered  sides  the  same  width 
of  aisle  is  obtained,  with  no  greater  width 
at  eaves.     The  underframe  is  composed  of 
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End   View   of  Car. 


Detail     Showing     Method     of     Laying 
Monolith    Floor. 

two  6-in.  I-beam  center  sills,  which  are  con- 
tinuous from  platform  end  sill  to  platform 
end  sill,  and  5  in.  x  3  in.  x  1/.  in.  angles  form- 
ing the  bottom  flange  of  the  deep  plate  gir- 
der sides,  which  are  depended  upon  to  carry 
most  of  the  load.  The  center  sills  are  spaced 
24  in.  apart  and  are  separated  by  4  in.  x 
4%  in.  X  1/2  in.  castings  of  an  I-section  and 
by  %  in.  x  4y2  in.  tie  straps.  The  body  bol- 
sters are  made  up  of  two  flat  plates  9  in. 
X  1  in.,  which  are  carried  over  and  under  the 
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Plan  and  Side  Elevation  of  Van   Dorn  Draft  Gear  for  Subway  Cars, 


•center  sills,  with  a  cast  steel  filling  block  in 
between,  which  forms  the  socket  for  the  king 
pin.  The  body  end  sills  are  made  up  of  a 
,pair  of  4  in.  channels,  built  in  between  the 
longitudinal  sills.  They  are  entirely  sepa- 
rate members  and  are  not  an  integral  part 
■of  the  underframing.  The  platform  end  sills 
are  6  in.  x  31^  in.  x  Vq,  in.  angles  bent  to  a 
radius  of  5  ft.  6  in. 

The  side  framing  of  the  car,  which  carries 
most  of  the  load,  is  made  up  of  the  5  In. 
angle  at  the  bottom  and  a  special  bulb  angle 
running  the  length  of  the  car  body  just  under 
••the  windows,  with  a  %-in.  steel  plate  side 
sheathing  to  form  the  web  of  the  girder. 
The  girder  thus  formed  is  stiffened  vertically 
by  the  3  in.  x  3  in.  x  i^  in.  T-iron  posts, 
which  extend  from  the  bottom  of  the  sides 
■up  to  the  deck.  These  are  spaced  2  ft.  ly^ 
in.  center  to  center.  The  side  frame  is  braced 
to  the  underframe  with  the  diagonal  braces 
shown  in  the  cross  section.  These  braces 
are  placed  at  each  of  the  double  posts  and 
■carry  the  floor  load  to  the  side  girders,  thus 


permitting  a  light  floor  construction.  The 
short  brace,  which  is  a  4%  in.  x  3  in.  x  Via 
in.  angle,  extends  from  about  half  way  up 
on  the  plate  girder  side  down  to  the  inter- 
mediate cross  tie  of  the  underframe.  The 
long  brace  extends  from  just  under  the  win- 
dow down  to  the  main  cross  bearers  near 
the  center  sills,  and  is  concealed  inside  the 
car  by  the  back  of  the  cross  seats.  There 
are  two  short  braces  and  two  long  braces 
on  each  side  of  the  car. 

The  roof  framing  is  made  up  entirely  of 
light  angles  bent  to  fit  the  curve  of  the  deck. 
The  shape  of  the  deck  is  rather  shallow,  and 
this  gives  the  cars  the  appearance  of  having 
considerable  head  room. 

The  platform  of  the  steel  cars,  which  is 
of  the  Gibbs  type.  Is  longer  than  that-  on 
the  wooden  cars  which  were  built  and 
the  entrance  doors  have  been  made  10  in. 
wider,  which  greatly  facilitates  the  move- 
ment of  passengers  in  and  out  of  the  car. 
The  platform  is  entirely  enclosed  and  has  a 
window  in  each  side  in  addition  to  the  glass 


in  the  doors.  An  end  door  is  cut  through 
the  middle  of  the  end  of  the  platform  to 
permit  passengers  or  trainmen  to  walk 
through  the  train.  The  motor  controlling 
apparatus  and  engineer's  brake  valve  and  a 
vertical  hand  brake  wheel  are  mounted 
against  the  end  of  the  platform. 

One  of  the  illustrations  shows  a  section 
through  the  end  door  posts.  It  will  be  seen 
that  some  small  amount  of  wood  has  necea- 
sarily  been  used  here  to  finish  off  the  post. 
Such  wood  as  has  been  used  is  ash,  impreg- 
nated with  a  fireproofing  compound  which 
renders  it  practically  incombustible.  When 
exposed  to  flame  it  will  char  but  will  not 
ignite.  Some  little  wood  has  been  used  in 
the  interior  finish  around  the  windows  and 
in  the  lower  part  of  the  deck,  but  this  has 
also  been  flreproofed,  and  all  of  the  wood 
in  the  car  taken  together  represents  only  a 
small  proportion  of  the  total  amount  of  mate- 
rial used. 

The  floor  of  the  car  is  made  of  a  composi- 
tion known  as  monolith,  about  1^^  In.  thick. 
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laid  on  corrugated  iron  wliich  rests  directly 
on  the  underframe.  The  seats  are  arranged 
as  in  the  cars  used  on  the  elevated  roads, 
with  four  pairs  of  transverse  seats  in  the 
center  and  longitudinal  seats  along  each  side 
for  the  remainder  of  the  length  of  the  car, 
giving  a  seating  capacity  for  52  persons  with 
standing  room  in  the  aisles  and  on  the  plat- 
form for  as  many  more.  The  seats  are  up- 
holstered with  rattan,  but  the  framing  which 
supports  them  is  entirely  of  steel.  All  of 
the  interior  trimmings,  panels  and  head 
linings  are  aluminum  throughout.  The  ex- 
terior surface  of  the  car  has  a  smooth 
appearance,  and  is  painted  the  standard 
maroon  of  the  Interborough  Rapid  Tran- 
sit Company.  For  a  complete  description 
of  the  trucks  under  these  cars  the 
reader  is  referred  to  the  Railroad  Ga- 
zette for  June  17,  1904,  and  for  a  descrip- 
tion of  the  motors  and  electrical  equipment 
to  the  Railroad  Gazette  for  April  3,  1903. 
We  are  indebted  to  Mr.  George  Gibbs,  Con- 
sulting Engineer  of  the  Interborough  Rapid 
Transit  Company,  for  the  illustrations  fur- 
nished. 


Railroad       and       Inaustrial       C-curses       at 
Wharton    School. 


Mr.  Joseph  Wharton,  the  founder  of  the 
Wharton  School  of  Finance  and  Commerce, 
of  the  University  of  Pennsylvania,  has  re- 
cently raised  the.  endowment  of  the  school 
to  $500,000  and  the  school  has  been  reor- 
ganized. A  large  number  of  specialized 
business  courses  are  to  be  offered  at  the 
opening  of  the  college  year  on  September 
30th,  with  a  view  to  fitting  young  men  di- 
rectly for  their  prospective  business  careers. 
In  the  first  two  years  the  work  includes 
besides  Economics  and  the  usual  Commer- 
cial studies.  Industrial  Processes  and  Field 
Work  in  Industry,  also  English  Literature, 
Languages,  etc.  In  the  third  year  there  are 
now  open  courses  in  Industrial  Management 
which  deal  with  the  methods  of  collection 
and  marketing  of  raw  material,  manufac- 
turing and  merchandising;  Insurance;  Rail- 
waj'  Transportation,  including  the  practice 
and  principles  of  rate-making,  of  the  phy- 
sical and  .financial  characteristics  of  the 
leading  railroads  of  the  United  States,  of 
foreign  practice  and  of  the  legal  and  busi- 
ness relations  between  shipper  and  carrier; 
Auditing,  and  Corporation  Finance;  a  study 
of  the  methods  of  promoting,  capitalizing 
and  administering  business  corporations, 
and  Public  Finance;  a  study  of  taxation 
and  of  the  activities  of  public  bodies  in  bor- 
rowing and   financial  administration. 


In  Transportation,  following  the  general 
course  in  the  Junior  Year,  and  also  founded 
upon  the  preliminary  work  in  commerce, 
the  student  is  offered  courses  in  railroad 
Organization  and  Operation,  in  Rates  and 
Traffic  and  in  Accounting.  During  the  Se- 
nior Year  courses  are  offered  in  Industrial 
Management,  including  manufacturin 
costs  and  depreciation,  labor  management; 
factory  location  and  equipment,  factory  or- 
ganization, advertising  and  sales.  In  con- 
nection with  the  industrial  courses  and 
Transportation,  many  business  institutions 
are  visited  and  their  methods  are  studied. 
A  large  number  of  business  men  are  called 
on  to  assist  in  the  work  of  instruction  by 
means  of  special  lectures  in  their  respective 
fields. 


pile  is,  of  course,  needed,  having  an  additional 
edge  at  right  angles  to  the  web  of  the  pile. 
The  piling  is  simple  in  design  and  cheap  to 
make.  It  is  made  and  sold  by  the  United 
States  Steel  Piling  Company,  135  Adams 
street,  Chicago. 


A    New    Metal   Sheet    Piling. 


A  new  form  of  steel  interlocking  sheet  pil- 
ing is  shown  in  the  accompanying  illustra- 
tions.    Each  pile  is  a  single  rolled  piece  of 
peculiar   section,   complete   in    itself   and   so 
shaped  that  a  packing  groove  is  formed  be- 
tween the  contiguous  edges.     Ordinarily  the 
piles    are    made    12     in. 
wide   on    centers   and    in 
lengths   to  meet  require- 
ments.    They  are  formed 
from   a   special   I-section, 
and      several      passes 
through     special     rolls 
give     them     the    desired 
form.      The     packing 
groove  is  intended  to  be 
filled     with      dirt,     mud, 
clay,    concrete,     cellulose 
or    other    suitable    mate- 
rial   at    hand,    although 
the     material      through 
which     the     piling     is 
driven  will  in  most  cases 
fill  the   groove  and  form 
a   tight   and    satisfactory 
joint. 

The  illustrations  give 
some  idea  of  the  perfect 
alinement  that  can  be  ob- 
tained as  well  as  the  flex- 
ibility of  arrangement  of 
which  the  design  is  sus- 
ceptible. It  is  possible 
to  form  a  complete  circle 
of  small  diameter  with- 
out difficulty.  Corners 
and  other  changes  of  di- 
rection are  easily  pro- 
vided for,  while  for  junc- 
tions  a    special    form    of 


=     New  Locomotives  for  the  Southern   Pacific. 

The  accompanying  illustrations  show  four 
new  locomotives  recently  built  for  the  South- 
ern Pacific  by  the  Schenectady  Works  of  the 
American  Locomotive  Company.  All  of  these 
engines  use  oil  as  fuel  except  the  Pacific  type 
(4-0-2).  As  is  well  known,  the  Southern  Pa- 
cific has  been  experimenting  with  fuel  oil 
for  several  years  and  hence  the  present  order 
may  be  taken  to  mean  that  the  use  of  oil 
has  been  satisfactory.  The  proximity  of  the 
Southern  Pacific  lines  to  the  Texas  and  Cali- 
fornia oil  fields  makes  possible  the  economi- 
cal use  of  oil  especially  since  the  cost  of 
coal  in  that  region  is  pretty  high.  The  ex- 
tension of  the  use  of  oil  to  switching  engines 
should  also  prove  economical  as  the  inter- 
mittent service  of  switching  engines  is  waste- 
ful of  coal.  With  oil,  the  intensity  of  the  fire 
can    be   varied    so   that    the   amount   cf   fuel 


Steel    Sheet    Piling    Rolled    from    l-Beam    Sections. 


Sections  of  Steel  Sheet   Piling. 


Rectangular  Enclosure  Formed  by  Steel  Sheet   Piling. 

used    is,  proportional    to    the    power    used. 

The  consolidation  (2-8-0)  type  locomotive 
weighs  203,500  lbs.  in  working  order,  with 
181,000  lbs.  on  the  drivers.  The  weight  of 
the  engine  and  tender  in  working  order  is 
338,600  lbs.  The  cylinders  are  22  in.  x  30 
in.,  and  the  drivers  are  57  in.  in  diameter. 
Assuming  that  85  per  cent,  of  the  working 
pressure  of  200  lbs.  is  available  as  mean  ef- 
fective pressure  at  starting,  this  gives  a  maxi- 
mum tractive  effort  of  about  43,300  lbs.  The 
boiler  contains  413  2  in.  tubes  15  ft.  long. 
The  total  heating  surface  is  3,410.3  sq.  ft., 
with  184.6  sq.  ft.  in  the  fire-box.  The  grate 
area  is  49.5  sq.  ft.  The  tender  carries  7,000 
gallons  of  water  and  2,940  gallons  of  oil. 

The  Pacific  (4-6-2)  type  locomotive  weighs 
214,000  lbs.  in  working  order  with  133,000 
lbs.  on  the  drivers.  The  weight  of  the  engine 
and  tender  in  working  order  is  347,600  lbs. 
The  cylinders  are  22  in.  x  28  in.  and  the 
drivers  are  77  in.  in  diameter.  Assuming 
that  85  per  cent,  of  the  boiler  pressure  of  200 
lbs.  is  available  as  mean  eflfective  pressure 
at  starting  gives  a  maximum  tractive  effort 
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Oil    Burning   Consolidation    (2-8-0)    Locomotive — Southern    Pacific. 


Coal    Burning   Pacific    (4-6-2)    Type   Locomotive — Southern    Pacific. 


Oil    Burning   Atlantic    (4-4-2)    Type    Locomotive — Southern    Pacific. 


Oil    Burning    Six-Wheel     (0-6-0)    Switching    Engine — Southern    Pacific. 
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■of  about  29,900  lbs.  The  boiler  contains  245 
2V4,  in.  tubes  20  ft.  long.  The  total  heating 
surface  is  3,054  sq.  ft.  with  179.7  sq.  ft.  in 
the  fire-box.  The  grate  area  is  49.5  sq.  ft. 
The  tender  carries  7,000  gallons  of  water 
and  14  tons  of  coal. 

The  Atlantic  (4-4-2)  type  locomotive 
weighs  186,500  lbs.  in  working  order  with 
97,500  lbs.  on  the  drivers.  The  weight  of 
•engine  and  tender  in  working  order  is  321.- 
620  lbs.  The  cylinders  are  20  in.  x  28  in. 
and  the  drivers  are  81  in.  in  diameter.  As- 
suming that  85  per  cent,  of  the  boiler  pres- 
sure of  200  lbs.  is  available  as  mean  effective 
pressure  at  starting,  gives  a  maximum  trac- 
tive effort  of  about  23,500  lbs.  The  boiler  con- 
tains 297  2  in.  tubes  16  ft.  long.  The  total 
heating  surface  is  2,654.4  sq.  ft.  with  179.2 
sq.  ft.  in  the  fire-box.  The  grate  area  is  49.5 
sq.  ft.  The  tender  carries  7,000  gallons  of 
"water  and  2,940  gallons  of  oil. 

The  six-wheel  switching  engine  (0-6-0 
type)  weighs  147,000  lbs.  in  working  order. 
The  total  weight  of  engine  and  tender  in 
working  order  is  227,060  lbs.  The  cylinders 
are  20  in.  x  26  in.  and  the  drivers  are  57 
in.  in  diameter.  Assuming  that  85  per  cent. 
of  the  boiler  pressure  of  180  lbs.  is  avail- 
able as  mean  effective  pressure  at  starting, 
gives  a  maximum  tractive  effort  of  about 
27,900  lbs.  The  boiler  contains  276—2  in. 
tubes  11  ft.  6  in.  long.  The  total  heating 
surface  is  1,806  sq.  ft.  with  156.1  sq.  ft.  in 
the  fire-box.  The  grate  area  is  30.2  sq.  ft. 
The  tender  carries  4,000  gallons  of  water 
and  1,020  gallons  of  oil. 


The    Ganz    Three-Phase    Electric    Railway 
System. 


BY  G.  LEVE. 

The  Valtellina  line,  a  part  of  the  Adriatic 
System  of  the  Italian  Government  railroads, 
has  for  more  than  two  years  been  operated 
ty  the  three-phase  alternating  current  sys- 
tem installed  by  Ganz  &  Company,  Budapest, 
Austria-Hungary.  The  results,  so  far,  have 
"been  satisfactory  and  enough  data  has  been 
collected  to  show  conclusively  the  economic 
advantages  of  the  system.  In  the  prelimi- 
nary studies  to  design  a  suitable  electric 
traction  for  main  line  railway  traffic  such 
as  required  for  the  Valtellina  Line,  the  use 
of  direct  current  motors  and  also  the  single 
phase  alternating  current  motors  were  consid- 
ered. While  the  direct  current  has  some  ideal 


The    Valtellina   Line. 


characteristics  for  transportation  work,  nev- 
ertheless the  low  voltage  usually  employed 
and  the  resulting  limited  distance  within 
which  it  can  be  directly  transmitted  makes 
it  uneconomical  for  moving  heavy  main  line 
traflSc.  Furthermore,  the  capital  outlay  for 
current  conductors,  sub-stations,  etc.,  is  so 
great,  that  its  use  remains  limited  to  special 
cases  covering  terminal  facilities  in  large 
cities  or  to  a  few  suburban  branch  lines  of 
existing  railroads. 

About  eight  years  ago  Ganz  &  Company 
began  to  design  an  alternating  current  trac- 
tion system  which  should  have  the  follow- 
ing characteristics: 

(1)  Ability  of  moving  main  line  traffic  in 
such  units  and  at  such  intervals  as  is  now 
being  moved  with  steam  locomotives,  with 
promptness,  security,   safety  and  comfort. 

(2)  The  capital  outlay  for  such  equip- 
ment should  not  be  prohibitive  from  a  com- 
mercial viewpoint. 


Latest  Type  of  Three-Phase  Locomotive — Valtellina  Line. 


First  Type  of  Three-Phase   Locomotive — Valtellina   Line. 


(3)  By  its  use  the  saving  in  operating 
cost,  as  compared  with  steam  locomotives, 
should  be  such  as  to  allow  the  capital  out- 
lay to  be  written  off  within  15  years,  not- 
withstanding an  ample  allowance  being  made 
for  cost  ot  maintenance. 

Alternating  current  permitted  two  systems 
to  be  used — the  single-phase  and  the  three- 
phase.  The  advantages  and  disadvantages 
were  very  carefully  considered  by  the  engi- 
neers of  Ganz  &  Company  before  arriving 
at  a  decision  in  favor  of  the  three-phase  sys- 
tem. For  more  than  15  years  Ganz  &  Com- 
pany have  been  engaged  in  the  manufacture 
of  "compensated"  single-phase  series  commu- 
tator motors  for  power  transmission,  and 
were  therefore  thoroughly  versed  as  to  its 
characteristics  nevertheless  they  preferred 
the  three-phase  motor  for  traction  work. 

Advantages  of  the  single-phase  motor  for 
traction  purposes  are  as  follows: 

(a)  Only  one  current  conductor  Is  re- 
quired. 

(b)  Voltage  control,  or  resistance  con- 
trol, using  a  similar  controller  to  that  of  the 
d.  c.  motor,  for  speed  regulating. 

(c)  Its  ability  to  be  used  also  with  direct 
current,  so  that  a  car  equipped  for  service 
on  a  single-phase  alternating  current  line  can 
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The  Ganz  Three-Phase   Motor  Car — Valtellina    Line. 


also  pass  to  a  line  equipped  with  direct  cur- 
rent. 

Its  disadvantages  are: 

(a)  The  use  of  a  commutator  which  is 
claimed  to  be  not  desirable  for  heavy  rail- 
road work  owing  to  the  increase  in  the  cost 
of  maintenance  aud  the  risk  of  interruption 
of  service  inasmuch  as  for  heavy  railroad 
work  abnormally  large  quantities  of  current 
must  be  handled. 

(b)  Owing  to  the  pulsation  characteristic 
of  single-phase  alternating  current,  the 
torque  is  pulsating  and  a  maximum  torque 
which  will  slip  the  wheels  results  in  an  aver- 


age drawbar  pull  of  but  50  per  cent,  of  that 
of  the  direct  current  or  three-phase  motor  at 
starting  and  thus  requires  an  increase  in 
weight  to  obtain  an  equivalent  performance 
of  80  to  100  per  cent,  and  consequent  in- 
creased capital  outlay. 

(c)  While  but  one  current  conductor  is 
needed,  it  has  to  be  of  so  large  size  to  con- 
vey the  quantity  of  power  required  that  it 
allows  no  saving  in  the  weight  of  copper 
when  compared  with  the  two  wires  of  the 
three-phase  system. 

(d)  As  the  voltage  of  the  single-phase 
motor  is  limited  to  250,  to  permit  commu- 


tation a  step-down  transformer  is  needed  on 
each  car  or  locomotive  for  lowering  the  volt- 
age of  the  current  received  from  the  con- 
tact wire,  without  any  corresponding  gain 
in  economy  or  reduction  in  motor  weight 
such  as  would  result  in  a  three-phase  system. 

The  advantages  and  disadvantages  of  the- 
three-phase  motor  can  be  summed  up  as  fol- 
lows: 

(a)     Ability  to  take  current  at  high  volt- 


Three-Phass  Twin   IVIotor  of  Latest  Type  Electric  Locomotive. 

(Both    hUih   "ikI    low-tension   motor  on  one   shaft   and    under   one 
/ifiH.siH//.   hotli    taking  current  from   one  set   of  contact  rinys.) 


Pneumatic   Control   Apparatus  for  the  Three-Phase   Locomotive- 


Three-Phase   Motor   Connected    by    Links 
to    Driving    Wheel. 


IVIotor  Car  Truck   with    Three-Phase    Motors. 
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age  (Messrs.  Ganz  &  Co.  decided  that  3,000 
volts  was  a  satisfactory  value).  This  is 
taken  direct  from  the  contact  wires  into  the 
motor,  which,  owing  to  its  polyphase  con- 
structicn,  requires  no  high  tension  moving 
contacts  and  absolute  safety  can  therefore  be 
attained. 

(b)  It  has  not  a  pulsating  torque  and 
therefore  will  render^  at  about  half  the  loco- 
motive weight  required  for  single-phase,  the 
necessary  drawbar  pull,  giving  the  same  high 
tractive  coefficient  as  the  d.  c.  motor. 

(c)  The  delicate  commutator  is  elimi- 
nated and  replaced  by  heavy  contact  rings 
easily  accessible  and  not  subject  to  sparking. 

(d)  Electric  braking.  That  is,  the  capa- 
bility of  employing  the  kinetic  energy  of  the 
train  to  generate  electric  current  and 
to  return  it  to  the  line.  This  is  due 
to  properties  peculiar  to  multiphase  mo- 
tors and  has  been  fully  demonstrated 
on  the  Valtellina  line  and  other  Euro- 
pean lines  employing  three-phase  trac- 
tion. This  special  characteristic  of  the  three- 
phase  motor  is  an  advantage  as  to  economy 
of     energj-     required,     not     possessed     by 


(c)  The  fixed  speed  control  which  limits 
the  operation  to  a  limited  number  of  prede- 
terminate  speeds.  Instead  of  being  a  disad- 
vantage this  is  claimed  by  Ganz  &  Company 
to  be  rather  an  advantage,  as  trains  irre- 
spective of  weight  and  grade  can  adhere  to 
uniform  speed. 

During  1898  and  1899  Ganz  &  Company 
operated  a  specially  installed  test  line  about 
four  miles  long  on  an  island  in  the  Danube 
near  Budapest.  The  results  there  obtained 
warranted  their  accepting  a  contract  for  the 
installation  of  the  Valtellina  line.  The  con- 
tract was  very  stringent  and  provided  that 
in  case  the  installation  should  not  prove 
satisfactory  during  the  first  two  years'  opera- 
tion, the  contractors  should  remove  the  over-' 
head  equipment,  transformer  stations  and 
electric  rolling  stock  and  should  only  be 
paid  for  the  value  of  the  central  station  and 
high  tension  transmission  line.  The  entire 
installation,  106  kilometers,  or  about  65 
miles,  extending  from  Lecco  to  the  northern 
terminals,  was  completed  early  in  1902.  The 
Government  having,  by  a  practical  service 
of  one  year  and  a  half,  found  that  all  the 
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line  many  new  features  would  be  used  which 
are  not  embodied  in  the  Valtellina  construc- 
tion. The  Valtellina  overhead  construction, 
however,  has  shown  itself  in  every  way 
to  be  satisfactory,  as  will  be  seen  by  the  low 
cost  of  maintenance  hereinafter  mentioned. 

The  three  high  tension  wires  can  b^  sus- 
pended from  the  same  posts  as  the  cross 
hangers  carrying  the  working  conductors, 
except  where  tunnels  are  encountered,  in 
which  case  the  high  tension  line  is  generally 
carried  on  separate  posts  over  the  moun- 
tains instead  of  through  the  tunnel.  The  en- 
tire line  is  divided  into  sections  of  about 
six  miles  each.  Each  section  has  a  trans- 
former station,  where  the  high  tension  (20,- 
000  volt)  current  is  reduced  to  3,000  volts,  at 
which  tension  it  flows  through  the  working 
conductor  and  is  at  that  pressure  taken  off 
by  the  trolley  of  the  locomotive  and  motor 
cars. 

The  location  of  these  transformer  stations 
has  been  selected  with  a  view  to  having  them 
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The   Ganz   Three-Phase   Transformer. 


Automatic   Switch    Governor 
for  the   Air    Compressor. 


Primary  Cut-Out  Switch- 
Ganz  Motor  Car. 


Other  electric  systems,  or  steam  traction. 
Furthermore,  the  necessity  of  mechanical 
braking  is  greatly  reduced  and  hence  the 
wear  of  the  brake  equipment  wheel  tires  and 
rails  is  reduced  to  a  minimum. 

(e)  The  ability  of  running  three-phase 
equipment  on  a  line  equipped  with  direct 
current. 

The  disadvantages  of  three-phase  traction 
advanced  by  its  opponents  are: 

(a)  The  extra  contact  wire  required,  but 
as  already  stated  the  weight  of  copper  is 
thereby  not  increa.sed,  so  that  the  principal 
Increase  of  investment  is  simply  the  cost  of 
suspending  an  additional  wire. 

(b)  The  use  of  a  low  tension  motor  in 
addition  to  the  main  motor.  The  former  is 
used  for  starting  and  for  slow  speed  run- 
ning, and  usually  runs  empty  when  running 
at  full  speed.  This  extra  weight  of  the  low 
tension  motor  of  the  three-phase  equipment, 
as  also  that  of  the  liquid  rheostat,  is  more 
than  off.set  by  the  transformer  weight  and  in- 
creased weight  of  the  motor  of  the  single- 
^hase  system,  and  is  moreover  not  an  inher 

•  t  necessity  of  the  system. 


severe  conditions  had  been  more  than  ful- 
filled, ordered  the  settlement  to  be  made  for 
the  entire  installation  several  months  ahead 
of  time  and  entered  into  active  negotiations 
for  extending  the  electric  service  from  Lecco 
southward  to  Milan.  Roughly,  about  60  per 
cent,  of  the  entire  length  is  composed  of 
gradients  up  to  2  per  cent,  tunnels,  rock  gal- 
leries and  sharp  curves.  From  Lecco  the 
line  follows  the  shore  of  Lake  Como  to 
CoUico,  from  which  point  the  main  line  con- 
tinues eastward  to  Sondrio  and  a  branch  line 
runs  northward  from  Collico  to  Chiavenna. 

The  central  station  is  located  at  Morbegno, 
a  station  on  the  main  line  between  Collico 
and  Sondrio,  and  has  three  turbine  generator 
sets  each  of  2,000  brake  horse-power.  Only  two 
of  them  are  kept  in  regular  service,  one  acting 
as  reserve.  The  three-phase  current  is  gen- 
erated at  20,000  volts  with  a  periodicity  of 
15.  The  high  tension  conductors  run  from 
Morbegno  to  Sondrio  to  the  east  and  to  Col- 
lico to  the  west  and  Lecco  to  the  south;  also 
from  Collico  along  the  branch  line  to 
Chiavenna.  Constant  improvements  have 
been  made  and  in  the  installation  of  a  new 


either  near  the  regular  road  section  houses 
or  near  the  railroad  stations  so  that  the  reg- 
ular service  of  inspecting  the  line  equipment 
and  the  transformer  sub-stations  can  be  at- 
tended to  by  the  regular  road  section  gang, 
supplemented  by  an  electrician  and  sev- 
eral laborers.  The  transformer  is  of  the 
air-cooled  core  type.  As  all  these  trans- 
former stations  are  connected  to  the 
working  conductors  the  system  gives 
great  elasticity  of  capacity,  enabling 
any  one  section  to  take  care  of  any  excep- 
tional load  which  may  suddenly  be  thrown 
upon  it  through  an  accidental  interruption 
of  service  on  any  of  the  other  sections.  As 
all  the  regular  railroad  stations,  freight  sta- 
tions and  repair  shops  have  to  be  supplied 
with  low  tension  current  for  light  and  power 
transmission,  transformers  are  located  at 
such  stations  so  as  to  furnish  current  for  this 
purpose. . 

Up  to  the  present  the  passenger  trains 
have  been  hauled  by  motor  cars  of  the  type 
shown.  They  are  equipped  with  two  high 
tension  and  two  low  tension  motors,  the 
stators   of    which    are    suspsiulsd    from    the 
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truck  frame  and  the  motors  are  fitted  on  a 
hollow  shaft  which  slips  over  the  wheel  axle 
and  connected  by  links  to  the  spokes  of  the 
wheel.  Thus  the  entire  motor  is  spring 
borne.  Much  has  been  said  about  the  small 
air  gap  of  the  three-phase  motor,  but  three 
years'  experience  has  proven  that  it  causes 
no  trouble  whatsoever.  During  all  that  time 
the  wear  on  bearings  is  hardly  perceptible. 
The  other  electric  equipment  of  the  car  con- 
sists of  the  pneumatic  and  electric  control- 
ling apparatus  as  well  as  an  electrically  oper- 
ated air  compressor,  furnishing  the  com- 
pressed air  for  the  controlling  apparatus  and 
for  the  air-brake.  A  small  step-down  trans- 
former furnishes  the  low  tension  current  for 
this  air  compressor  as  also  for  the  lamps. 
Starting  and  regulating  of  speed  is  obtained 
by  means  of  the  liquid  rheostat,  and  so 
smoothly  that  the  start  is  hardly  perceptible 
to  those  riding  on  the  car. 

The  first  operation,  in  starting  out,  is  the 
raising  of  the  trolley  to  establish  contact 
with  the  working  conductors,  which  is  done 
by  means  of  compressed  air.  When  the  con- 
tact is  thus  established,  access  to  the  high 
tension  switch  and  leads,  which  are  com- 
pletely covered  in  an  iron  casing,  is  impos- 
sible, as  the  lid  is  closed  by  an  interlocking 
•device  and  can  only  be  opened  when  the  trol- 
ley is  lowered  and  the  switch  and  leads  are 
■currentless.  Any  possible  defects  in  the  in- 
sulation of  any  parts  carrying  the  high  ten- 
:sion  current  are  made  harmless  because  the 
iron  casing  connects  with  the  wheels  and 
thereby  establishes  a  ground  for  escaping 
•current.     In  starting,  the  high  tension  cur- 


Overhead  Construction  of  Test  Line  on  Island  in  the  Danube. 


jent  passes  to  the  stator  of  the  main  motor. 
The  rotor  of  the  main  motor  feeds  the  low 
tension  stator  by  cascade  connection.  The 
rotor  of  the  low  tension  motor  is  in  circuit 
with  the  liquid  rheostat.  Thus  the  low  ten- 
sion motor  carries  the  load  with  the  high 
tension  motor  until  half  speed  is  reached, 
after  which  the  low  tension  motor  is  cut 
■out  and  the  rheostat  is  put  in  circuit  with 
the  high  tension  motor  until  full  speed  is 
attained. 

The  Ganz  trolley  consists  of  two  poles  with 
■double  roller  contacts.  It  requires  two  sep- 
arate bases  and  poles,  as  would  be  the  case 


were  there  two  single  trolleys.  The  outer 
ends  of  the  two  poles  are  connected  by  a  con- 
tinuous bar  of  impregnated  wood,  the  cen- 
tral portion  of  which  for  a  distance  of  about 
eight  inches  is  the  full  diameter  of  the  roll- 
ing contacts.  On  each  side  the  diameter  is 
reduced  and  two  contact  cylinders  are  slipped 
over  and  supported  on  insulated  ball  bear- 
ings, the  current  being  taken  off  by  carbon 
contact  rings  at  the  ends  and  is  carried  by 
flexible  jumpers  to  the  trolley  poles.  The 
cross  bar  with  its  contact  rollers  is  flexible 
and  is  connected  to  the  ends  of  the  arms  bv 

Insulated   Trolley-Wire    Hanger — Valtellina 

Line, 
horizontal  spiral  springs,  permitting  contact 
when  the  two  wires  are  at  widely  different 
heights.  The  rollers  are  steel  copper  plated 
and  will  run  over  6,000  miles  before  replat- 
ing  becomes  necessary.  The  trolley  poles  are 
supported  by  spiral  springs  in  tension,  the 
tension  being  put  on  from  within  the  vehicle 
by  compressed  air.  This  trolley  cannot  run 
off  the  wire  as  is  the  case  with  the  wheel 
trolley,  and  this  accounts  for  the  fact  that 
the  overhead  construction  of  the  Valtellina 
line  required  hardly  any 
repairs  during  the  two 
years  of  regular  service. 
Th'ere  are  ten  motor 
cars,  the  interior  of  two 
of  which  are  arranged  as 
parlor  cars.  Two  of 
these  motor  cars  are  gen- 
erally in  reserve  and 
under  inspection,  and 
eight  are  constantly  in 
service.  The  average 
passenger  train  weight  is 
130  metric  tons  and  the 
average  speed  35  miles 
per  hour.  The  horse 
power  per  car  is  300. 
For  freight  service  two 
locomotives  were  used, 
the  electric  equipment 
of  which  corresponds  to 
the  motor  cars.  Recent- 
ly, three  new  locomotives 
of  62  tons  (metric) 
weight  and  1,600  horse- 
power, were  delivered. 
The  motors  of  these  new 
locomotives  are  s  u  s- 
pended  between  the  driv- 
ing axles.  There  are  two 
sets  of  high  and  low  ten- 
sion motors.  Each  set 
works  as  twin  motors  on 
one  axle  and  is  supplied 
with  current  from  one 
set  of  contact  rings.  The 
twin  motor  shaft  works  a  crank,  which,  in 
turn,  is  connected  to  sidebar  drives  connect- 
ing the  three  sets  of  driving  wheels. 

At  the  official  test  several  round  trip  runs 
were  made  between  Lecco  and  Collico  with  a 
trainload  of  330  metric  tons  at  a  speed  of 
40  miles  per  hour  even  on  a  1  per  cent,  grade. 
Furthermore,  20  consecutive  accelerations 
with  a  train  of  430  metric  tons  from  stand- 
still to  18.6  miles  per  hour  were  made.  The 
entire  locomotive  equipment  worked  well. 
even  when  taking  240  amperes  from  the  con- 
ductor. The  Ganz  overhead  construction  in 
the  yard  of  Lecco  has  been  successfully  used. 


and  demonstrates  that  the  two  wire  overhead 
equipment  has  been  successfully  adapted  for 
use  at  switches,  cross-overs  and  side-tracks 
such  as  are  necessary  at  terminal  yards  of 
main  line  railroads.  Another  important  fact 
is  that  the  installing  of  the  overhead  equip- 
ment and  even  its  existence  does  not  inter- 
fere in  the  least  with  steam  locomotive 
traffic. 

Another  great  advantage  of  electric  trac- 
tion is  the  protection  it  affords  against  col- 
lisions. If  a  motorman  should  disobey  or- 
ders for  meeting  another  train,  or  disregard 
the  signal  protecting  the  section  he  is  about 
to  enter,  it  is  in  the  power  of  the  station 
agent  to  throw  the  current  off  the  line,  there- 
by stopping  all  trains  on  this  particular  sec- 
tion, thus  avoiding  serious  accidents. 

As  this  three-phase  traction  system  has 
now  been  in  practical  operation  for  over  two 
years  on  a  main  line,  it  is  possible  to  give 
nearly  accurate  figures  as  to  the  cost  of  in- 
stallation as  well  as  operating  expenses.  As- 
suming the  length  of  line  to  be  100  miles 
and  having  an  ordinary  passenger  and 
freight  traffic  amounting  to  800,000  ton  miles 
per  day,  the  capital  outlay  for  line  equip- 
ment of  substantial  construction,  including 
the  necessary  electric  locomotives,  would  not 
exceed  $10,000  per  mile. 

Careful  tests  show  that  the  electrical  en- 
ergy consumption  per  ton  mile  would  aver- 
age on  ordinary  main  line  railroad  work 
(where  the  daily  passenger  and  freight  traf- 
fic per  100  miles  length  of  road  would  not 
be  less  than  800,000  ton  miles,  and  that  this 
tonnage  would  be  about  equally  divided  be- 
tween freight  and  passenger  trains)  not  to 
exceed  30  watt  hours.  This  would  show  that 
basing  a  calculation  on  average  typical  loads 
of  trains  for  both  passenger  and  freight  ser- 
vice (about  500  tons),  that  the  amount  of 
energy  required  would  be  1,500  k.w.h.  for  a 
100  miles  haul. 

With  most  modern  equipment  (based 
on  cost  of  coal  at  $2.50)  current  can  be  gen- 
erated by  steam  at  $50  per  k.w.  per  annum. 
(This  cost  could  be  decreased  by  using  a 
gas  plant  and  could  be  brought  still  lower 
if  water  power  can  be  employed.)  Therefore: 
Cost  of  a  100  mile  haul  of  a  500  ton 

train,  or  50,000  ton  miles $8.50 

(The  $50  per  k.w.  includes  the  writing 
off  and  maintenance  of  the  central 
station  equipment.) 
Cost  of  maintenance  and  writing  off  of 
electric  equipment  (other  than  the 
central  station)  as  shown  by  two 
years  practical  experience,  with  suit- 
able additions  to  meet  American  con- 
ditions, based  on  a  performance  of 
800,000  ton  miles  per  day,  length  of 
line  100  miles,  $330  for  supervision 
and  maintenance  +  $400  for  writing 
off  capital  outlay  per  mile  per  annum 
brings  this  item  of  cost  for  50,000  ton 

miles   12.50 

Motormen  and  helper  (on  basis  of  200 

miles  per  day)  for  100  miles 3.00 

Total    $24.00 

The  reports  of  three  prominent  American 
railroads  show  that  the  cost  of  steam  loco- 
motive service  per  100  miles,  without  con- 
sidering the  writing  off  of  capital,  amounts 
to  about  $26.  It  should,  however,  be  borne 
in  mind  that  an  increase  of  the  ton  mileage 
above  800,000  per  day  for  100  miles  of  road 
would  but  slightly  increase  the  item  of  main- 
tenance of  equipment,  etc.,  and  an  increased 
traffic  would  therefore  show  still  more  fav- 
orable for  electric  traction.  Beyond  this 
point  electricity  will  greatly  reduce  other 
items  in  cost  of  transportation- not  connected 
with  train  hauling,  such  as  train  station  and 
signal  lighting,  as  also  power  'for  moving 
turn  and  transfer  tables:    also,   for  loading 
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and  unloading  heavy  freight.  There  would 
also  be  the  saving  in  repairs  on  brake  equip- 
ment, tires,  etc.,  of  rolling  stock,  and  the 
cost  of  maintenance  of  substructure  would 
also  be  reduced,  as  the  balanced  rotary  mo- 
tion of  the  electric  motor  would  replace  the 
unbalanced  reciprocating  motion  of  the  steam 
locomotive. 

A  road  in  England  and  also  one  in  Canada 
is  now  under  construction  while  active  nego- 
tiations are  in  progress  for  contracts  to  in- 
stall several  important  Austrian  and  other 
Continental  main  line  roads,  as  well  as  the 
Vienna  City  underground,  which  is  now  oper- 
ated with  steam  locomotives. 


locomotive  may  be  coaled   within  a  minute 
when  so  desired. 

The  sand  bin  has  a  capacity  of  3V2  cu. 
yds.,  or  4%  tons,  of  sand.  The  sand  is  dried 
at  the  ground  level  by  a  sand  dryer  and 
elevated  by  compressed  air  to  the  sand  bin, 
from  which  it  is  drawn  off  to  the  locomo- 
tive by  pipes  and  spouts  equipped  with  cut- 
off sand  gates  designed  so  that  the  flow  of 
sand  cuts  off  immediately  without  leakage, 
the  sand  sealing  itself  in  the  gate. 


car  at  any  of  the  regular  stations,  but  when 
taking  passage  at  one  of  the  "haltes"  they 
pay  their  fares  on  the  car. 


Ventilation     of     Passenger     Cars     on     the 
Pennsylvania. 


A    125-Ton    Capacity   Coaling   Station. 


The  accompanying  illustration  shows  a 
125-ton  capacity  coaling  and  sanding  station 
built  by  Tate,  Jones  &  Company,  Pittsburg, 
for  the  Terre  Haute  &  Indianapolis  Railroad 
at  Effiugham,   111.     The  plant  consists  of  a 


The  rail  motor  car  service  of  the  London 
&  Souih-Western  between  Plympton,  Ply- 
mouth and  Saltash  consists  of  two  coaches 
coupled  together  with  the  engine  compart- 
ments outwards  and  not  adjoining  one  an- 
other. On  the  Yealmpton  line,  however, 
where  the  tralHc  is  light,  a  single  motor 
coach  is  used,  some  of  the  "haltes"  or  tem- 
porary platforms  being  only  long  enough  for 
one  car.    This  line  runs  parallel  to  the  mu- 


125  Ton  Coaling  Station  for  the  Vandalia  at   Effingham,   III. 


receiving  hopper  30  ft.  long  and  19  ft.  wide 
on  top  of  the  girder,  having  a  capacity  of 
65  tons  and  placed  underneath  the  track, 
into  which  coal  is  delivered  either  from  hop- 
per bottom  cars  or  shoveled  over  the  sides 
of  gondola  cars.  It  is  fitted  with  a  patent 
reciprocating  feeder,  shown  in  the  illustra- 
tion, by  means  of  which  coal  is  fed  auto- 
matically and  regularly  from  the  receiving 
hopper  to  a  belt  conveyor. 

The  coal  goes  onto  a  belt  conveyor 
equipped  with  Robins  idlers  carrying  coal 
at  an  angle  of  about  19  deg.  into  the  stor- 
age bin.  This  conveyor  is  driven  by  a 
steam  engine  and  moves  at  150  f.p.m.  It 
has  a  capacity  of  75   tons  per  hour. 

The  coal  is  discharged  from  the  belt  con- 
veyor at  the  top  of  the  bin  by  a  Tate  & 
Jones  patent  automatic  deflector.  When  the 
bin  is  empty  the  deflector  discharges  the 
coal  at  the  sides  of  the  bin  bottom,  and 
after  the  sides  of  the  bin  have  become  part- 
ly filled  the  deflector  automatically  reverses 
and  discharges  the  coal  toward  the  center 
of  the  bin.  This  prevents  the  coal  from 
separating  itself  by  gravity  and  eliminates 
sorting. 

The  storage  bin  is  made  of  long  leaf  yel- 
low pine,  and  is  lined  with  Vi-.  in.  plates 
hopperpd  in  all  directions  toward  the  gates, 
eliminating  any  chance  of  fire  by  spon- 
taneous combustion. 

The  coaling  gates  are  both  of  the  under 
aiifl  over  cut  type,  and  it  is  claimed  that  a 


The  Pennsylvania  has  been  making  ex- 
haustive tests  and  experiments  during  the 
last  ten  years  in  an  attempt  to  design  an, 
efficient  and  satisfactory  system  of  ventila- 
tion for  passenger  cars.  A  small  pamphlet 
recently  issued  by  the  railroad  company  gives 
the  results  of  many  of  the  tests  made  and 
describes  the  details  of  the  system  which 
has  finally  been  adopted  and  which  is 
now  being  applied  to  all  new  passenger 
equipment  on  that  road. 

Early  tests  and  analyses  of  the  air  in  ordi- 
nary passenger  cars  and  sleeping  cars  showed 
that  only  about  one-sixth  to  one-tenth  of  the 
air  necessary  to  maintain  good  hygienic  con- 
ditions passed  through  the  car;  and  the  new 
system  as  finally  developed,  provides  for 
60,000  cu.  ft.  of  air  an  hour,  or  1,000  cu.  ft. 
for  each  passenger,  an  amount  sufficient  for 
maintaining  the  best  atmospheric  conditions. 
In  order  to  keep  the  cars  at  a  comfortable 
temperature  in  winter  weather  with  this  vol- 
ume of  fresh  air  coming  in,  it  was,  of  course, 
essential  that  the  ventilating  system  be  com- 
bined with  the  heating  system  in  some  way 
and  the  air  warmed  before  it  entered  the 
body  of  the  car.  Another  important  considera- 
tion was  the  exclusion  of  dust,  dirt  and  cin- 
ders as  far  as  possible.  Other  experiments 
having  shown  that  it  is  not  possible  to  secure 
true  ventilation  by  merely  exhausting  the  air 
from  the  car  by  means  of  exhaust  ventilators 
in  the  roof  and  allowing  fresh  air  to  enter 
where  it  can,  the  system  designed  providedi 
for  ample  intake  ventilators  as  well  as  out- 
lets. 

The  accompanying  illustrations  reproduced 
from  the  pamphlet,  show  the  system  in  out- 
line. Air  is  taken  in  from  the  outside 
through  the  down-takes,  located  at  diagon- 
ally opposite  corners  of  the  car,  which  are 
fitted  with  suitable  hoods.  It  is  forced  intO' 
the  ducts  on  each  side  under  the  floor  which 
are  formed  by  the  floor,  the  false  bottom,. 
the  side  sill  and  the  first  intermediate  sill. 
These  ducts,  which  have  a 
cross-section  of  14  in.  x  7^2 
in.,  extend  the  whole  length- 
of  the  car.  The  pure  outside 
air  passes  from  the  ducts  up- 
through  the  floor  and  over- 
the  heating  pipes  and  is  dis- 
charged into  the  aisle  near 
the  floor  at  the  end  of  each 
seat,  finally  escaping  through 
the  exhaust  ventilators  in  the- 
center  line  of  the  upper  deck. 
In  order  to  form  a  con- 
tinuous   duct    and     give    aiu 


Automatic    Reciprocating    Feeder. 


Dicipal  electric  tram-cars  for  the  greater  part 
of  the  distance  between  Devonport  and  St. 
Budeaux,  and  the  competition  is  sharp.  As 
in  the  service  in  the  London  district,  pas 
sengers  on  the  motor  coaches  get  their  tick 


unrestricted  passage  for  the  air  currents,, 
the  usual  cross  bracing  between  sills- 
is  omitted  and  light  iron  braces  are  substi- 
tuted. A  shallow  pocket  is  formed  in  the  bot- 
tom    of    the     air    ducts    to    collect     smaU 


ets  at   the   ticket  office   when   boarding  the    cinders    and    dirt,    which    find    their    way 
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in  through  the  intake  hoods.  Slots  12 
in.  long  and  2  in.  wide  are  cut  in 
the  floor  between  each  two  seats  and  directly 
under  the  steam  pipes,  which  are  enclosed 
in  a  box  5'^  in.  x  Sy^  in.  The  air  coming 
up  through  these  slots  passes  over  the  two 
steam  pipes  and  divides,  part  going  toward 
the  galvanized  iron  discharge  pipe  under  one 
seat  and  part  tovi'ard  the  other  seat. 

During  the  experimental  work  attempts 
were  made  to  take  the  heated  air  out  from 
the  heater  boxing,  through  registers  in  the 


that  the  air  has  a  free  passage  into  the  down- 
take  "B"  from  the  direction  in  which  the  car 
is  moving.  This  valve  is  controlled  by  a 
mechanism  operated  by  the  trainmen  inside 
the  car,  the  pointer  on  the  operating  device 
"J"  indicating  the  direction  in  which  the 
valve  should  be  open.  The  door  "K"  in  the 
down-take  permits  the  operating  devices  for 
the  flap  valves  to  be  connected,  and  also  al- 
lows a  chance  for  inspection.  A  strong  down- 
ward current  of  air  is  perceptible  when 
these  doors  are  opened  for  a  moment,  while 


tilators  over  the  lamps.  The  diminution  iu 
the  amount  of  air  passing  through  the  car, 
however,  when  all  ventilators  are  closed,  does 
not  correspond  to  these  figures,  probably  due 
to  leakages  in  the  valves,  and  to  greater 
velocity  of  air  through  the  smoke  bell,  when 
the  valves  are  closed. 

During  the  experimental  work,  and  on 
some  of  the  first  cars  fitted  up,  the  ven- 
tilators were  all  of  the  end  type,  and  were 
located  between  the  lamps.  It  was  early 
found,    however,    that   the    lamp   ventilators 


Fig.   1 — Longitudinal   Section  of  Car  Showing  Air  Ducts  and   Intake. 


Fig.  2 — Cross-Section  of  Car. 


sides  of  the  boxing,  into  the  space  between 
each  two  seats.  But  this  was  found  to  be 
so  objectionable  to  the  passenger  sitting  next 
to  the  window  that  it  was  abandoned.  An 
attempt  was  also  made  to  take  the  heated 
air  out  through  apertures  in  the  top  of  the 
boxing  between  each  two  seats,  the  idea  being 
to  have  a  current  of  warm  air  direct  from 
the  radiators  pass  up  along  the  windows,  to 
neutralize  their  chilling  effect.  It  was  found, 
however,  that  this  aperture  served  as  a  con- 
venient receptacle  for  materials  thrown  in 
by  the  passengers.  Another  scheme  tried. 
during  the  experimental  work,  was  to  make 


Fig.  3 — Hood   and   Downtake. 

the  slots  in  the  car  floor  4  in.  long  and  spaced 
4  in.  apart.  The  radiators  were  fitted  with 
tin  shields  so  arranged  as  to  keep  the  air 
in  contact  with  the  radiators  as  long  as 
possible,  but  none  of  these  devices  worked  as 
well  as  the  arrangement  finally  adopted. 

The  hood  and  down-take  construction  is 
shown  in  Fig.  3.  A  wire  gauze  "H"  covers 
the  two  faces  of  each  hood,  the  object  being 
to  exclude  cinders  of  any  appreciable  size, 
especially  such  as  might  lead  to  incipient 
fires.     The  flap  valve  "I"  is  so  manipulated 


a  car  is  in  motion.  The  down-takes  have 
each  an  area  of  about  100  sq.  in.  In  the 
down-take  just  below  the  mechanism  operat- 
ing the  flap  valve,  is  a  butterfly  valve  "L," 
by  means  of  which  it  is  possible  to  vei'y 
nearly  close  the  down-take.  The  normal 
position  of  this  valve  is  open,  the  trainmen 
being  instructed  to  close  it  only  (1),  when 
going  through  tunnels,  in  order  to  exclude 
foul  air,  or  (2),  when  standing  in  stations 
with  the  locomotive  detached  and  it  is  de- 
sired to  keep  heat  in  the  car  as  long  as  pos- 
sible. 

The  control  of  the  ventilating  system,  by 
which  the  amount  of  air  taken  into  the  car 
is  increased  or  diminished,  is  accomplished 
by  means  of  the  ventilators  situated  along 
the  center  line  of  the  upper  deck.  The  ven- 
tilators used  are  of  the  type  known  as  the 
Globe  ventilator.  There  are  seven  of  these 
of  the  6-in.  size,  five  for  use  over  the  lamps, 
and  one  at  each  end  of  the  car.  The  end 
ventilators  differ  somewhat  in  construction 
from  those  used  over  the  lamps.  Pig.  4 
shows  the  end  ventilator.  It  consists  of  a 
register  valve  and  the  ventilator  itself,  which 
is  attached  to  the  car  roof.  The  apertures 
in  the  register,  when  the  valves  are  open, 
are  a  little  more  than  equal  to  the  area  of 
the  6-in.  ventilator  tube.  When  the  valves 
of  these  end  ventilators  are  closed,  no  air 
passes  through  except  small  leakages.  The 
appliances  for  operating  the  valves  are  so 
arranged  that  when  the  valve  handle  stands 
lengthwise  of  the  car,  the  valves  are  wide 
open;  when  crosswise,  the  valves  are  closed. 
The  valve  handle  can  have  any  desired  inter- 
mediate position,  with  corresponding  control 
over  the  amount  of  air  passing  through  the 
ventilator.  The  ventilators  over  the  lamps 
are  shown  in  Fig.  5.  They  have  the  same 
essential  parts,  viz.:  a  register  valve  and  ar- 
rangements for  fastening  to  the  car  roof, 
and  connecting  with  the  Globe  ventilator. 
They  have  in  addition  a  smoke  bell  as  an 
essential  part  of  the  register.  The  smoke 
bell  is  prolonged  upward  by  a  tube  3  in.  in 
diameter,  and  it  and  the  tube  are  never 
closed.  The  valve  system  surrounds  the 
smoke  bell,  and  is  operated  in  the  same  way 
^s  that  of  the  end  ventilators.  The  smoke 
bell  and  its  tube  provide  a  constant  opening 
of  about  one-fourth  of  the  area  of  the  ven- 


were  very  important  and  that  they  could 
not  be  ignored.  With  six  ventilators  of  the 
end  type,  and  five  lamp  ventilators,  more  air 
was  taken  through  the  car  than  could  be 
warmed  in  severe  weather,  and  accordingly 
on  the  first  cars  fitted  up,  the  lamp  venti- 
lators were  partially  closed,  only  an  aper- 
ture 2  in.  in  diameter  being  left  for  the 
escape  of  the  lamp  gases.  This  resulted  in 
smoking  the  head  lining,  and  accordingly 
the  combined  ventilator  was  devised  for  use 
over  the  lamps.     The  permanent  3-in.  aper- 


Fi</.    4.  llfl.    '>. 

Exhaust    Ventilators. 

ture  in  the  combined  ventilator  disposes  of 
the  lamp  gases  very  successfully.  An  essen- 
tial feature  of  the  arrangement  is  that  all 
the  ventilators  may  be  closed,  or  all  may  be 
left  open,  or  a  part  closed  and  a  part  left 
open,  thus  giving  great  flexibility  to  the 
system.  The  deck  sash  are  not  used  as  au 
aid  to  ventilation  in  any  way  and  are  made 
immovable. 

The  first  tests  made  with  a  car  fitted  with 
this  apparatus  were  intended  to  demonstrate 
whether  the  air  currents  would  flow  in  the 
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direction  desired  whea  the  car  was  siaudiug 
still  or  whether  the  success  of  the  system 
depended  on  the  car  being  in  motion.  When 
there  was  no  heat  in  the  car  and  the  lamps 
■were  not  lighted  there  was,  of  course,  very 
little  movement  of  the  air  currents  in  either 
direction  with  the  car  standing,  but  when 
there  was  heat  in  the  steam  pipes  or  any 
of  the  lamps  were  lighted  the  air  moved  in 
good  volume  in  the  desired  direction.  The 
exhaust  ventilators  in  the  roof  being  2  ft. 
higher  than  the  intake  hoods,  the  heated  air 
rises  to  the  top  of  the  car  and  passes  out 
through  the  roof,  drawing  the  outside  air  in 
through  the  intakes  instead  of  trying  to  find 
a  way  out  in  a  reverse  direction.  The  same 
explanation  holds  when  a  car  has  been  stand- 
ing on  a  siding  in  cold  weather  and  is  then 
put  in  a  train  ana  supplied  with  heat.  The 
column  of  cold  air  between  the  car  floor  and 
the  tops  of  the  exhaust  ventilators  is  longer 
than  the  column  of  cold  air  from  the  bottom 
of  the  air  conduit  to  the  top  of  the  hood.  All 
that  is  necessary  is  to  open  the  end  doors 
of  the  car  and  allow  the  cold  air  to  pass  out, 
when  proper  circulation  begins. 

Tests  which  were  made  to  determine 
whether  there  was  a  vacuum  or  a  plenum 
existing  in  the  car  when  in  motion  showed 
that  there  was  a  slight  vacuum  from  which 
it  was  expected  that  trouble  might  be  ex- 
perienced from  draughts  caused  by  cold  air 
finding  its  way  in  through  crevices  around 
the  car  windows  and  also  from  contaminated 
air  drawn  out  into  the  car  from  the  closets 
in  each  end.  As  a  precautionary  measure  a 
4-in.  Globe  ventilator  was  put  in  the  roof 
over  each  closet  and  no  difficulty  has  been 
found  in  keeping  the  contaminated  air  out 
of  the  car;  in  fact,  tests  made  while  the  car 
is  in  motion  show  a  movement  of  air  toward 
the  closets  rather  than  away  from  them. 

In  order  to  determine  how  much  air  the 
system  would  furnish,  a  car  fitted  as  above 
described  was  loaded  with  men  from  the 
shops,  who  were  paid  for  their  time,  and 
were  under  the  charge  of  a  foreman  so  that 
they  could  be  controlled  in  the  matter  of 
opening  doors  and  windows.  With  this  car 
trips  were  made,  from  Altoona  to  Johnstown 
and  return,  a  distance  of  about  40  miles  each 
way.  Rubber  bags  and  hand  bellows  were 
employed  to  secure  samples  of  the  air  in  the 
car.  Steam  heat  was  necessary  since  the 
temperature  outside  was  from  23  to  30  deg. 
Fahr.,  and  neither  door  nor  window  was 
opened  during  the  trip.  The  air  samples  for 
analysis  were  taken  by  pumping  air  into  the 
rubber  bags  by  ni^ans  of  a  hand  bellows, 
moving  from  one  end  of  the  car  and  back 
again  in  the  aisle  during  the  operation,  and 
taking  the  air  from  about  the  level  of  the 
heads  of  the  passengers.  The  analyses  were 
made  immediately  after  the  return  and  al- 
ways the  same  day.  During  this  test  there 
were  .52  people  in  all  in  the  car,  including 
tho.se  who  took  the  samples,  and  since  they 
were  full-grown  working  men  the  amount  of 
carbonic  acid  given  off  per  person  was  as- 
sumed to  be  0.72  'MI.  ft.  per  hour.  In  making 
the  air  analyses  carhonic  acid  only  was  de- 
termined, and  from  this  was  calculated  the 
amount  of  fre.sh  air  taken  through  the  car 
per  hour  by  the  ventilating  system.  The 
figures  obtained  are  as  follows: 

ivi-  f-eui.  (,'u.   ft. 

of  of  air 

(ilobe  Wdilboiinil.       carbonic  per  car 

rentllators  add.      per  hr. 

.\II      Closf-d.  .Bennington    ....      0.18       26,700 

All      Open..  ..Buttermilk    Falls     0.10       62,400 

-Ml      Open...  .Standing   :^0  mln. 

at  .Jonnstown..     0.21       22,000 

Eastbound. 

All       riosed.  .freHson 0.14        ?.7,400 

-Ml       Open McGarvey    0.10       02,400 

.\II       i>pen...  .Standing   24  mln 

at  Altoona   .  .  .      0.20        2,3,400 

The  staiionij  mentioned  denote  location.s 
:"  -^hich  air  sample."?  were  taken.  Benning- 
icii    on  the  schedul*-  used,  is  about  23  min- 


utes from  Altoona;  Buttermilk  Falls  is  about 
57  minutes  from  Bennington,  and  Johnstown 
is  about  10  minutes  from  Buttermilk  Falls. 
Returning,  Cresson  is  about  42  minutes  from 
Johnstown,  McGarvey  about  20  minutes  from 
Cresson,  and  Altoona  about  five  minutes  from 
McGarvey.  These  figures  give  some  idea  of 
the  interval  between  samples. 

As  has  already  been  stated,  the  system  was 
designed  to  supply  60,000  cu.  ft.  of  fresh  air 
per  hour  to  a  car.  When  all  the  Globe  ven- 
tilators were  open,  that  is  when  the  system 
was  working  normally  as  designed,  the  ac- 
tual amount  of  fresh  air  obtained  was  a 
trifle  above  the  desired  figure,  as  is  show.a 
by  the  samples  taken  at  Buttermilk  Falls 
and  McGarvey.  The  actual  amount  of  air 
supplied  from  time  to  time  is  affected  by 
several  conditions.  The  speed  of  the  train 
has  an  influence,  also  the  differences  in  tem- 
perature inside  and  outside  of  the  car,  and 
the  direction  and  force  of  the  wind.  Just 
how  much  each  of  these  variables  amounts 
to  is  not  known.  When  the  Globe  ventila- 
tors were  closed,  that  is,  when  the  designed 
control  was  applied,  the  amount  of  air  sup- 
plied was  cut  down  approximately  one-half, 
as  is  shown  by  the  samples  taken  at  Ben- 
nington and  Cresson.  In  other  words,  the 
control  makes  it  possible  to  reduce  the 
amount  of  fresh  air  when  it  is  desired  to 
do  so,  as  for  example  when  there  are  few 
passengers  in  a  car,  or  in  extreme  cold 
weather,  when  the  stipply  of  heat  may  not 
be  quite  sufficient  to  warm  the  full  volume 
of  outside  air.  The  samples  taken  at  Johns- 
town and  Altoona  show  what  the  system 
does,  when  a  car  is  standing  on  the  track,  as 
at  stations  en  route.  It  cannot,  of  course, 
be  expected  that  the  same  efficiency  be  shown 
when  the  car  is  at  rest  as  when  it  is  in  mo- 
tion, and,  in  fact,  this  is  not  essential.  The 
difference  between  the  amount  of  air  sup- 
plied when  standing  still  aind  when  the  train 
is  in  motion,  measures  approximately  the 
effect  of  the  movement  of  the  train  on  the 
system. 

The  heating  arrangements  for  which  the 
ventilating  system  was  designed  had  1  sq. 
ft.  of  heating  surface  for  about  240  cu.  ft. 
of  ventilating  air  per  hour  when  the  system 
was  in  full  normal  operation.  Under  these 
conditions  it  is  obvious  that  the  temperature 
in  the  car  is  a  function  of  the  steam  pres- 
sure maintained  in  the  radiators  and  of  the 
temperature  of  the  outside  air.  If  the 
amount  of  air  supplied  is  constant  at  any 
given  condition  of  the  thermometer  outside, 
the  temperature  inside  will  vary  with  the 
steam  pressure;  or,  if  the  steam  pressure  is 
constant,  and  the  amount  of  air  also  con- 
stant, the  temperature  in  the  car  will  de- 
pend on  the  outside  temperature.  In  order 
to  find  out  exactly  what  the  system  would 
do  in  the  matter  of  car  heating  a  car  fitted 
as  above  described  was  run  from  Altoona 
to  Harrisburg.  a  distance  of  about  132  miles, 
in  January,  when  the  temperattire  outside 
during  the  whole  trip  was  from  10  to  13  deg. 
Fahr.  above  zero.  The  car  was  without  pas- 
sengers, in  order  to  afford  opportunity  for 
manipulation.  The  steam  pressure  main- 
tained, although  not  measured  on  this  pai- 
ticular  cai-,  was,  from  readings  on  the  gage 
on  the  locomotive,  about  20  lbs.  During  the 
trip  the  following  points  were  satisfactorily 
demonstrated:  1st.  There  is  no  difficulty 
whatever  in  keeping  the  car  comfortably 
warmed  in  such  weather  with  the  ventilat- 
ing system  in  full  normal  operation.  The 
thermometer  on  the  bell-cord  hanger  in  the 
middle  of  the  car,  at  no  time  throughout  the 
whole  trip,  showed  less  than  70  deg.  Fahr., 
and  most  of  the  time  was  from  73  to  75,  and 
on  one  occasion  reached  77  deg.  (2d.)  Tl^ 
distribution  of  heat  throughout  the  car  wafl 
entirely  satisfactory.  Thermometers  in  dif- 
ferent   parts   of   the   car   did    not    show    dif- 


ferences of  more  than  2  deg.  or  3  deg.  (3d.) 
Diminishing  the  amount  of  air  supplied  to 
the  car,  increased  the  temperature,  which 
was  expected. 

An  interesting  experiment  was  carried  on 
during  this  run  to  determine  the  behavior 
of  the  air  on  the  two  sides  of  the  car.  There 
are  hoods  and  down-takes  on  diagonally  op- 
posite corners  of  the  car,  one  being,  there- 
fore, on  the  front  end  and  the  other  on  the 
rear  end  of  the  car  when  it  is  in  motion; 
also  each  down-take  connects  with  its  own 
radiating  system,  and  these  are  entirely  in- 
dependent, except  that  they  take  steam  from 
the  same  point  of  supply.  The  indications 
obtained  during  the  trip  above  mentioned 
would  seem  to  show  that  the  efficiency  of  the 
two  sides  of  the  car  in  supplying  heated  air 
when  the  train  is  in  motion  depends  largely 
on  the  direction  of  the  wind.  With  the  wind 
dead  ahead,  both  sides  seemed  to  be  equally 
efficient;  with  the  wind  ahead  and  from  the 
right  of  the  line  of  the  train  movement,  the 
right-hand  side  of  the  car  seemed  to  be  most 
efficient,  and  with  the  wind  from  the  left, 
the  left-hand  side  of  the  car  seemed  to  do 
most  of  the  ventilating.  The  direction  of 
the  wind  was  noted  by  observing  the  loco- 
motive smoke  and  the  movement  of  the  air 
by  holding  delicate  anemometers  at  the  air 
exits  in  the  car  under  the  seats. 

Careful  observations  of  tempe'rature  were 
made  at  another  time  during  a  trip  from 
Philadelphia  to  Altoona,  a  distance  of  about 
237  miles,  with  the  thermometers  outside 
from  2  to  5  deg.  below  zero  Fahr.  most  of  the 
distance.  It  was  easy  to  keep  the  thermom- 
eter on  the  bell-cord  hanger  70  deg.  and 
above.  No  record  was  made  of  steam  pres- 
sure on  the  car,  but  30  lbs.  were  used  on  the 
locomotive.  The  windows  were  heavily 
frosted  at  starting,  owing  to  a  little  leak  in 
the  steam  pipes  while  the  car  was  being 
warmed  up  in  the  station.  This  frosting 
entirely  disappeared  in  the  course  of  an 
hour  and  a  half,  owing  to  the  constant  pass- 
age through  the   car  of  dry  warm  air. 

Another  and  even  more  severe  test  was 
made  on  a  day  train  during  the  blizzard  of 
February,  1899,  This  train  was  blocked  by 
snow  on  the  east  end  of  Rockville  bridge, 
near  Harrisburg,  for  over  four  hours.  The 
location  gave  full  sweep  for  the  wind  blow- 
ing down  the  Susquehanna  River.  One  of 
five  trial  cars  was  in  this  train,  and  during 
the  time  mentioned  frequent  observations 
were  made  on  the  temperature.  At  no  time 
was  any  discomfort  experienced,  and  at  no 
time  did  the  thermometer  on  the  bell-cord 
hanger  show  less  than  70  deg,  Fahr. 

In  regard  to  the  amount  of  steam  required 
to  warm  the  ventilated  cars,  no  very  positive 
data  have  been  obtained.  It  is  evident  that 
more  steam  will  be  required  than  if  the  cars 
were  not  ventilated,  but  thus  far  no  serious 
difficulties  have  been  experienced.  A  few 
through  trains  having  from  three  to  five  ven- 
tilated cars  in  them  have  been  operated  with 
perfect  success  for  over  a  year. 

If  smoke,  cinders,  dust,  noxious  gases,  etc.. 
are  suspended  in  or  mixed  with  the  air  which 
comes  to  the  hoods,  they  are,  of  course,  taken 
in  along  with  the  air.  Cinders,  however,  of 
any  appreciable  size,  are  excluded  by  the 
gauze  over  the  hoods.  Small  cinders  that 
pass  the  gauze  are  deposited  in  the  conduit 
between  the  sills.  The  location  of  the  hoods 
on  the  top  of  the  lower  deck  greatly  dimin- 
ishes the  annoyance  from  dust  stirred  up 
under  the  train.  The  smoke  from  the  loco- 
motive with  the  noxious  gases  which  it  car- 
ries is  usually  considerably  higher  than  the 
hoods,  or  is  diverted  on  one  side  of  the  train 
or  Ihe  other  by  the  wind.  This  leaves  only 
long  smoky  tunnels  to  be  especially  provided 
for.  The  closure  of  the  valves  in  the  down- 
takes  and  the  rapid  change  of  air  in  the  car 
by    the    system — only    about    four    minutes 
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being  required  to  com- 
pletely replace  the  air 
in  a  car,  after  it  has 
passed  the  tunnel — so 
greatly  mitigate  this 
difficulty  that  no  se- 
rious trouble  has  thus 
far  been  experienced 
from  the  introduction 
by  the  ventilating  sys- 
tem of  objectionable 
matter   from   without. 

Practical  experience 
with  the  system  on  the 
road  has  thus  far  been 
very  gratifying.  Pas- 
sengers and  trainmen 
seem  to  And  previous 
conditions  much  im- 
proved by  the  new  sys- 
tem. The  tendency  to 
open  the  windows  is 
diminished,  and  the 
cars  are  run  comfort- 
ably with  closed  doors 
in  the  heat  of  summer. 

This  ventilating  sys- 
tem has  been  applied 
on  800  cars  running  on 
the  Pennsylvania  Rail- 
road and  on  200  cars  of 
the  Pennsylvania  Lines 
West  as  well  as  on  a 
few  cars  of  the  Bal- 
timore &  Ohio.  All 
new  cars  now  build- 
ing are  fitted  with 
it.  As  yet  it  has  not 
been  applied  to  a  sleep- 
ing ear. 


Railroad    Shoo   Tools. 


Fig.    1 — The  Sellers    Rail    Drilling    Machine. 


(Continued.) 

liAir,   DRILLIXG    MACIIIXES. 

Rail  drilling  machines  are  'specially  de- 
signed for  drilling  fish  plate  bolt  holes  in 
steel  rails.  A  drill  of  this  sort  receives  se- 
vere treatment  and  therefore  must  be  made 
very  strong  with  the  spindle  supported  as 
close  as  possible  to  the  drills.  When  drill- 
ing, the  end  of  the  rail  is  set  against  an 
adjustable  stop  and  clamped  in  place  by  a 
vise.  Very  often  these  machines  are  set  up 
in  pairs,  one  right-hand  and  one  left-hand. 
One  machine  is  set  up  slightly  in  advance 
of  the  other  and  at  a  distance  somewhat 
greater  than  the  length  of  the  rail.  First 
one  end  of  the  rail  is  drilled  and  then  the 
other.  This  class  of  machine  is  built  with 
two,  three  and  four  spindles,  the  fourth  spin- 
dle being  an  auxiliary.  This  auxiliary 
spindle  is  spaced  about  6  in.  from  the  main 
spindle,  and  carries  a  drill,  which  is  used 
for  drilling  the  bond  wire  holes  in  the  rails. 

The  rail  drilling  machine  shown  in  Fig.  1 
is  made  by  William  Sellers  &  Company.  Phil- 
adelphia, Pa.  The  spindles  are  adjustable 
from  3  in.  to  12  in.  from  center  to  center. 
The  work  table  is  supplied  with  a  vise  which 
has  an  adjustable  locking  plate  and  reversi- 
ble end  stops.  The  drills  are  fed  simulta- 
neously by  a  feed  gear  operated  by  a  posi- 
tive clutch.  The  saddle  is  counterweighted 
and  has  quick  hand  adjustment.  All  gears 
are  enclosed  in  gear  cases.  The  fast  and 
loose  pulleys  are  20  in.  in  diameter  by  5% 
in.  face,  and  should  run  at  250  r.p.m. 

The  three  spindle  rail  drilling  machine 
shown  in  Fig.  2  is  made  by  the  Newton  Ma- 


Fig.  2 — The    Newton   Rail    Drilling    Machine. 


Fig.    3 — The    Niles-Bement-Pond    Rail    Drilling    Machine. 
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chine  Tool  Works.  Philadelphia.  Pa.  Tlio 
spindles  can  be  adjusted  from  3'o  in.  to  ^» 
in.  from  center  to  center.  The  spindles  ave 
carried  on  one  saddle,  which  is  counter- 
weighted  and  feeds  the  three  spindles  simul- 
taneously. Each  spindle  is  made  with  a 
straight  hole  and  .sockets  for  adjusting  the 
drills  for  different  lengths.  Au  adjustable 
vise  is  attached  to  the  work  table.  There 
are  two  changes  of  automatic  feed  and  a 
quick  return  motion  for  the  spindles.  The 
inachine  is  supplied  with  ^  pump  which  cir- 
culates the  lubricant  for  the  drills.  A  pan 
in  which  the  machine  sets  holds  the  lubri- 
cant. 

The  three-spindle  rail  drilling  machine 
(Fig.  3)  is  made  by  the  Niles-Bement-Pond 
Company,  New  York.  This  machine  is  shown 
motor  driven.  It  has  ample  power  to  drill 
three  1^*  in.  holes  simultaneously.  The  miu- 
imum  distance  between  centers  of  the  spin- 
dles is  Sio  in.,  and  the  maximum  distance 
between  the  centers  is  9  in.  The  maximum 
distance  from  the  spindles  to  the  base  is  20 
in.  The  spindles  are  contained  in  one  slid- 
ing head,  which  has  a  horizontal  adjustment. 
The  head  is  also  counterweighted.  and  has 
power  down  feeds,  friction  release  and  quick 
hand  movements.  Each  spindle  has  an  indi- 
vidual screw  adjustment  and  the  table  is 
supplied  with  a  vise  and  an  adjustable  end 
stop. 

(To  be  continued.) 


Oil    Burning    Furnaces.* 

In  the  last  18  months  all  of  the  coal  heat- 
ing furnaces  in  the  rolling  mill,  as  well  as 
the  larger  reverberatory  furnaces  used  for 
large  locomotive  and  marine  forgings,  have 
been    converted    into    oil    burning    furnaces. 


costing  1  cent  per  gallon,  consequently  the 
oil  costs  us  40  cents  to  heat  one  ton  of  metal 
while  with  our  old  coal  furnaces  it  costs 
us  $1.2.5  to  bring  the  same  metal  to  the  re- 
quired heat,  or  68  per  cent,  saved  in  the  cost 
of  fuel  alone. 

The  next  thing  to  be  considered  is  the 
handling  of  the  two  fuels.  It  requires  six 
men  to  bring  the  coal  to  the  reverberatory 
furnaces  and  bolt  factory,  from  the  coal  pile. 
This  alone  costs  $12.00  per  day.  Our  oil 
tanks  are  arranged  so  that  one  man  distrib 
utes  oil  over  the  whole  works.  Another  thing 
to  be  considered  is  the  hauling  away  of  the 
ashes  and  cinders  that  are  produced  daily. 
It  requires  a  horse  and  cart  daily  to  remove 
this  waste  to  the  dumps.  Another  important 
consideration  is  the  fireman.  He  has  to 
handle  between  five  and  six  thousand  pounds 
of  coal  daily,  clean  his  grate  bars  at  noon 
and  night,  shovel  out  the  ashes  ana  cinders, 
and  oftentimes  knock  out  the  brick  work 
in  the  fire  chamber  trying  to  knock  off  the 
clinkers  All  this  hard  labor  is  reduced  75 
per  cent,  by  the  use  of  oil.  The  output  of 
the  furnaces  heated  with  oil  is  at  least  20 
per  cent,  more  than  with  the  old-fashioned 
coal  furnace.  One  reason  for  this  is  that 
there  is  no  time  lost  in  cleaning  grate  bars 
and  wheeling  out  ashes. 

The  most  important  question  relative  to 
the  two  fuels  is  the  quality  of  the  iron  pro- 
duced from  the  scrap  material.  Hammered 
iron  for  railroad  appliances,  such  as  loco- 
motive forgings  or  for  any  other  purpose 
where  the  metal  is  subject  to  compression, 
tensile  and  vibrating  and  torsional  strains, 
produced  from  oil  fuel,  is  far  superior  than 
similar  metal  produced  in  the  old  style  fur- 
naces. Scrap  material  heated  with  oil  finds 
less  defect  in  working  by  lamination,  than 
with   iron   brought  to  a   welding  heat   with 


with  the  metal,  the  waste  gases  passing 
through  the  flue  is  used.  The  oil  is  forced 
into  the  furnace  with  compressed  air  or 
steam.  Openings  are  left  in  the  lower  por- 
tion at  the  end  of  furnace,  permitting  the 
air  to  be  drawn  in.  Another  method  is  to 
carry  the  back  wall  four  oi-  five  feet  back  of 
ths  original  bridge  wall,  and  build  up  sev- 
eral courses  of  perforated  brick  work  a  lit- 
tle above  the  opening  made  in  the  lower  por- 
tion of  the  end  of  furnaoe,  for  the  purpose 
of  heating  the  air  that  is  drawn  in  to  form 
better  combustion.  After  examining  all  the 
small  bolt  furnaces,  I  concluded,  to  try  a 
different  shape  reverberatory  furnace  from 
any  now  in  use.  As  an  experiment  I  built 
the  bridge  wall  up  to  and  joining  the  roof, 
cutting  out  the  old  coal  fire-place,  building 
thp  roof  straight  near  to  the  flue.  Then  I 
built  a  perpendicular  wall  down  to  the  flue, 
introducing  the  burner  about  seven  inches 
from  the  roof  as  shown  herewith. 

I  lit  the  furnace  using  compressed  air,  and 
after  one  hour  the  heat  was  so  intense  that 
the  slag  commenced  to  pour  through  the  slag" 
hole.  We  then  tried  steam  instead  of  air 
with  good  results  in  heating  the  iron.  We 
still  use  the  fan  blast  to  furnish  oxygen  for 
combustion.  Finally  the  fan  blast  was  used 
exclusively  for  combustion,  as  well  as  for 
an  atomizer.  I  find  this  method  gives  the 
best  results.  This  furnace  can  te  operated 
with  compressed  air,  steam  or  the  ordinary 
fan  blast;  however,  I  find  the  fan  blast  pref- 
erable. The  same  burner  will  answer  in 
either  case. 

Fig.  1  in  the  accompanying  illustration 
shows  a  horizontal  section  of  the  furnace 
through  X  of  Fig.  3.  Fig.  2  is  a  vertical 
transverse  section  taken  through  Y  of  Fig. 
1.  Fig.  3  is  a  longitudinal  section  taken 
through    Z    of    Fig.    1.     The    burner    passes 


Reverberatory   Heating    Furnace. 


Low    Pressure   Oil    Burner. 


The  smaller  furnaces  in  the  bolt  and  nut 
factory,  and  the  forging  machine  furnaces 
have  also  been  converted  into  oil  burning 
furnaces.  The  main  question  to  be  consid- 
ered in  comparing  coal  with  oil  for  use  in 
reverberatory  furnaces  is  economy.  This  is 
governed  by  the  price  of  fuel  oil  compared 
with  coal  as  well  as  many  other  conditions 
that  present  themselves  regarding  economy. 
The  first  question  to  be  considered  is  the 
number  of  gallons  of  crude  oil  required  to 
bring  one  ton  of  scrap  iron,  put  up  in  piles 
varying  from  200  to  1.000  lbs.,  to  a  welding 
heat.  For  a  rolling  mill  in  the  Sacramento 
shops  it  requires  40  gallons  of  crude  oil  as 
it  comes  from  the  well  (14  gravity)  to  heat 
2.000  lbs.  of  scrap  material  or  pile.  In  our 
old  coal  reverber;jtory  furnaces,  it  required 
500  lbs.  of  bituminous  coal  to  heat  the  same 
quantity  of  metal.  Furnace  coal  in  this  lo- 
cality costs  from  $:  00  to  |6.00  per  ton;  oil 
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coal.  We  have  had  50  per  cent,  less  car 
axles  condemned  on  account  of  seamy  jour- 
nals since  we  have  adopted  fuel  oil  in  heat- 
ing. This  not  only  occurs  with  axles  but 
with  all  other  forgings. 

With  oil  at  6  cents  per  gallon  and  coal  at 
$5.00  per  ton,  the  cost  of  operating  a  furnace 
about  balances.  Another  important  factor  in 
the  expense  of  operating  is  the  power  re- 
quired to  atomize  the  oil,  and  furnish  suf- 
ficient oxygen  to  produce  perfect  combustion. 
Compressed  air  I  find  to  be  an  expensive  com- 
modity. Steam  is  also  expensive  and  is  not 
as  good  as  compressed  air  for  the  purpose. 
The  old  fan  blast  is  the  cheapest  and  best 
when  properly  applied.  From  eight  to  ten 
ounces  pressure  is  all  that  is  required  for 
atomizing  and  perfect  combustion.  The  suc- 
cess of  oil  burning  depends  on  the  shape 
of  the  interior  of  the  furnace.  In  many  cases 
the  old  method  of  providing  a  coml)ustion 
chamber  about  4  or  5  ft.  from  the  bridge 
wall  introducing  the  oil  at  the  same  end  of 
the  furnace  and  the  heated  gases  passing 
over  the  bridge  wall  and  coming  in  contact 


through  an  aperture  in  the  brick  wall  F,  di- 
rectly over  the  flue,  blowing  the  oil  in  over 
the  metal. 

The  furnace  is  3  ft.  beneath  the  hearth  and 
furnace  roof,  this  height  giving  plenty  of 
room  for  perfect  combustion  by  the  time  it 
I'eaches  the  wall  C.  A  perfect  incandescent 
flame  then  returns  by  the  draft  of  the  flue, 
as  shown  by  the  arrow  points,  and  when 
mixed  with  the  metal  to  be  heated,  the  waste 
gases  can  be  diverted  under  the  boiler  for 
producing  steam,  or  through  a  stack  as  de- 
sired. Much  care  should  be  taken  in  plac- 
ing the  burner  direct  in  line  and  about  7 
or  8  in.  below  the  roof  so  that  perfect  com- 
bustion will  take  place  before  the  oil  comes 
in  contact  with  the  iron  on  the  hearth  or 
the  healed  walls  of  the  interior  of  the  fur- 
nace. Should  the  oil  come  in  contact  with 
the  roof  or  side  walls,  lumps  of  carbon  will 
form,  diverting  the  flame  to  such  an  extent 
that  it  will  not  flow  in  the  direction  required. 
The  reason  I  mention  this  is  that  I  had  an 
unfortunate  experience  in  this  regard  with 
my  three-door  rolling  mill  furnace.   Through 


Skptemcer  30,  1904. 


THE     RAILROAD     GAZETTE. 


397 


some  accident  the  burner  lowered  on  the 
outer  end,  causing  the  oil  to  strike  the  roof. 
A  lump  of  carbon  formed,  diverting  the  flame 
towards  the  flue  to  such  au  extent  that  we 
could  get  the  iron  to  the  proper  heat  at  the 
flue  door  only.  As  soon  as  the  carbon  was 
removed  and  the  burner  placed  in  the  right 
position  we  had  no  more  trouble. 

The  furnace  shown  in  the  illustration  is  a 
three-door  rolling  mill  furnace.  All  our  forg- 
ing furnaces  have  two  doors  only,  operated 
by  the  same  method  as  the  three-door  fur- 
naces. From  my  point  of  view  this  is  the 
most  simple  and  economical  furnace  now  in 
use,  as  it  is  a  perfect  reverberatory  furnace. 
Perfect  combustion  is  produced  and  not  a 
shadow  of  smoke  can  be  seen  from  the  stacks 
when  properly  manipulated.  J.  G.  Camp, 
General  Foreman  of  the  S.  P.  shops  at  Sacra- 
mento, designed  the  oil  burner  (P^ig.  4). 
This  burner  is  used  in  13  furnaces  in  the 
Sacramento  shops.  It  is  known  as  a  low 
pressure  burner  and  can  be  operated  either 
with  a  fan  blast  as  an  atomizer  with  from 
seven  to  ten  ounces  of  pressure;  or  it  can 
be  operated  with  steam  or  compressed  air. 
"When  steam  is  used  as  an  atomizer  the  blast 
pipe  C  should  be  removed  and  a  steam  pipe 
substituted.    When  compressed  air  is  used  a 


Ogden-Lucin    Cut-Off. 


On  September  18,  the  Ogden-Lucin  cut-off 
of  the  Southern  Pacific  across  Great  Salt 
Lake  was  opened  for  regular  passenger  ser- 
vice. Although  the  engineering  features  of 
this  work  have  already  been  described  at 
length  in  the  Railroad  Gazette,  now  that  the 
cut-off  is  in  full  use  by  the  overland  trains, 
a   brief  review  and  photographs  of  the  fin- 


new  track,  replacing  146.7  miles  of  track 
around  the  old  North  Shore  route  via  Pro- 
montory, saving  43.8  miles  in  distance,  3,919 
degrees  of  curvature  and  1,.515  ft.  of  vertical 
grade.  The  sharpest  curve  on  the  new  line 
is  11/2  degrees;  on  the  old  road,  there  were 
some  of  10.  On  the  cut-off  the  ruling  grade 
is  but  21  ft.  to  the  mile,  as  against  90  ft.  on 
the  old  route.  The  new  line  has  22.9  miles 
of  trestle,  of  which  11.1  miles  is  permanent 
and  11.8  miles  temporary.  The  permanent 
trestle,  which  has  a  ballasted  deck,  stands 
in  from  30  to  34  ft.  of  water  at  the  present 
level  of  Great  Salt  Lake.  The  accompanying 
photographs  show  examples  of  the  excellent 
ballasting  which  is  to  be  found  throughout 
the  line.  The  track  is  laid  throughout  with 
soil),  rails.  On  the  trestle  portion,  the  bal- 
last (gravel)  is  15  in.  thick  under  the  ties. 


Train    Accidents    in    the    United    States 
August.! 


Temporary    Trestle,     Ogden-Lucin    Cut-Off. 


eq,  2ud,  Louisville  &  Nashville,  Breton,  Ky., 
a  passenger  train  was  derailed  by  the  brealf- 
ing  of  a  flange  and  two  passenger  cars  were 
ditched;  conductor  and  four  passengers  in- 
jured. 

unx,      2nd,     Central     Vermont,      Norwich 


Looking  West  Toward   Wasatch 
Mountains. 


Fill   Across   East  Arm   of  Great  Salt  Lake,  Ogden-Lucin    Cut-Off. 


Permanent   Trestle   Across   Great  Salt    Lake,   Ogden-Lucin  ■  Cut-Off . 


Permanent  Trestle  and  Roadbed  at  Midlake. 


similar  change  should  be  made.  (A)  repre- 
sents the  fan  blast  pipe.  (B)  regulating 
gate  in  blast  pipe.  (C)  air  pipe  leading 
from  blast  pipe  to  the  outer  end  of  burner 
pipe.  (D)  gate  to  regulate  the  blast  pass- 
ing into  the  burner  pipe.  (E)  oil  pipe  con- 
necting the  burner  pipe.  (F)  oil  and  wind 
pipe  or  burner  pipe.  (G)  outlet  to  oil  and 
burner  pipe. 


The  German  Ministry  of  Justice  has  made 
up  a  list  of  "railroad  accident  experts,"  590 
in  number,  for  the  use  of  the  courts  when 
they  have  to  try  men  for  causing  accidents. 
This  is  expected  to  enable  the  courts  to  hear 
experts  not  attached  to  the  particular  lin6 
where  the  accused  is  employed. 


ished  work  may  be  of  interest.  The  cut-off 
was  begun  in  June^  1902,  and  the  official  cere- 
mony marking  the  completion  of  track-laying 
occurred  in  November,  1903.  At  this  time  the 
cut-off  was  not  entirely  finished,  and  it  was 
not  until  March,  1904,  that  the  new  line  was 
opened  for  freight  trains.  Even  at  this  date, 
there  still  remained  some  riprapping  and 
filling  to  be  done,  so  that  the  company  did 
not  open  the  entire  line  for  regular  schedule 
passenger  trains,  the  tracks  being  needed 
much  cf  the  time  for  work  trains.  For  the 
present,  the  passenger  schedules  are  not  fast, 
some  minor  work  still  remaining  to  be  done. 
Local  passenger  trains  will  continue  to  be 
run  over  the  old  route  via  Promontory.  The 
Ogden-Lucin  cut-off  comprises  102.9  miles  of 


Town,  Conn.,  a  passenger  train  was  derailed 
and  the  engine  and  baggage  car  fell  down 

'Accidents  in  which  injuries  are  few  or  slight  and 
the  money  loss  is  apparently  small,  will  as  a  rule 
be  omitted  from  this  list.  The  oflirial  accident 
record  published  by  the  Interstate  Commerce  Com- 
mission quarterly  is  regularly  re>)rinted  in  the 
Hailroad  Gurrtte.  The  classification  of  the  acci- 
dents in  the  present  list  is  indicated  by  the  use  of 
the  following 

AnBREVIATIOXS. 

re        Rear  collisions, 
be         Butting  collisions. 

Mis<'ellaneous  collisions. 


unf 
unx 


Derailments 
Derailments  : 
Derailmenis  : 
Derailments  ; 
Derailments  : 
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'ects  of  roadway. 
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unfciicsecn  obstruct  ion 
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cident 
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.\n  asterisk  at  tbe  beginning  of  a  paragrapli  indi- 
cates a  wreck  wholly  or  partly  destroyed  by  fire  :  a 
dagger  indiiates  an  accident  causing  the  deiiili  of 
one  or  more  passengers. 
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a   bank.      The   engineman,    fireman   and   live 
passengers  were  injured. 

be.  3rd,  11  p.m.,  Louisville  &  Nashville, 
Horse  Cave,  Ky.,  butting  collision  between 
southbound  passenger  train  No.  1  and  north- 
bound passenger  train  No.  2.  wrecking  both 
engines,  one  baggage  car  and  one  mail  car. 
The  engineman  of  No.  1  was  killed  and  four 
trainmen  and  16  passengers  were  injured. 
It  is  said  that  No.  2  was  entering  a  side 
track,  following  a  freight  train  which  had 
entered  a  minute  before,  and  that  the  engine- 
man  of  No.  1  took  the  headlight  of  the  freight 
for  that  of  the  passenger  train. 
_  4th,  4  a.m.,  St.  Louis  &  San  Francisco, 
Vinita,  Ind.  T.,  a  passenger  train  was  de- 
railed, and  the  tender  and  five  of  the  six 
cars  were  ditched.  Twelve  passengers  were 
injured. 

4th,  Chicago,  Peoria  &  St.  Louis,  East  St. 
Louis.  111.,  a  passenger  train  of  the  Illinois 
Central  was  derailed  at  a  switch  and  five  of 
the  seven  cars  were  ditched.  It  is  said  that 
none  of  the  persons  on  the  train  were  serious- 
ly injured. 

eq,  5th,  Baltimore  &  Ohio,  State  Road. 
Ol>io,  a  freight  train  was  derailed  by  the 
breaking  of  a  journal  and  five  cars  were 
wrecked.  A  trespasser  riding  on  one  of  the 
cars  was  killed. 

dn,  5th,  West  Jersey  &  Seashore,  Wood- 
bury, N.  J.,  express  train  No.  5  was  derailed 
at  a  misplaced  switch  and  the  engine  and 
three  cars  were  wrecked.  The  engineman, 
fireman  and  four  passengers  were  injured. 

5th,  Texas  Southern,  Winnsboro,  Tex.,  a 
freight  train  was  derailed  on  a  bridge  and 

10  cars  fell  through  to  the  stream  below, 
xc,  6th,  Houston,  East  &  West  Texas,  Gar- 
rison, Tex.,  passenger  train  No.  1  ran  over 
a  misplaced  switch  and  into  some  freight 
cars  standing  on  a  side  track,  damaging  the 
engine  and  one  car.  Eight  passengers  were 
injured. 

7th,  Southern  Railway,  Elk  Valley,  Tenn., 
a  passenger  train  was  derailed  and  the  bag- 
gage car  and  three  passenger  cars  were  over- 
turned. Three  trainmen  and  nine  passengers 
were  injured,  all  of  the  passengers  slightly. 

tunf,  7th,  8.45  p.m.,  Denver  &  Rio  Grande, 
Eden,  Colo.,  southbound  passenger  train  No. 

11  broke  through  a  trestle  bridge,  which  had 
been  weakened  by  a  flood,  caused  by  a  cloud- 
burst a  short  time  before,  and  the  engine 
and  first  three  cars  fell  into  the  swollen 
stream.  The  bodies  of  the  cars  were  carried 
down  stream  a  long  distance.  Eighty-four 
passengers  and  four  employees  were  killed 
and  the  fireman  and  two  passengers  were  in- 
jured, the  three  last  named  being  the  only 
survivors  among  those  who  went  down  with 
the  wrecked  cars  and  engine.  There  are  still 
missing  six  persons  who  were  presumably  on 
the  train  but  whose  bodies  have  not  been 
found.  One  dining  car  and  one  sleeping  car 
remained  on  the  track.  This  accident  was 
reported  in  the  Railroad  Gazette  of  August 
12.  page  242.  It  is  believed  that  parts  of  the 
bridge  had  been  knocked  down  by  the  wreck 
of  a  highway  bridge  which  floated  down  from 
a  point  up  the  stream. 

8th,  Vandalia  Line,  Plainfield,  111.,  east- 
bound  passenger  train  No.  21,  running  at 
high  speed,  was  derailed  and  the  engine  and 
most  of  the  cars  were  badly  wrecked.  The 
wreck  fell  against  some  freight  cars  stand- 
ing on  a  side  track  and  these  were  also  badly 
damaged.  The  wreck  took  fire  and,  with  two 
factories  nearby,  was  burnt  up.  Fourteen 
passengers  and  six  trainmen  were  injured. 
It  is  said  that  the  derailment  was  due  to  a 
broken  wheel  or  axle. 

dn,  8th,  9  p.m.,  Louisville,  Henderson  &  St. 
Louis.  Spottsville,  Ky.,  freight  train  No.  64 
ran  into  an  open  draw  and  the  engine  and 
nine  cars  fell  into  Green  River.  The  engine- 
man,  fireman  and  two  tramps  were  drowned. 
The  stop  signals  were  properly  displayed 
and  the  engineman's  mistake  cannot  be  ex- 
plained. 

re,  8th,  Southern  Pacific,  Cisco,  Cal.,  a 
passenger  train  standing  at  the  station  was 
run  into  at  the  rear  by  a  following  freight 
train,  wrecking  a  dining  car  and  damaging 
several  other  cars.  Two  passengers  were 
injured. 


be,  9th,  Missouri  Pacific,  Fort  Scott,  Kan., 
butting  collision  between  a  freight  train  and 
a  train  consisting  of  an  engine  and  a  caboose. 
One  fireman  was  killed  and  four  other  train- 
men were  Injured. 

tbc,  9th,  Chicago,  111.,  Western  avenue  and 
Thirty-ninth  street,  a  passenger  train  of  the 
Baltimore  &  Ohio  ran  into  a  freight  of  the 
Chicago  &  Erie  at  a  crossing,  wrecking  sev- 
eral cars.  The  freight  was  moving  backward 
and  it  ran  against  and  overturned  one  of  the 
passenger  cars  of  the  other  train.  Five  pas- 
sengers were  killed,  four  of  them  belonging 
to  one  family,  and  seven  others  were  injured. 

be,  10th,  Southern  Railway,  Riceville, 
Tenn.,  butting  collision  of  freight  trains, 
wrecking  15  cars  and  injuring  two  trainmen. 
It  is  said  that  the  engineman  of  one  of  the 
trains  misread  a  telegraphic  order. 

unx,  11th,  East  Tennessee  &  Western  North 
Carolina,  Blevins,  Tenn.,  a  freight  train  was 
derailed  on  a  high  bridge,  and  six  cars  of 
lumber  broke  through  and  fell  to  the  stream 
60  ft.  below.  One  brakeman  fell  with  the 
cars  and  was  severely  injured. 

be,  12th,  11  p.m.,  Atlantic  Coast  Line,  Elba 
Junction,  Ala.,  butting  collision  of  freight 
trains,  wrecking  both  engines  and  many  cars. 
One  of  the  enginemen  was  killed  and  five 
other  trainmen  were  injured.  It  is  said  that 
the  eastbound  train  had  disregarded  a  meet- 
ing order. 

unf,  12th,  Pennsylvania  road,  Dunlo,  Pa., 
a  passenger  train  moving  backward  was  de- 
railed by  running  over  a  cow,  and  a  track 
foreman  riding  on  the  front  of  the  leading 
car  jumped  off  and  was  killed. 

12th,  St.  Louis  Southwestern,  Texarkana, 
Ark.,  passenger  train  No.  5  was  derailed  at 
a  switch,  and  the  engine  and  first  four  cars 
were  wrecked.  The  engineman  and  fireman 
were  fatally  injured.  A  sick  employee  in  the 
baggage  car  died  soon  after  the  accident,  and 
one  mail  clerk  was  injured. 

dr,  14th,  Central  of  New  Jersey,  Elizabeth, 
N.  J.,  a  passenger  train  was  derailed  by  a 
loose  rail,  while  running  at  low  speed,  and  the 
engine  wa;^  overturned.  The  engineman  was 
killed  and  several  passengers  were  injured. 

teq,  14th,  Tennessee  Central,  Silvei-point, 
Tenn.,  passenger  train  No.  2  was  derailed  by 
the  breaking  of  the  flange  of  a  wheel  of  the 
last  car,  and  two  passenger  cars  were 
wrecked.  One  passenger  was  killed  and  25 
were  injured. 

unx,  17th,  Chicago,  Rock  Island  &  Pacific, 
Altamont,  Mo.,  a  passenger  train  was  de- 
railed and  the  baggage  car  and  two  passenger 
cars  were  overturned  and  fell  down  a  bank. 
Fourteen  passengers  and  three  trainmen 
were  Injured,  two  of  the  latter  fatally. 

tunx,  17th,  Atchison,  Topeka  &  Santa  Fe, 
Scranton,  Kan.,  a  special  westbound  passen- 
ger train  was  derailed  and  ditched.  Twelve 
passengers  were  injured,  one  of  them  fatally. 

be,  18th,  Southern  Ry.,  Seneca,  S.  C,  but- 
ting collision  between  a  freight  train  and  a 
work  train,  wrecking  both  engines  and  sev- 
eral cars.  One  fireman  and  three  other  train- 
men were  injured,  the  fireman  fatally. 

be.  18th,  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis,  Eiizabethtown,  Ohio,  butting  col- 
lision between  two  trains,  each  of  which  con- 
sisted of  an  engine  and  a  caboose,  badly 
wrecking  both.  One  engineman  was  killed 
and  eight  other  trainmen  were  injured. 

unf,  18th,  Illinois  Central,  Bogue  Chitto, 
Miss.,  a  freight  train  was  derailed  at  a  wash- 
out, and  the  engine  was  overturned.  The 
fireman  was  killed  and  the  engineman  in- 
jured. 

unf,  20th,  1  a.m.,  Pennsylvania  road,  Cone- 
wago.  Pa.,  the  third  section  of  train  No.  19, 
composed  of  express  cars,  was  derailed  by 
a  rock  which  had  fallen  on  to  the  track  in 
a  cut.  and  the  engine  and  first  four  cars 
fell  down  a  bank.  The  engineman,  fireman, 
conductor  and  one  express  agent  were  in- 
jured, the  latter  fatally. 

be.  22d,  Norfolk  &  Western,  Kenova,  W. 
Va.,  butting  collision  of  freight  trains,  wreck- 
ing both  engines  and  several  cars.  Two 
tramps  were  killed  and  the  conductor  and 
engineman   were   injured,   the  latter   fatally. 


xc,  22d,  3  a.m.,  Massillon,  Ohio,  a  freight 
train  of  the  Baltimore  &  Ohio  ran  into  a 
passenger  train  of  the  Wheeling  &  Lake  Erie, 
at  the  intersection  of  the  two  roads,  and  one 
passenger  car  was  badly  damaged.  A  brake- 
man  of  the  passenger  train  was  killed  and 
one  passenger  was  injured. 

be,  23d,  Chicago,  Burlington  &  Quincy,  Vio- 
let, Neb.,  butting  collision  between  passen- 
ger trains  No.  15  and  No.  16,  badly  damage 
ing  both  engines.  Seven  passengers  and  two 
trainmen  were  injured.  It  is  said  that  one 
of  the  trains  approached  the  station  at  ex- 
cessive speed  by  reason  of  some  difficulty 
with  the  air-brakes. 

unx,  23d,  Chicago,  Rock  Island  &  Pacific, 
Princeton,  Mo.,  westbound  passenger  train 
No.  3  was  derailed  and  40  passengers  and 
three  trainmen  were  injured. 

unx,  23d,  1  a.m.,  Atchison,  Topeka  &  Santa 
Fe,  Topeka,  Kan.,  passenger  train  No.  17  was 
derailed  and  all  of  the  cars  except  one  were 
ditched.  A  mail  clerk  and  express  messen- 
ger, one  passenger  and  a  tramp  were  injured, 
the  latter  fatally. 

be,  24th,  St.  Louis  &  San  Francisco,  Sar- 
coxie.  Mo.,  butting  collision  between  a  pas- 
senger train  and  a  freight;  11  passengers 
injured. 

be,  27th,  Lake  Shore  &  Michigan  Southern, 
Sturgis,  Mich.,  butting  collision  between  a 
westbound  passenger  train  and  an  eastbound 
empty  engine;  engineman,  two  mail  clerks, 
and  one  passenger  injured. 

xc,  27th,  Texas  &  Pacific,  Fort  Worth,  Tex., 
a  passenger  train  collided  with  some  freight 
cars,  and  one  passenger  and  three  trainmen 
were  injured. 

unf,  27th,  Seaboard  Air  Line,  Pee  Dee,  N. 
C,  a  freight  train  was  derailed  at  a  culvert 
which  had  been  washed  out,  and  the  engine 
and  nine  loaded  cars  were  wrecked.  The 
engineman  and  fireman  were  killed. 

be,  28th,  Baltimore  &  Ohio,  Hayes,  Pa., 
butting  collision  between  a  passenger  train 
and  a  freight,  badly  damaging  both  engines 
and  several  cars.  Ten  passengers  were  in- 
jured. 

30th,  Chicago,  Milwaukee  &  St.  Paul,  Bard- 
well,  Wis.,  a  freight  train  was  derailed  at  a 
derailing  switch  and  the  engine  and  18  cars 
were  wrecked.  The  engineman,  fireman  and 
one  brakeman  were  injured.    . 


Time   Package   Freight  on   the  Southern. 


Last  week  we  printed  a  full  description  of 
a  system  recently  put  in  use  on  the  Cana- 
dian Pacific  for  promptly  despatching  and 
carefully  keeping  track  of  fast  through 
freight  shipments.  The  Southern  Railway 
has  in  use  a  less  complete  and  complicated 


TIM 

PACKAGE  CAR 

FOR 


FROM 
TRAIN 


Fig.  1 — Red  Card  for  Time  Package  Cars. 

system  which  is  applied  to  all  cars  requiring 
quick  transit  such  as  refrigerator  cars  con-, 
taining  vegetables,  fruit,  meat,  poultry,  eggs, 
beer,  etc.  A  large  part  of  the  freight  busi- 
ness of  the  Southern  is  made  up  of  ship- 
ments of  fruit  and  vegetables  to  the  north- 
ern markets  and  of  meat  south.  All  cars 
loaded  with  such  commodities  are  forwarded 
with  one  of  the  cards  shown  in  Fig.  1  tacked 
on  the  door  on  each  side  of  the  car.  This 
card  measures  9  in.  x  14  in.  and  is  printed 
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in  red  with  white  letters  and  blank  spaces. 
The  card  is  properly  filled  out  with  blue 
pencil  with  the  destination,  originating  point 
and  date  and  train  number  in  which  the  car 
was  forwarded.  If  the  car  or  cars  originates 
at  a  station  between  division  points  the  agent 
fills  out  the  form  shown  in  Fig.  2  and  tele- 
graphs the  report  to  the  Superintendent  of 
Transportation  as  soon  as  the  train  taking 
the  car  has  left  the  station.  When  a  train 
leaves  the  yard  at  each  division  point  the 
yard  foreman  makes  out  one  of  these  reports 
showing  all  the  cars  of  package  freight  in 
that  train  and  this  is  telegraphed  in,  the 
same  as  the  agents  report.  In  case  a  car 
is  set  out  for  any  reason,  the  Superintendent 


Motor  Cars  as   Feeders  to   Railroads.* 

After  a  general  discussion  on  motor  cars 
and  motor  car  working,  Mr.  Campiglio  cites 
the  following  specific  instances  of  the  use  of 
motor  cars  as  feeders  to  steam  railroads.  A 
public  service  with  five  motor  cars  is  in  oper- 
ation at  Speyer  in  Germany.  In  1900,  these 
motor  cars  conveyed  100,000  passengers  in 
making  eight  daily  trips,  out  and  return,  on 
two  of  the  lines,  and  four  on  another  line, 
which  forms  a  continuation.  The  average 
daily  run  of  each  car  was  37.3  miles.  The 
cars  weigh  15,430  lbs.  each;  they  carry  from 
18  to  20  passengers  seated  inside,  and  eight 
standing  on  the  rear  platform.     They  have 
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SUPERINTENDENT  OF  TRANSPORTATION, 

WASHINGTON,  D.  C. 

Below  please  find  correct  list  of  all  cars  loaded  with  Vegetables,  Fruit,  Melons,  Poultry- 
Eggs,  Beer,  etc.,  Eeceived  from 

*A  *B  *C 

I       Train  No. 

\  ConnectUig  R.  R.  (Time) M. 190 

*D  »E  *F 

forwarded  by  Train  No Section  No or  Delivered R.  R. 

*G                      *H                                                          *I 
leaving  here   at o'clock M.    (date) 190 


*J 

INITIAL. 

•K 
NUMBER. 

CONTENTS. 

*N 
FINAL  DESTINATION. 

*0 
RECEIVED  AT 

*Q 
EXPLANATION  OF  ANY  DELAY. 

1 

2 

3 

4 

21 

22 

.Agent  of  Yardmaster. 


INSTRUCTIONS. 

This  report  to  be  made  up  by  Yard  Foreman  orAgent  and  telegraphed  to  Supei-iutendent  of  Trans- 
portation as  soon  as  train  leaves  his  station. 

Cipher  letter  "O"  Received  at,  to  show  connection  received  from  or  local  starting  point  on  line  of 
Southern  Railway. 

Make  full  explanation  of  any  delay. 

If  Cars  are  transferred,  show  Car  Number  and  Initial  into  which  transferred. 

Operators  will  transmit  only  written  portion  of  this  report,  and  use  Cipher  Letters  for  that  pur- 
pose indicated  thus*. 

Fig.  2 — Form  for  Reporting  Departure  of  Time  Package  Cars. 


of  Transportation  is  informed  by  wire  imme- 
diately, and  when  the  car  is  picked  up,  the 
fact  Is  noted  in  the  yard  foreman's  report 
at  the  next  relay  point.  The  car  service  of- 
fice, knowing  the  destination  of  each  car,  can 
follow  up  its  movement  with  little  labor  by 
checking  over  the  Successive  reports  from 
relay  points.  For  a  comparatively  short  road 
such  as  the  Southern,  where  trains  are  not 
on  the  road  more  than  two  or  three  days 
at  a  time,  this  system  is  well  adapted.  The 
more  complicated  system  of  the  Canadian 
Pacific  avoids  confusion  and  delay  on  a  road 
where  trains  are  often  a  week  or  ten  days 
en  route  from  terminal  to  terminal. 

We  are  indebted  to  Mr.  J.  N.  Seale,  Super- 
intendent of  Transportation  of  the  Southern 
Railway,  for  the  forms  shown  and  informa- 
tion furnished. 


10  horse-power  two-cylinder  motors,  and  this 
is  enough  during  the  good  seasons  of  the 
year.  But  owing  to  the  bad  state  of  the 
roads  in  winter,  the  management  advises 
that  in  similar  cases  12  to  14  horse-power 
motors  should  be  employed. 

In  winter  it  becomes  difficult  to  keep  the 
service  going,  as  the  resistance  is  much 
greater  owing  to  the  bad  state  of  the  roads, 
and  it  is  then  necessary  to  reduce  the  speed, 
or  else  the  motor  may  fail  to  act.  When 
there  is  snow,  there  is  even  more  trouble, 
and  it  is  necessary  to  fit  special  tires  to  the 
wheels.  But  if  the  snow  is  vei-y  deep  and 
soft,  these  tires  are  no  longer  effective;  this 
is  a  very  rare  case,  however,  and  in  the  ser- 

*Extract  from  a  paper  by  A.  Campiglio,  Presi- 
dent of  the  Italian  Union  of  Light  Railways,  iu 
the  Bulletin  of  the  International  Railway"  Con- 
gress. 


vice  in  question  has  only  happened  once  in 
the  winters  of  1899-1900  and  1900-1901. 
Trouble  has  arisen  in  winter  through  the 
freezing  of  the  cooling  water,  but  this  has 
been  overcome  by  adding  a  certain  propor- 
tion of  glycerine  to  the  water.  This  in  its 
turn  makes  everything  dirtier. 

In  this  service,  later  on,  open  trailers 
weighing  3,300  lbs.  were  used  in  summer; 
the  trailer  had  twenty  seats,  so  that  the  mo- 
tor car  and  trailer  together  could  take  about 
50  passengers.  The  trailers  were  coupled  up 
by  a  sort  of  fork  so  arranged  that  the  trailer 
followed  in  the  same  track  as  the  motor 
car.  In  addition  two  safety  chains  were 
used.  The  trailers  have  solid  rubber  tires, 
which  make  them  run  very  smoothly,  and 
the  public  preferred  the  trailers  to  the  mo- 
tor cars.  This  service,  which  has  now  been 
running  for  over  three  years,  is  carried  on 
regularly  and  the  management  states  that 
it  is  quite  satisfied  with  its  motor  cars,  with 
the  reservation  that  if  any  new  cars  are  re- 
quired the  power  should  be  increased  to  14 
or  1.5  horse-power,  particularly  if  trailers  are 
to  be  used. 

A  service  of  motor  cars  with  Daimler 
petrol  motors  was  started  last  summer,  be- 
tween Genoa  and  Torriglia,  21.7  miles,  on  a 
rising  gradient.  The  distance  was  covered 
in  two  hours  and  a  half  up  and  in  one  and 
a  half  down.  The  car  bodies  were  appar- 
ently subjected  to  too  great  loads,  so  that 
repairs  became  necessary. 

Another  public  service,  of  three  Daimler 
cars  with  18  seats  each,  was  run  between 
Cortina  di  Ampezzo  and  Toblak  (Tyrol), 
over  a  distance  of  19.3  miles.  It  was  stopped 
because  it  did  not  pay,  and  it  is  impossible 
to  obtain  any  further  particulars  as  the  com- 
pany which  ran  it  has  been  broken  up. 

A  motor  car  service  (petrol  motors)  about 
which  information  is  available,  is  that  of 
the  Socictc  Anonyme  des  Messageries  Fran- 
caises  Automobiles  in  Tunis.  It  has  five  Pan- 
hard  cars,  of  16  horse-power,  which  can  carry 
a  load  of  3,300  lbs.  (sixteen  passengers  and 
luggage)  at  an  average  speed  of  13.7  miles 
per  hour  if  the  roads  are  in  their  ordinary 
condition.  The  back  wheels  of  these  cars 
have  iron  tires,  the  front  ones  solid  rubber 
tires.  The  cost  of  maintenance  has  been 
estimated  to  amount  to  $4.00  per  car  per  day, 
the  car  making  a  daily  run  of  62  miles.  It 
is  assumed  that  the  cost  of  renewals:  wheels, 
etc.,  up  to  the  end  of  the  year  will  certainly 
not  average  $10.00  per  day,  and  it  is  esti- 
mated that  the  solid  rubber  tires  will  run 
18,640  miles  before  they  will  have  to  be  re- 
newed. An  experimental  motor  car  service 
(Dietrich  petrol  cars,  with  12  seats)  has  also 
been  organized  between  Luneville  and  Bla- 
mont. 

A  service  of  motor  cars,  with  de  Dion- 
Bouton  steam  motors,  has  been  organized  at 
Rouen  by  the  Compagnie  des  Messageries 
Automobiles.  There  is  a  regular  service  of 
three  omnibuses,  two  of  35  horse-power  and 
one  of  25  horse-power.  The  cars  have  been 
running  about  a  year,  with  satisfac- 
tory results.  There  was  occasional  trouble 
in  winter,  during  times  of  rain  and  snow; 
nevertheless,  though  the  runs  amount  to  25 
and  31  mile-s,  the  cars  were  never  more  than 
about  three-quarters  of  an  hour  late.  The 
average  speed  is  7.5  miles  per  hour,  whereas 
it  should  amount  to  from  10  to  11.2  miles 
per  hour.  Concerning  the  motors,  the  man- 
agement recommends  that  great  care  should 
be  paid  to  the  boilers:  "It  is  advisable  to 
clean  them  out  with  steam  every  evening,-  to 
scrape  out  the  spaces  between  the  tubes 
every  week  and  to  take  out  the  tubes  fre- 
quently." Another  recommendation  is  to 
have  a  spare  boiler  to  each  .two  cars,  so  as 
to  make  it  possible  to  replace  the  boilers 
whenever  necessary.  ^ 

It  is  estimated  that  15  or  16  lbs.  of  coke 
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are  burned  per  mile  run  and  that  3»i  lbs.  of 
grease,  3iL>  lbs.  of  cylinder  oil  and  '41,2  lbs. 
of  lubricating  oil  are  consumed  for  every 
hundred  miles  run.  The  crew  of  each  car 
consists  of  a  skilled  driver  and  a  fireman, 
and  ill  Italy  a  service  of  steam  motor  cars 
made  by  the  same  firm  is  run  between  Spol- 
eto  and  Norcia,  31  miles,  over  a  very  undu- 
lating road,  which  is  1,050  ft.  above  sea  level 
at  Spoleto  and  then  rises  to  a  maximum  of 
2,400  ft...  goes  down  to  1.093  ft.  and  then  up 
again  to  1,980  ft.  above  sea  level.  The  grades 
average  from  5  to  6  per  cent,  and  in  some 
places  are  as  high  as  T^i  per  cent.  The  ser- 
vice was  inaugurated  Oct.  20,  1902,  with 
motor  cars  which  could  carry  22  passengers. 
The  boiler  is  of  the  multitubular  type,  with 
a  heating  surface  of  48.44  sq.  ft.,  and  the 
maximum  pressure  is  256  lbs.  per  sq.  in. 
The  power  is  transmitted  through  a  jointed 
shaft  and  bevel  gear  to  the  back  wheels, 
which  have  tires  4Vi6  in.  wide. 

The  cars  can  carry  a  load  of  6,600  lbs.  and 
their  maximum  running  speed  is  from  9  to 
11  miles  an  hour,  which  is  reduced  in  ordi- 
nary practice  to  7%  miles  an  hour,  the  cars 
making  the  run  from  Spoleto  to  Norcia  in 
four  hours,  whereas  horse  vehicles  took  six 
hours.  The  cost  of  each  car  is  about  $5,200. 
The  cost  of  working  during  the  first  72  days, 
during  which  a  total  distance  of  5,650  miles 
was  run,  was  as  follows: 

Wages    .^l.GT.J 

Fuel     oOr! 

Lubricants     O.S 

Lighting    17 

Cotton,  waste,  etc 9 

Maintenance 71 

Total    ^2,370 

But  some  exceptional  circumstances  en- 
tered into  this  table,  and  it  is  estimated  that 
in  original  circumstances  wages  would  work 
out  at  the  rate  of  about  9  cents  per  mile  run, 
fuel  at  about  6  cents,  lubricants  at  about  IY2 
cents,  maintenance  at  about  2%  cents  and  in- 
terest, sinking  fund,  general  expenses  and 
insurance  at  about  11%  cents. 

A  detailed  comparison  of  the  cost  of  con- 
ducting a  run  of  9^/4  miles  on  fairly  level 
country  where  horse  traffic  can  be  run  which 
would  obviate  the  necessity  of  using  extra 
horses  on  any  of  the  steeper  grades  shows 
quite  an  economy  in  favor  of  the  motor  car 
service,   entirely   apart   from   the  additional 


In  cases  where  the  electric  road  cannot  be 
built  because  of  the  doubts  as  to  its  suc- 
cess, a  motor  car  service  can  determine  how 
much  traffic  there  actually  is  and  develop 
it  without  heavy  expense,  since  the  motor 
car  can  be  run  elsewhere  as  soon  as  the  elec- 
tric road  is  built  and  takes  care  of  the  traf- 
fic previously  developed. 

As  to  the  respective  use  of  steam  and 
petrol  motors,  the  author  believes  that  the 
explosion  engine  is  the  most  satisfactory. 
For  the  same  number  of  passengers,  the  same 
speed  and  the  same  length  of  run,  without 
requiring  fresh  supplies,  the  petrol  cars  are 
lighter  than  the  steam  cars,  and  by  a  small 
increase  of  weight,  their  speed  can  be  ma- 
terially increased,  while  the  steam  motor  re- 
quires a  much  more  considerable  increase  in 
the  dead  weight  and  in  the  supply  of  fuel 
and  of  water.  It  may  be  asserted  that  steam 
motors  have  been  improved  nearly  up  to 
their  possible  limit  and  that,  owing  to  their 
unavoidably  great  weight  and  the  cost  of  the 
material  of  which  they  are  made,  there  is  no 
reasonable  hope  that  their  cost  can  be  ma- 
terially reduced.  On  the  other  hand,  explo- 
sion motors  are  still  in  an  initial  stage  and 
a  considerable  reduction  in  their  mechanism 
may  certainly  be  expected  from  the  simplifi- 
cation of  manufacture  due  to  the  intense  com- 
petition which  prevails. 

In  petrol  motors,  there  is  another  advan- 
tage which  has  to  be  taken  into  account,  and 
that  is  that  they  can  always  be  started  at 
once,  whereas  a  steam  motor  requires  about 
three-quarters  of  an  hour  before  a  sufficient 
head  of  steam  can  be  accumulated  to  start. 
If  at  any  time  in  public  service  it  is  neces- 
sary to  start  a  reserve  car  owing  to  a  sudden 
rush  of  traffic  or  to  replace  a  broken-down 
car,  this  can  be  done  much  more  quickly  with 
an  explosion  motor  than  with  a  steam  motor. 


The    Weir   Frog   Company's   New   Works. 


The  accompanying  illustration  shows  the 
floor  plan  of  the  Weir  Frog  Company's  (Cin- 
cinnati) new  shops  at  Norwood,  Ohio. 
The  plant  was  designed  by  Bert  Baldwin  & 
Co.,  architects  and  engineers,  of  Cincinnati 
and  New  York. 

The    buildings    are    two,    two-story    brick 


above  the  roof  of  the  bays.  The  shop 
is  heated  throughout  by  the  American 
Blower  Company,  Detroit,  Mich,  and  the 
Webster  vacuum  systems,  using  exhaust 
steam  from  the  engine.  The  erecting  and 
main  machine  floor  is  125  ft.  by  260  ft.,  it 
has  a  concrete  and  cement  floor,  as  have  also 
the  drill  press,  engine,  filter  and  boiler  rooms. 

The  60  ft.  span  is  served  by  two  electric 
cranes  made  by  the  Case  Mfg.  Com- 
pany, Columbus,  Ohio.  One  is  used  prin- 
cipally to  load  and  unload  cars,  and  the 
other  to  supply  the  erecting  floor  and  ma- 
chines with  material  from  the  stock  depart- 
ment. On  this  floor  are  the  planers,  straight- 
ening machines,  and  some  special  machines. 

Beyond  the  erecting  floor  is  the  stock  de- 
partment, where  is  kept  all  the  material  re- 
ceived into  the  shop.  Into  this  end  of  the 
building  is  brought  the  railroad  track, 
which  holds  ten  cars,  and  is  set  enough  below 
the  general  level  to  bring  shop  floor  even 
with  level  of  the  car  floor. 

The  stock  department  is  60  ft.  by  400  ft., 
and  is  enclosed  by  a  fence,  and  is  in  charge 
of  a  stock-keeper.  The  heavy  material  such 
as  rail,  plates  and  bars,  are  piled  on  the 
floor.  Small  supplies  like  rivets,  bolts,  nuts, 
etc.,  are  placed  in  storage  bins. 

The  forge  department,  on  the  south  side 
of  the  main  building,  is  equipped  with  forg- 
ing machines,  presses,  hammers,  heating  fur- 
naces, and  blacksmith  fires.  On  the  north 
side  of  the  building,  opposite  the  forge 
department,  are  located  special  tools  for 
bending,  curving  and  drilling  rails,  etc. 

The  power  plant  consists  of  a  500  h.p. 
Brown  automatic  compound  engine,  made  by 
I.  &  E.  Greenwald  Co.,  Cincinnati.  This 
is  direct  coupled  to  a  300  k.w.  Bullock  gen- 
erator, made  by  the  Bullock  Electric  Mfg. 
Co.  (Allis-Chalmers  Co.),  Cincinnati;  the 
current  is  220  volts.  Every  machine  in  the 
shop  has  an  individual  Bullock  motor,  ex- 
cept a  few  small  machines  taking  power  from 
a  line  of  motor  driven  shafting.  An  Inger- 
soll-Sergeant  air  compressor  made  by  the  • 
Ingersoll-Sergeant  Drill  Company,  New 
York,  furnishes  power  for  riveters  and 
pumping  water.  An  8  in.  artesian  well, 
320  ft.  deep,  supplies  all  the  water 
used  for  boilers  or  other  purposes.  The 
water     is     pumped     by      compressed     air, 


Floor  Plan  of  the  Weir  Frog  Company's  Siiop,   Norwood,  Ohio. 


advantage  of  the  higher  speed.  The  author 
estimates  that  to  run  a  three-trip-per-day  ser- 
vice of  horse  vehicles  under  the  ordinary 
conditions  as  to  price  of  horses  and  car- 
riages existing  in  upper  Italy  requires  a 
capital  expenditure  of  approximately  $8,200 
and  a  daily  expenditure  of  approximately 
$13,  while  a  similar  service  with  motor  cars 
requires  a  capital  expenditure  of  about  $9,600 
in  the  first  instance,  but  a  daily  working  cost 
of  only  about  $12.  This  is  calculated  on  the 
assumption  that  the  average  day's  work  per 
horse  is  about  19  miles. 

The  author  considers  that  the  motor  car 
IS,  however,  not  to  be  considered  as  a  pos- 
sible rival  of  the  electric  interurban  line,  but 
rather  as  a  co-operator  in  its  development. 


buildings  100  ft.  by  60  ft.,  one  used  for  gen- 
eral offices  and  draughting  room,  and  the 
other  with  men's  wash  and  locker  room  on 
the  first  floor,  and  pattern  shop  and  storage 
room  on  the  floor  above.  Each  of  these  build- 
ings is  connected  to  the  shop  by  covered  pas- 
sage ways. 

The  main  shop  is  a  single  story  brick 
building,  125  ft.  wide  and  602  ft.  long,  hav- 
ing an  area  of  nearly  83,000  sq.  ft.  under 
the  roof.  The  main  aisle  is  61  ft.  2  in.  span, 
and  the  two  side  bays  are  31  ft.  wide.  The 
roof  is  carried  by  steel  truss  supported  on 
steel  columns.  The  light  comes  from  the 
windows  in  the  side  walls,  which  are  set 
about  6  ft.  above  the  floor,  from  the  four 
skylights  in  the  roof,  and  the  side  windows 


and  stored  in  an  elevated  tank  60  ft. 
above  the  ground,  with  a  capacity  of 
20,000  gallons.  This  was  erected  by  Flint 
&  Walling  Mfg.  Company,  of  Kendallville, 
Ind.  The  floors  of  the  fllter  and  boiler  room 
are  10  ft.  below  the  level  of  the  engine  room 
floor,  and  about  8  ft.  below  level  of  outside 
ground.  All  coal  is  received  in  hopper  bot- 
tom cars,  and  dumped  direct  on  the  floor  of 
the  boiler  room.  There  are  four  250  h.p. 
boilers  made  by  The  Stirling  Company,  Chi- 
cago, 111.  These  are  equipped  with  American 
stokers,  made  by  the  American  Stoker  Co., 
Erie,  Pa.  The  well  water  is  softened  and  fil- 
tered by  the  Wefugo  process,  and  heated  in 
a  Webster  exhaust  steam  heater  made  by 
Warren*  Webster  &  Co.,  Camden,  N.  .1. 
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WATCHMEN    OR    AUTOMATIC    BELLS? 


The  grade  crossing  accident  at  St.  Louis, 
September  3,  in  wliich  six  persons  were 
killed,  was  followed  by  an  animated  discus- 
sion, in  the  newspapers,  and  it  came  out  that 
the  railroad  company  had  asked  special  per- 
mission from  the  proper  bureau  of  the  city 
government  to  allow  certain  crossings  to  be 
watched  by  men  without  putting  up  gates. 
The  city  had  demanded  that  gates  be  erected 
without  delay  and  the  railroad  company 
begged  off  on  the  ground  that  that  was  not 
the  best  way  to  promote  the  safety  of  peo- 
ple crossing  the  tracks.  It  turned  out  that 
Sarah  street,  where  the  collision  occurred, 
was  not  one  of  those  concerning  which  this 
arrangement  was  made,  although  at  first  it 
was  so  claimed.  This,  however,  has  nothing 
to  do  with  our  present  purpose.  Neither 
shall  we  take  up  at  this  time  the  question 
of  the  protection  of  electric  cars,  as  distin- 
guished from  the  protection  of  horses,  car- 
riages and  pedestrians;  the  only  adequate 
protection  at  grade  crossings  for  the 
heavy  and  fast  cars  which  nowadays 
are  run  on  electric  railroads  is  to  put 
them  on  precisely  the  same  basis  as 
the  cars  and  engines  of  the  steam  rail- 
road; that  is,  to  require  a  complete  equip- 
ment of  interlocked  signals  for  both  lines, 
the  same  as  in  the  case  of  a  crossing  of  one 
steam  railroad  with  another.  The  point  we 
wish  to  make  now  may  best  be  introduced 
by  quoting  a  letter  published  in  a  St.  Louis 
paper,  sent  by  an  officer  of  the  Wabash  to  the 
commissioner  of  the  street  department  of 
the  city  four  months  ago.  In  this  letter  it  is 
said: 

"In  regard  to  the  crossings  at  Newstead,  Boyle 
and  Delmai-  avenues,  at  which  this  company  has 
agreed  to  place  gates  provided  it  is  necessary  for 
the  protection  of  teams  and  pedestrians,  I  find  from 
long  experience  with  gates  in  this  city,  Chicago, 
Detroit,  Buffalo  and  Cleveland,  that  they  are  of 
very  little  practical  use  so  far  as  perfect  protection 
is  concerned.  When  there  are  gates  at  a  crossing 
the  man  who  attends  the  gates  stays  in  his  house 
and  looks  out  for  trains  :  as  soon  as  he  sees  one 
approaching  he  turns  his  back  to  the  crossing  to 
pump  his  gates  down,  and  from  that  moment  until 
the  time  the  train  passes  he  is  of  no  %'alue  as  a 
crossing  watchman.  From  the  time  the  gateman 
begins  to  pump  his  gates  until  they  are  down  is 
about  two  minutes,  if  they  are  in  order.  During 
these  two  minutes  there  "is  absolutely  nothing  to 
prevent  a  team  from  driving  on  the  track,  or  a  pe- 
destrian from  walking  on  it  :  as  a  matter  of  fact, 
over  half  our  claims  from  Chicago  arise  from  cases 
where  the  driver  or  the  pedestrian  have  passed  un- 
der the  gates  while  they  were  being  lowered,  in 
the  hopes  to  beat  the  train. 

"It  is  my  opinion  that  a  good  watchman  who 
stands  on  the  crossing  at  all  times  and  continually 
keeps  his  eyes  on  the  tracks  and  upon  the  teams 
can  do  much  more  towards  making  a  railroad 
crossing  practically  safe  than  crossing  gates  ever 
can. 

"If  you  are  willing  to  allow  us  to  operate  these 
crossings  without  gates  I  will  place  a  good.  I'eliable 
day  and  night  crossing  man  at  each  street  named, 
and  keep  them  there.  And.  while  I  cannot  guar- 
antee that  no  accidents  will  happen  at  any  of  these 
crossings,  I  can  say  that  the  service  will  be  much 
nearer  perfect  than  gates  could  make  it." 

We  print  these  views  of  the  Wabash  officer 
because  they  have  a  considerable  basis  of 
reason.  (Though  his  own  statement  of  reasons 
is  defective.)  Crossings  are  guarded  in  three 
ways;  by  gates,  with  an  attendant;  by  men, 
without  gates,  waving  a  flag,  and  by  auto- 
matic bells  without  either  gates  or  men.  The 
common  view  is  that  the  three  are  effective 
in  proportion  to  their  cost,  the  bells  being 
the  cheapest  and  the  least  reliable.  But  this 
is  by  no  means  to  be  unreservedly  accepted 
as  everywhere  true.    Bells  may  give  many  a 


useful  warning  that  is  never  put  on  record, 
making  the  cheapest  method  the  best:  Our 
gates  are  not  perfectly  effective  barriers,  be- 
cause they  are  so  easily  broken  and  because 
pedestrians  can  crawl  under  them;  so  that 
the  costliest  method  may  not  give  the  protec- 
tion that  it  seems  to  give. 

The  gate  being  only  an  imitation  or  a 
partial  barrier,  why  is  not  an  efficient  man 
with  a  flag  about  equally  good?  It  may  be 
that  to  carry  our  point  we  should  have  to 
amplify  our  flag  into  a  "big  stick,"  for  if  the 
man  be  disposed  to  be  "efficient"  he  will 
often  find  it  necessary  to  club  foolhardy  peo- 
ple into  submission  to  his  commands,  or  at 
least  to  threaten  to  do  so.  But  whether  with 
a  stick,  or  a  commanding  voice,  or  a  frown- 
ing countenance,  a  man  of  the  right  kind  cer- 
tainly can  give  a  fully  adequate  warning  to 
any  person  not  blind  or  deaf.  The  real  diffi- 
culty is  in  finding  the  right  man.  Those  who 
can  subdue  reckless  drivers  by  a  look,  and 
who  will  be  vigilant  to  protect  every  absent- 
minded  pedestrian,  are  not  to  be  had  for  a 
dollar  and  a  quarter  a  day.  But  that  is  half 
the  trouble  with  the  gates.  The  vigilant  man 
is  needed  with  the  gate.  With  attendants  of 
feeble  body  or  mind,  or  even  with  men  of 
considerable  energy,  if  they  are  not  carefully 
disciplined,  there  must  always  be  occasional 
lapses,  gates  or  no  gates.  Given  the  neces- 
sary ability  on  the  part  of  the  attendant,  the 
gate  is  not  necessarily  a  hindrance,  for  the 
apparatus  need  not  be  arranged  (.as  de- 
scribed by  the  Wabash  man )  to  require  the 
attendant  to  turn  his  back  to  the  crossing. 
On  the  whole,  therefore,  it  may  be  said  that 
there  is  potentially  much  sense  in  the  theory 
that  a  man  is  as  good  without  a  gate  as  with 
one;  though  practically,  with  a  large  share 
of  the  crossings  everywhere  manned  by  more 
or  less  dull  or  unskilful  or  superannuated 
men,  the  theory  is  not  proved. 

But  there  is  a  prominent  officer  of  a  large 
Western  road  who  holds  that  a  bell  is  bet- 
ter than  either  a  man  with  a  flag  or  man  and 
gates  together.  This  opinion  is  based  on 
long  experience  and  extensive  study  of  the 
records  of  the  claim  department;  and  while 
not  susceptible  of  demonstration  is  worthy 
of  respect,  because  of  its  source  and  because 
an  automatic  apparatus  ought  to  do  away 
with  most  of  the  troubles  due  to  human 
fallibility.  Bells  properly  cared  for  are  now 
free  from  most  of  the  deficiencies  that  gave 
them  such  a  doubtful  reputation  a  few  years 
ago.  Unfortunately,  it  is  probably  too  much 
to  assume,  even  now,  that  every  municipal 
government  could  be  safely  assured  that  if 
it  got  all  its  crossings  equipped  with  bells  it 
would  be  securing  the  protection  that  it  bar- 
gained for.  Poorly  managed  signal  depart- 
ments, and  poorly  managed  roads  that  have 
no  signal  department,  are  not  yet  quite  ex- 
tinct, and  bells  neglected  by  the  inspector 
are  no  more  reliable  now  than  in  the  past. 
But  competent  batterymen,  repairmen  and  in- 
spectors are  not  so  rare  as  formerly,  appa- 
ratus has  been  more  fully  perfected  and  bells 
can  be  made  to  do  what  they  purport  to  do; 
so  that  the  theory  that  a  bell  "fills  the  bill" 
deserves  careful  consideration.  A  bell  should 
not  be  required  to  do  more  than  it  is  designed 
to  do.  It  should  not  be  expected  to  give 
satisfactory  service  in  and  near  yards,  where 
there  is  much  backing-up  and  many  low- 
speed  movements.  A  bell  should  receive  as 
careful    inspection    and   maintenance   as   an 


automatic  block  signal.  But  with  all  the 
conditions  intelligently  considered,  there 
would  seem  to  be  no  reason  why  the  obvi- 
ous advantages  of  the  automatic  bell  should 
not  be  availed  of.  The  cost  is  far  less  than 
for  an  attendant,  and  it  is  on  duty  168  hours 
a  week;  and  it  affords  a  practicable  means 
for  forestalling  the  demands  which  munici- 
pal officers  feel  it  their  duty  to  make  on  the 
railroads  every  few  months  or  years.  It  is 
perhaps  hopeless  to  think  of  smothering 
city  or  town  officials  by  kindness;  of  safe- 
guarding crossings  before  they  think  to  ask 
for  a  gateman;  but  the  idea  is  worth  think- 
ing about. 


CRANES  IN   ENGINE  HOUSES. 


The  weakest  point  in  the  organization  and 
equipment  of  the  motive  power  department 
on  most  railroads  is  the  lack  of  adequate 
roundhouse  and  engine  terminal  facilities. 
While  so  much  attention  has  been  paid  to 
building  modern  and  well  equipped  general 
repair  shops  for  making  the  heavy  repairs 
to  locomotives,  the  equipment  and  organiza- 
tion of  the  smaller  shops  and  roundhouses  at 
outlying  points  has  been  sadly  neglected.  It 
is  true  that  there  have  been  decided  improve- 
ments in  the  general  design  of  engine  houses 
in  the  way  of  better  lighting,  heating  and 
ventilation,  and  all  of  these  have  had  their 
effect  in  making  work  easier  and  in  reducing 
the  cost  of  running  repairs  to  some  extent, 
but  there  is  still  much  to  be  desired.  On 
most  railroads  the  running  repairs  and  light 
repairs  which  are  made  on  the  road  and  in 
the  engine  houses  amount  to  considerably 
more  than  half  of  the  total  cost  of  locomo- 
tive repairs,  both  light  and  heavy,  and  pro- 
portionately there  is  usually  more  need  for 
improvement  in  the  facilities  of  the  small 
shops  than  there  was  for  improvement  of  the 
main  shops,  because  the  conditions  were 
worse  to  start  with.  It  is  not  sufficient  to 
simply  provide  plenty  of  light  and  heat  and 
fresh  air,  in  order  to  bring  the  cost  of  repair 
work  down  to  the  lowest  point;  the  repair 
shop  must.be  equipped  with  the  best  ma- 
chinery, and  not  with  tools  which  have  been 
discarded  from  the  main  shop  because  no 
longer  fit  to  use. 

One  of  the  points  which  seems  to  have 
been  overlooked  in  designing  roundhouses 
is  the  installation  of  the  labor-saving  devices 
which  are  considered  absolutely  essential  in 
the  main  shop.  A  general  locomotive  repair 
shop  without  cranes  of  some  sort  would  be 
almost  useless  for  any  kind  of  repair 
work,  either  light  or  heavy.  But  is 
there  not  almost  as  much  need  of 
cranes  in  engine  houses  as  In  shops? 
They  would  be  such  a  distinct  advantage  in 
so  many  ways  that  they  would  pay  for  them- 
selves over  and  over  in  the  saving  of  labor 
and  in  lessening  the  time  required  to  make 
repairs.  Most  of  the  parts  of  the  modern 
locomotive  are  proportionately  as  much 
heavier  than  the  same  parts  of  the 
locomotives  of  fifteen  years  ago  as  the 
whole  machine  is  larger  and  heavier  than 
the  engines  which  they  have  replaced 
and,  in  short,  the  methods  in  use  ten 
years  ago  in  making  roundhouse  repairs  are 
no  longer  practicable;  often  no  longer  pos- 
sible. A  single  instance  observed  recently  is 
typical  of  what  occurs  daily  in -many  engine 
houses.     A   heavy  freight  engine  had   been 
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run  into  the  roundhouse,  and  in  order  to 
make  some  necessary  repairs  one  of  the  side 
rods  had  to  he  taken  off.  As  many  hostlers, 
sweepers  and  laborers  as  were  in  sight  were 
called  to  help  on  the  job.  After  much  time 
and  effort  had  been  spent,  it  was  found  that 
more  men  were  needed:  and.  none  being 
within  call,  the  men  already  gathered,  stood 
idle  while  additional  help  was  obtained  from 
outside  of  the  engine  house.  With  a  crane  at 
band,  the  job  could  have  been  done  in  a  frac- 
tion of  the  time  and  by  two  or  three  men. 

In  some  roundhouses  overhead  traveling 
cranes  have  been  erected.  In  others  post 
cranes  attached  to  the  supporting  columns 
of  the  roof  between  each  two  pits  have  been 
used.  A  somewhat  roundabout  method  is 
that  which  the  Santa  Fe  recently  used  on  its 
enormous  2-S-2,  Santa  Fe  type  engines.  A 
light  crane  is  fixed  to  the  side  of  the  smoke- 
box  above  the  cylinders  and  most  of  the 
heavy  parts  of  the  running  gear  in  front  of 
the  cross-head  can  be  handled  with  this.  One 
reason,  doubtless,  why  traveling  cranes  have 
not  been  put  up  in  roundhouses,  is  the  great 
difficulty  of  avoiding  the  smoke  jacks.  In 
some  of  the  applications  which  have  been 
made  the  crane  has  been  placed  adjacent  to 
the  inner  circle,  but  this  limits  its  useful- 
ness in  a  great  degree.  Another  method  is 
to  do  away  entirely  with  the  smoke  jacks 
and  depend  upon  ventilation  through  the 
roof  to  dispose  of  the  smoke.  A  third  method 
employs  forced  exhaust  ventilation.  The 
pipes  are  fixed  so  as  not  to  interfere  with  the 
crane,  and  the  smoke  jack  is  done  away 
with  entirely.  Still  another  method  is  to  use 
a  telescoping  smoke  jack  which  can  be  lifted 
out  of  the  way  to  allow  the  crane  to  pass. 
The  installation  of  a  traveling  crane  in  a 
roundhouse  is,  of  course,  more  difficult  than 
in  a  rectangular  engine  house  or  shop  where 
the  main  runway  can  be  made  straight.  One 
of  two  methods  is  required  to  keep  the  crane 
always  in  a  radial  position.  Either  the 
wheels  on  the  inside  runway  must  be  made 
of  smaller  diameter  than  those  on  the  out- 
side, or  the  traversing  shaft  must  have  a 
differential  gear.  Even  with  the  most  care- 
ful workmanship  in  building  the  crane  and 
manipulation  in  handling  it,  the  bridge  can- 
not be  kept  in  a  true  radial  position,  and  it 
is  necessary  at  least  once  or  twice  a  day 
to  run  it  up  against  squaring  blocks  placed 
on  the  runway.  This,  however,  is  not  a  seri- 
ous objection,  since  the  same  thing  must  be 
done  periodically  on  most  cranes  which  run 
on  a  straight  track. 


of  the  builder  few  and  the  cost  of  production 
low.  and  these  were  inii)ortant  factor."?  at  a 
time  when  track-mileage  was  increasing  at 
enormou.s  bounds.  As  the  same  patterns  were 
used  over  and  over  asjain,  the  form  and  pro- 
portions of  every  detail  were  tested  in  service 
on  hundreds  of  locomotive.s.  hence  the  cost  of 
maintenance  was  low.  The  type  is  well 
adapted  to  the  rough  track  common  in  pioneer 
work,  and  is.  moreover,  very  efficient  as  a 
steam  power  plant.  .  .  .  The  decline  of  the 
American  type  is  due  to  the  fact  that  it  cannot 
take  on  proportions  which  the  modern  locomo- 
tive must  possess.  Many  different  means  were 
adopted  in  transforming  the  American  locomo- 
tive of  1876  into  the  American  loco]notive  of 
1893.  The  boiler  was  raised  above  tlie  frames 
that  the  fire-box  might  be  made  wider.  The  axle 
spacing  of  the  driving  axles  was  increased  that 
the  grate  might  be  made  longer,  and  wheel-loads 
were  augmented  that  the  tractive  power  might 
be  increased ;  but  when  all  of  these  measures 
had  been  carried  to  their  limit,  still  more  jiower 
was  demanded,  and  the  abandonment  of  the  type 
became  imperative.  It  is  not  unlikely,  there- 
fore, that  a  machine  which  for  forty  years  has 
been  in  a  remarkable  degree  typical  of  Ameri- 
can railroad  practice  will  soon  disappear  from 
the  roads  of  this  country." 
And  in  its  place  we  shall  have  to  set  our  af- 
fections on  the  "hog,"  the  "battleship"  and 
the  ungainly  Atlantic — or  else  turn  our  af- 
fections into  new  fields.  Perhaps  our  next 
new  love  (or  that  of  our  children)  will  be 
only  a  rectangular  mass  of  iron,  with  little 
to  distinguish  it  from  a  huge  metallic  mole 
except  a  copper  wire  sticking  out  somewhere! 


Do  American  railroad  men  realize  that 
within  a  few  years  they  may  wake  up  some 
morning  to  find  that  one  of  their  most  fa- 
miliar acquaintances  is  no  more?  We  refer 
to  the  American  type  locomotive.  An  Ameri- 
can landscape  without  a  railroad  track 
would  hardly  be  an  American  landscape; 
and  an  American  railroader's  imagination 
that  does  not  contain  one  or  more  images  of 
the  ubiquitous  eight-wheeler  is  inconceivable. 
Is  there  anything  more  familiar  to  all  of  us? 
Professor  Goss,  in  the  course  of  a  discussion 
>icfore  the  International  Engineering  Con- 
-'■■esK  at  St.  Louis,  referring  to  the  work  and 
v.orth  of  this  type  of  locomotive,  said: 

"In  the  early  days,  it  m^de  little  difference 
whether  the  service  wa.s  freight  or  pa.ssenger. 
'—  ■■  'ether  the  locomotive  was  for  use  on  heavy 
or  level  track;  the  fitness  of  the  Ameri- 
pe  was  rarely  questioned.  A.s  a  re- 
..i-  .  -to  early  condition.s,  the  tyi)e  was  almost 
peiiec!.     -\dherencp  thereto  made   the  problems 


Gross    Earnings   for    August. 


Railroad  gross  earnings  for  the  month  of 
August  are  favorable  and  indicate  that  on 
the  whole  traffic  is  on  the  mend ;  that  the 
business  depression  may  be  near  its  end.  For 
the  month  97  railroads  report  an  increase  of 
$1,551,206  over  August  of  last  year.  This  is 
most  encouraging  when  one  considers  that 
in  July,  82  roads  reported  a  decrease  of  $4.- 
306,589.  Of  72  of  the  more  important  roads 
reporting  earnings,  42  show  increases  and  30 
decreases.  The  final  ending  of  the  meat-pack- 
ers' strike  caused  a  freer  movement  in  live 
stock  and  dressed  beef,  the  shipments  in 
these  two  commodities  showing  large  gains 
over  the  shipments  in  July.  There  was  also 
a  much  larger  grain  movement  in  the  West, 
the  high  prices  in  the  grain  market  appar- 
ently acting  as  a  stimulus  to  shipments.  Cot- 
ton, too,  began  to  move  in  freer  quantities 
than  last  year,  the  receipts  at  the  southern 
ports  being  over  100,000  bales  as  against 
6,000  bales  in  August,  1903.  There  was  also 
a  heavy  increase  in  passenger  receipts  from 
the  World's  Fair  business.  The  only  adverse 
feature  in  the  month  was  the  depression  in 
the  iron  and  steel  business:  but  this  stems 
to  have  been  more  or  less  offset  by  a  slight 
increase  in  traffic  of  a  lower  class.  la  fact, 
traffic  has  not  really  fallen  off,  but  is  heavier 
than  last  year  at  this  time.  To  take  an  un- 
favorable view  we  must  join  those  "op- 
timists" who  expect  large  gains  to  go  on  for- 
ever. 

Gross  earnings,  when  divided  geograph- 
ically, show  that  the  largest  proportionate 
loss  was  in  the  anthracite  and  southwestern 
groups  of  railroads  and  that  gains  were  re- 
corded in  all  the  other  groups,  notably 
among  those  railroads  running  through  the 
Southern  and  Middle  States.  Earnings  ar- 
ranged geographically  may  be  summarized 
as  follows:  Southern  group  (12  railroads), 
increase  $738,818:  Middle  and  Middlc-west- 
c-rn  group  (14  railroads),  increase  $588,096: 
Northwestern  and  North  Pacific  group  (14 
railroads),  increase  $298,850;  trunk  line 
group  (eight  railroads),  increase  $150,188; 
anthracite  group  (five  railroads),  decrease 
$451,110,  and  Southwestern  group  (10  rail- 
roads), decrease  .$93,881. 

Among  the  separate  railroads  showing 
considerable  gains  in  gross  were  the  Cana- 
dian Pacific  (gain  of  $398,084);  Wabash, 
$359,361;  New  York  Central,  $228,640;  South 


ern.  $287,545;  Northern  Pacific,  $177,315; 
Chesapeake  &  Ohio,  $174,490;  Missouri  Pa- 
cific (including  Central  branch),  $157,000; 
St.  Louis  Southwestern,  $125,650,  and  the 
Pere  Marquette,  $119,935.  The  heaviest 
losses  were  made  by  the  Erie  and  the  Lehigh 
Valley,  which  showed  decreases  for  the 
month  of  respectively  $351,721  and  $344,110. 
The  Denver  &  Rio  Grande  still  appears  to 
feel  the  effect  of  the  labor  troubles  in  Col- 
orado, and  showed  a  deci-ease  in  earnings 
amounting  to  $176,400.  Other  losses  reported 
were:  Great  Northern,  $153,585;  Atchison, 
Topeka  &  Santa  Fe,  $150,398;  Baltimore  & 
Ohio,  $119,096,  and  Reading,  $118,124. 


One  Russian  official  seems  to  have  won 
great  credit  during  the  war  with  Japan,  and 
that  is  Prince  Khilkov,  the  Minister  of 
Transportation,  part  of  whose  early  railroad 
training  was  obtained  in  this  country,  which 
he  visited  again  a  few  years  ago.  When  the 
war  broke  out,  the  line  east  of  Lake  Baikal, 
which  was  not  entirely  complete,  had  sta- 
tions on  the  average  35  miles  a  part,  and  it 
was  possible  to  pass  very  few  trains  daily — 
quite  as  many,  doubtless,  as  the  commercial 
traffic  was  likely  to  require.  The  war 
changed  all  that;  vast  forces  must  be  car- 
ried over  the  road  and  supplied.  The  prep- 
aration for  this  naturally  began  imme- 
diately. Rolling  stock  was  brought  from 
Etirope  and  carried  across  the  ice  of  Lake 
Baikal,  and  many  additional  sidings  built; 
while  work  was  pushed  on  the  very  difficult 
line  around  the  south  end  of  that  lake,  which 
it  had  not  been  expected  to  finish  for  two 
years  to  come.  This  railroad  is  not  yet  open-, 
but  the  improvements  of  the  line  west  of  the 
lake  have  been  proved  to  be  effective.  A  Ger- 
man who  passed  over  the  railroad  from  Man- 
churia to  Europe  writes  to  the  Cologne 
Gazette  that  he  traveled  by  the  mail  train 
from  Kharbin  to  Irkutsk  in  seven  days,  in- 
cluding the  passage  over  the  lake  and  12 
hours  delay  at  the  Chinese  border.  He 
counted  the  trains  which  were  met  and  found 
them  to  be  14  to  16  daily;  which  means  an 
average  of  about  eight  daily  passing  east- 
ward by  any  stationary  point.  These  trains 
consisted  usually  of  20  to  25  cars,  marked 
to  carry  48  men  or  eight  horses  each  (what 
we  would  call  box  cars) ;  but  usually  not 
having  more  than  30  men  per  car.  It  ap- 
peared that  about  2,200  men  were  forwarded 
daily,  or  1,800  infantry,  500  horses,  and  eight 
pieces  of  artillery.  Nowhere  appeared  any 
disorder  in  the  movement.  The  mail  train 
kept  the  time-table,  which  provides  for  a 
slow  rate  of  speed.  .He  was  16%  days  going 
from  Mukden  to  St.  Petersburg,  which  Is 
only  2^/2  days  more  than  the  time-table  called 
for  in  time  of  peace.  The  operation  of  the 
road  has  been  so  much  better  than  was  ex- 
pected that  Prince  Khilkov  is  almost  deified 
throughout  the  empire. 


Mr.  Blon  J.  Arnold's  presidential  address 
before  the  International  Electrical  Congress 
at  St.  Louis,  which  is  printed  elsewhere  in 
this  issue,  is  a  most  rational  and  comprehen- 
sive statement  of  the  probabilities  of  elec- 
(ric  traction  replacing  steam.  Although  he 
treats  the  situation  in  a  broad  way  and  al- 
though critics  might  justly  claim  that  the 
discussion  is  academic,  his  statements  re- 
main valuable  for  their  fundamental  truths. 
One  point  is  particularly  striking;  the  con- 
(teplion  of  the  ideal  conditions  for  electric 
traction  on  trunk  lines.  His  idea  would  be 
to  have  two  or  more  tracks,  arranged  in 
pairs,  each  pair  of  tracks  being  used  exclu- 
sively for  trains  of  one  class  running  at 
approximately  the  same  uniform  speeds  and 
making  the  same  stops.  In  this  way  the 
heavy  through  freight  could  be  handled  in  a 
large  number  of  comparatively  light  trains 
running  at  medium  speeds,  instead  of  a  few 
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long,  heavy  trains  hauled  by  one  or  two  pow- 
erful units.  Much  has  been  claimed  about 
the  future  possibilities  of  electricity  replac- 
ing steam  on  the  great  trunk  lines;  but  most- 
ly by  men  who  have  not  given  the  subject 
careful  study.  Being  filled  with  optimism, 
they  have  taken  it  for  granted  that  because 
interurban  passenger  roads  can  make  money 
out  of  local  business,  the  same  economies 
can  be  accomplished  in  handling  through 
passenger  and  heavy  freight  business,  and 
■without  much  change  in  operating  condi- 
tions. The  suc3ess  attained  by  interurban 
roads  is  due  to  the  running  of  a  compara- 
tively large  number  of  light  trains,  and  the 
consequent  equalization  of  the  load  on  the 
power  house  at  all  times.  This  is  an  essen- 
tial feature  of  the  economy  of  electric  trac- 
tion, and  the  application  of  electricity  to 
existing  steam  roads  must  necessarily  con- 
form to  it. 


New  York  Central. 


The  New  York  Central  &  Hudson  River 
Railroad  reports  for  1904  a  surplus '  from 
operations  of  $7,715,863,  or  5.83  per  cent, 
earned  on  the  stock.     But  among,  the  items 


pany  is  now  able  to  haul  75  loaded  cars  with 
one  engine  over  a  section  of  150  miles.  Over 
this  same  section  one  engine  formerly  was 
able  to  haul  but  20  loaded  cars,  and  it  re- 
quired help  at  nine  sticking  points.  The 
grade  problem  of  the  same  division  on  the 
line  to  the  north  connecting  with  the  New 
York  Central  main  line  is  not  so  simple  but 
the  ruling  grade  is  being  brought  to  a  prac- 
tical working  basis  for  heavy  trafiic.  The 
capacity  of  this  line  for  movement  has  been 
increased  by  construction  of  a  second  track, 
on  the  hills. 

The  grade  of  40  ft.  to  the  mile  on  the  main 
line  just  west  of  Albany  has  been  cut  out  by 
construction  of  the  Schenectady  detour.  This 
is  an  important  piece  of  work.  At  New  York 
city  good  progress  is  being  made  in  the  great 
plan  of  depressing  the  yard  at  the  Grand 
Central  terminal,  erection  of  a  nevf  terminal 
station  and  electrification  of  the  first  30 
miles  north  of  New  York.  The  report  is  ex- 
ceedingly meagre  in  information  about  the 
large  plans  for  electrification  and  for  con- 
trol of  the  trolley  lines  throughout  its  ter- 
ritory. New  York  Central  is  probably  well 
in  the  lead  in  the  movement  by  railroads  to 
use  electricity  where  practicable;  but  the 
officers  are  naturally  cautious  in  giving  dc- 


a  coal  mining  property  and  sundry  smaller 
items.  The  income  account  stated  compara- 
tively with  that  of  the  year  previous  is: 

1904.  1903.       Inc.  or  Dec. 

Karnings .?77,682,221  .$77.60.-5,77T        $76,44.3  I. 

Expenses   ....    55,760,061    53.459,314    2,300.746  I. 

Net    $21, 922,160  $24,146,463  $2,224,303  D. 

Other  Income.      6,005,981       5,272,744        7.33,236   I. 


New  York  Centra 


of  extraordinary  expenditure  we  find  an  item, 
"Additions  to  and  replacement  of  equipment, 
and  improvements  to  roadway  and  structures 
and  charged  to  expenses  $3,196,452."  Unfor- 
tunately this  total  includes  "replacements" 
which  are  not  betterments  but  merely  extra- 
ordinary renewals.  If,  however,  in  the  ab- 
sence of  definite  information,  we  consider 
the  entire  amount  betterments  we  may  in- 
crease the  stated  net  income  by  this  $3,196,- 
452.  The  actual  net  income  of  the  year  then 
becomes  $10,912,315,  which  amounts  to  8.25 
per  cent,  on  the  capital  stock.  It  is  probably 
safe  to  say  that  the  road  earned  over  7  per 
cent,  in  the  year  just  closed. 

The  mileage  operated  was  this  year  3,490, 
as  compared  with  3,423  last  year,  an  increase 
of  67  miles.  The  increased  mileage  consisted 
of  four  spurs  into  the  bituminous  mine  ter- 
ritory, providing  outlets  or  additional  out- 
lets on  lines  of  better  gradients. 

Much  heavy  work  has  been  done  during 
the  year  on  the  Pennsylvania  Division.  There 
has  now  been  completed  a  water  level  line 
from  the  coal  mines  down  the  Susquehanna 
to  a  connection  with  the  Reading  for  the 
low  grade  outlet  to  tidewater.  The  very 
heavy  mountain  sections  have  been  avoided 
bv  the  new  links  constructed,  and  the  corn- 


tails.     The  financing  of  the  year  was  as  fol- 
lows: 

/.■csoH/cr.s'. 

Lialiilities  increased  : 

Funded   debt    $5,346,045 

Ciu-rent  liabilities  (net) 5,385,008 

I'rofit  and   loss 20,673 

$10,751,726 
Application   of  Resources. 

Asset.s  increased  : 

Cost  of  road   $3,641..567 

Stock   ownersliiD    in   other   Hues 313.200 

Ownership  of  other  property 3,896,929 

Advances     to     lessor    and     other    eom- 

panies   (net)    693,306 

Sinking  fund 238,805 

Liabilities  decreased  : 

Special   iinprovemoiit   fund 1.967,919 

$10,751,720 
These  changes  aie  not  great.  The  increase 
in  funded  debt  of  over  $5,000,000  was  due 
to  the  issue  of  bonds  for  the  terminal  im- 
provements. Being  debentures  they  will  not 
harass  operations  in  any  period  of  de3lining 
earnings.  The  increase  in  current  liabilities 
of  over  $5. 000, COO  was  due  to  the  withdrawal 
of  over  $2,000,()00  of  sinking  fund  assets,  by 
purchase  of  bonds  and  their  reappearance 
under  the  head  of  "ownership  of  other  prop- 
erty." This  accounts  for  $2,000,000  of  the 
increase  in  "ownership  of  other  property," 
while  the  balance  is  composed  of  the  cost  of 


All  income. $27,928,141  $29,419,208  $1,491,066  D. 
Deductions    .  .    20,212,278    20,394,904        182.626  D. 

Net  income.    $7,715,863    $9,024,303  $1,308,440  D. 

The  net  income  has  fallen  off  14  per  cent. 
The  factors  to  this  result  are,  first,  increased 
expenses;  second,  increase  of  other  income 
due  to  raising  of  the  Lake  Shore  dividend; 
third,  reduction  in  the  interest  charges  due 
to  refunding.  The  final  result  therefore  we 
see  was  saved  by  financial  rather  than  oper- 
ating considerations.     The  earnings  were: 

1904.  1903.       Inc.  or  Dec. 
.<46.233,675  $46,858,712      $625,037  D 

.    24,050,121  23.581.575 

.      2.615.894  2,387.938 

2,405.312  2,398.284 

,      2.208.270  2,175.076 

108,045  204,189 


i-'reisht    .... 
I'assenger    .  . 

Kx press   

Mail    

Rentals    .... 
Miscellaueous 


468,545   I. 

227.955   I. 

7,028   I. 

33,194   I. 

25,243  D. 


Total    $77,682,221  $77,605,777        $76,443   1. 

The  loss  in  freight  earnings  was  offset  by 
a  slightly  greater  increase  in  passenger,  mail 
and  express  revenue,  so  that  the  earnings  for 
the  year  were  practically  stationary.  On  the 
whole  the  result  is  a  good  one,  for  the  year 
1903  was  a  phenomenal  one  in  the  history 
of  this  road.  Its  earnings  that  year  increased 
nearly  $7,000,000  over  1902.  It  has  done  well 
to  maintain  the  same  high  level  this  year. 

The  decline  in  freight  earnings  was  due  to 
a  still  larger  decline  in  ton  miles,  offset  by 
a  5  per  cent,  increase  in  the  ton-mile  revenue. 
The  passenger  business  has  shifted  largely 
from  way  passenger  business  to  through 
movement.  This  is  said  to  mark  the  inroads 
of  the  trolley. 

The  general  detail  of  expenses  is: 

1904.  1903.       Inc.  or  Dec. 

Maint.  of  way.$10,090.892  $10,469,570  $378,677  D. 
Maint.ofequip  11.358,295  10.882.375  475.919  I. 
Sinking  fund  .  32,289,026  30.317.129  1,971,897  I. 
Gen.   expenses.     2,021,846      1,790,238       231,607  I. 

Total    .$55,760,061  $53,459,314  $2,300,746   I. 

The  increase  in  expenses  did  not  lie  in 
maintenance,  but  in  conducting  transporta- 
tion and  general  expense.  It  amounted  here 
to  $2,200,000.  With  a  decrease  of  nearly  6 
per  cent,  in  revenue  ton  mileage  there  was 
an  increase  in  transportation  and  general  ex- 
pense of  nearly  7  per  cent.  The  explanation 
offered  is  the  severity  of  the  winter,  the  ad- 
vance in  wages,  and  the  higher  prices  and 
wages. 

The  general  results  of  the  year  may  be 
summed  up  as  not  bad  in  view  of  the  ex- 
treme conditions  imposed.  They  are  encour- 
aging because  they  are  no  worse.  The  labor 
situation  appears  to  have  become  a  serious 
element  in  expenses.  Many  of  its  problems 
lie  beyond  the  solution  of  a  single  road.  The 
management  are  to  be  congratulated  that 
they  held  their  own  so  well. 


Illinois  Central. 


For  the  year  ending  June  30,  1904,  Illinois 
Cer.tral  earned  $8,865,927,  or  9.33  per  cent, 
on  its  capital  stock.  This  was  a  decrease 
from  the  net  income  of  1903  of  $1,863,466.  or 
17  per  cent.  The  dividend  paid  was  $5,702,- 
400  (6  per  cent.).  There  was  little  change 
in  the  mileage.  Some  47  miles  "were  added 
during  the  year  by  construction  and  pur- 
chase. The  largest  single  piece  thus  addad 
was  the  32  miles  from  East  Cairo  to  Paducah. 
Ky.  The  rest  of  the  new  mileage  consisted 
of  half  a  dozen  short  spurs. 

The  equipment  roster  was  increased  by 
purchase  of  83  new  locomotives,  2,466  new 
freight  cars,  and  34  new  passenger  cars. 

The  expenditure  for  new  construction  and 
new   equipment  aggregated   nearly    $10,000,- 
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000.  Over  $6,000,000  of  this  amount  was  ap- 
plied to  the  roadway  and  structures.  The 
money  there  spent  was  devoted  mainly  to  in- 
creasing running  facilities,  comparatively 
little  being  put  into  yards,  terminals  or  build- 
ings. Thus  $3,142,000,  or  more  than  half  of 
the  entire  outlay  upon  the  roadway  and 
structures,  went  for  second  main  track  and 
a  half^million  more  for  sidings,  and  $952,000 
for  change  of  grades.  There  was  more  atten- 
tion paid  to  the  condition  of  track  for  $313,- 
000   went  to  grading  and  track  laying  and 


Illinois   Central. 

$182,000  for  ties  and  rail  fastenings.  This 
latter  is  described  as  "construction."  It 
therefore  was  not  renewals  but  must  have 
been  due  to  raising  the  type  of  track  main- 
tenance. Of  the  entire  outlay  for  new  equip- 
ment and  roadway  of  nearly  $10,000,000  over 
26  per  cent.,  or  $2,597,000,  was  charged  to 
income,  the  remainder  being  charged  to  capi- 
tal account  except  for  a  small  amount  ($273,- 
000  J  defrayed  from  a  special  fund.  The 
financing  of  the  year  is  indicated  below. 
Jiesourrin. 

lDrrea.se  of  liabilities: 

Funded    debt,    Illinois   Ontial....      $12,168,7.50 
Funded  debt  and  stocic  of  subsidiary 

lines    3,32S.r'.nfi 

Special  funds    12,976 

Decreased  assets  : 

Advanced  to  other  roads 2,.'».")S,976 

("urrent  assets    11,;'>71,662 

$20,«40,667 
Application  of  Kciources. 
Increased  assets : 

Hoad  and  equipment   $9,41.">.4til 

Real   estate    1 2,025 

Materials  and  supplies   566.273 

Stocks  and  bonds 16,144,297 

Subsidiary  lines   3.328,300 

Special  funds    174,311 

$29,640,667 
It  will  be  seen  that  about  a  third  of  the 
$29,640,667  increased  resources  went  into 
roadway  and  eQuipraent.  Subsidiary  lines 
absorbed  $3,328,000,  and  $16,000,000  were  put 
into  stocks  and  bonds,  but  $12,162,000  of  this 
is  an   offset  to  the   increase   in   the   funded 


debt,  $12,162,000  of  the  bonds  of  the  company 
being  still  in  the  company's  treasury.  The 
remainder  of  the  $16,000,000  increase  in 
stocks  and  bonds  is  due  to  the  financing  of 
the  advances  to  the  Yazoo  &  Mississippi  Val- 
ley into  31..  per  cent,  gold  bonds  to  the 
amount  of  $2,245,000.  A  similar  change  has 
been  made  from  the  form  of  advances  against 
subsidiary  lines  to  securities  of  the  Dubuque 
&  Sioux  City  Line,  $571,000. 

Summing  up  the  financing  of  the  year  Illi- 
nois Central  has  laid  out  a  plan  for  taking 
over  into  one  financing 
consolidation  the  sub- 
sidiary properties  which 
it  has  so  far  been  operat- 
ing by  control  of  stocks. 
But  it  has  not  proceeded 
further  upon  this  sched- 
ule than  the  issue  of  $12,- 
162,000.  Because  it  has 
not  marketed  the  bonds 
which  it  has  issued  it 
has  drawn  heavily  upon 
current  assets  and  cre- 
ated a  floating  debt 
of  $3,000,000,  while  bills 
receivable  and  loans 
on  collateral  have  been 
reduced  over  $6,000,- 
000,  and  open  accounts 
with  solvent  companies 
nearly  '$2,000,000.  This 
reflects  the  unfavorable 
condition  of  the  market 
for  railroad  securities 
during  the  year,  and  can- 
not be  looked  upon  as  a 
reflection  on  the  com- 
pany's credit. 

The  physical  condition 
of  the  property  is  appar- 
ently very  high.  The 
average  weight  of  rail  in 
main  track  is  72.78  lbs. 
to  the  yard.  The  average 
capacity  of  a  locomotive 
on  general  level  track  is 
3,734  tons,  or  5  per  cent, 
greater  than  last  year. 
The  average  capacity  of 
revenue  freight  cars  has 
been  pushed  up  from 
32.87  to  33.77  tons  during 
the  year. 

Below    is    the    income 
account  for  1904  compared  with  1903. 

1904.  1903.  Increase. 

Earning    .$46,831,135  $45,186,076  $1,645,059 

Op.  exp.  &  taxes  34,735,682     31,697,955     3,037,727 


Net  earnings. $12,095,4.53  $13,488,121*$1,392,668 
Other   income.  .      2,716,548       3,461,147      •744,599 


$14,812,001   $16,949.268*$2.137,267 
Rentals  and  Int.     5,946,075       6,219,876      •273,801 


Net   income.  .   $8,865,926  $10,729,392^$1,863,46« 
Betterments     .  .      2,579,329       4,881,253  •2,301,924 


Ra  lance 


1,286,597      $5,848,139       $438,458 


•Decrease. 

The  salient  facts  in  these  figures  are  the 
small  increase  in  earnings  and  the  large  in- 
creases in  expenses  and  taxes.  "When  the  de- 
crease of  over  $700,000  in  other  income  is 
added  we  have  a  final  net  decrease  of  nearly 
$3,000,000.  The  adjustment  for  this  is 
made  by  the  reduction  of  the  better- 
ment appropriation  of  the  year,  so  that 
the  surplus  for  dividend  is  kept  at  about  the 
same  as  last  year.  The  central  feature  of 
the  whole  exhibit  is  expenses,  in  which  the 
main  points  are: 

1904.  1903.  Increase. 

Maint.  of  way..   $5,679,310  $5,909,195  •$229,885 

.Mulnt.  of  equip.      7,323,343  6,274,586  1,048,757 

<:.    T 18,785,938  16,676.332  2,109,606 

General  exp...  .      1,004,658  975,768  28,890 


was  only  a  little  over  1  per  cent.  If  we  look 
at  it  from  the  standpoint  of  the  actual  dol- 
lars we  find  that  with  its  better  rates  the 
average  business  done  in  1904  brought  in 
$1,645,059,  but  the  added  expense  of  transpor- 
tation alone  was  $2,109,606,  or  a  half  million 
more  than  the  added  money  taken  in.  The 
management  frankly  calls  attention  to  the 
excessive  increase  in  expense  and  explains 
it  as  due  to  the  severe  winter,  the  higher  cost 
of  coal,  and  the  increase  in  wages.  The  last 
named  cause  accounts  for  over  $1,200,000  of 
the  entire  increase.  To  these  explanations 
they  might  have  added  a  fourth  in  part  re- 
sulting from  the  weather  conditions,  namely, 
the  decline  in  train  load  from  289  to  277  tons. 
It  reflects  in  part  also  the  inferior  balance 
of  traffic  this  year.  Altogether  Illinois  Cen- 
tral has  had  a  rough  time  of  it  in  operating 
this  year.  But  its  resources  are  so  ample 
that  it  is  easily  able  to  absorb  the  irregulari- 
ties of  the  year's  results,  in  the  amount  of 
its  betterment  appropriation.  It  remains  for 
the  management  to  demonstrate  in  this  com- 
ing year  whether  transportation  expense  has 
permanently  shifted  to  this  higher  level.  So 
far  as  the  annual  report  would  indicate  the 
use  of  big  engines  and  large  cars  has  failed 
to  work  the  economies  expected  from  them. 


Norfolk  &  Western. 


Total   $32,793,251  $29,835,883  $2,957,368 

'  I  )e<Tease. 

The   increase   in   actual    business   handled 


The  report  for  the  fiscal  year  ending  June 
30  shows  gross  earnings  of  $22,800,991,  or 
$1,640,316  more  than  the  previous  year.  Op- 
erating expenses  increased  $1,516,299,  leav- 
ing a  gain  in  net  earnings  of  $124,017.  The 
increase  in  receipts  is  due  largely  to  the 
active  traffic  in  bituminous  coal,  which  con- 
tributed about  50  per  cent,  of  the  total  ton- 
nage moved.  The  shipments  of  this  com- 
modity alone  increased  554,648  tons.  This 
more  than  offset  the  losses  in  other  com- 
modities caused  by  the  decline  in  the  iron 
and  steel  industry.  The  ton  miles  increased 
nearly  20  per  cent.  The  average  ton-mile 
revenue  on  all  freight  was  4.93  mills,  as 
against  4.86  mills  in  1903  and  4.63  mills  in 
1902.  The  number  of  passengers  carried  was 
3,594,965,  an  increase  of  425,391,  which 
makes  a  total  increase  during  the  past  six 
years,  since  the  reorganization  of  the  com- 
pany, of  over  100  per  cent.  The  growth  of 
freight  and  passenger  traffic  and  the  main- 
tenance of  rates,  enabled  the  company,  not- 
withstanding adverse  circumstances,  to  set 
aside  $2,000,000  for  betterments,  besides  pay- 
ing the  regular  dividends  of  4  per  cent,  on 
the  preferred  stock  and  3  per  cent,  on  the 
common.  , 

During  the  year,  the  funded  debt  was  in- 
creased by  the  issuing  of  $3,500,000  first  con- 
solidated mortgage  bonds,  the  proceeds  being 
used  to  liquidate  expenditures  made  in  for- 
mer years  for  capital  account.  The  extra  in- 
terest on  these  bonds  caused  an  increase  In 
fixed  charges,  so  that  net  income  decreased 
from  $6,040,189  to  $5,819,303.  The  sum  of 
$368,333  for  discount  and  commission  on  se- 
curities was,  however,  added  to  income  ac- 
count, leaving  $3,156,973  to  the  credit  of  the 
profit  and  loss  account,  as  against  $3,000,588 
last  year. 

The  increase  of  $1,516,299  in  operating  ex- 
penses was  not  as  large  as  the  increase  last 
year,  for  the  reason  that  the  company  re- 
stricted all  work  which  was  not  absolutely 
essential.  As  a  result  of  the  settled  policy 
of  the  company  to  put  and  keep  the  prop- 
erty and  equipment  in  the  best  possible 
condition. for  moving  freight  at  the  lowest 
possible  cost,  the  road  has  been  able  to  keei> 
its  operating  expenses  down  through  the  re- 
cent Inisiness  depression  without  materially 
hurting  its  position  from  an  operating  stand- 
point. The  expenditures  for  maintenance  of 
way  and  structures  were  $2,860,056,  oi-  prac- 
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tically  the  same  as  last  year.  The  main- 
tenance of  equipment  expenses  for  the  year, 
$3,532,058,  show  an  increase  of  about  16  per 
cent,  over  1903.  This,  however,  was  caused 
largely  by  a  heavy  increase  in  the  item  of 
repairs  to  locomotives  owing  to  the  severe 
and  protracted  winter.  Fuel  also  was  ex- 
tremely high.  The  heaviest  charges  were  in 
the  conducting  transportation  account,  where 
the  increase  over  last  year  amounted  to 
$839,495,  due  in  a  large  part  to  higher  cost 
of  materials  and  labor,  as  on  every  other 
road  this  year.  • 

In  accordance  with  its  policy  of  constantly 
improving  its  property,  the  company  com- 
pleted, during  the  year,  several  spurs  to  coal 
fields,  including  the  Tug  Fork,  North  Creek 
and  Widemouth  branches.  Grades  were  also 
reduced  extensively  on  the  main  line  so  as 
to  lessen  the  cost  of  hauling  coal. 
The  company  expects  to  have  its  low- 
grade  line  from  Naugatuck  to  Kenova,  59 
miles,  finished  before  the  end  of  the  year. 
The   total    mileage   on    June    30,    1904,    was 


edly  a  fact  that  the  Missouri,  Kansas  & 
Texas  is  feeling  the  effect  of  the  large  growth 
in  the  export  traffic  at  Galveston  and  New 
Orleans.  The  grain  traffic  which  was  former- 
ly carried  to  the  northern  and  eastern  ports 
by  this  company's  lines  has  lately  been 
drawn  towards  the  southern  ports.  The  com- 
pany seems,  however,  to  be  developing  a  fair 
local  traffic  and  the  losses  in  coal  and  grain 
were  partly  offset  by  a  gain  in  merchandise 
and  other  high-class  freight,  resulting  in  an 
increase  in  the  average  receipts  per  ton-mile 
from  .95  cent  to  1.06  cents.  Passenger  earn- 
ings increased  $641,747  and  mail  and  express 
earnings  $66,381. 

Large  additions  were  made  to  motive 
power  and  equipment  during  the  year,  the 
increases  including  56  engines,  1,050  freight 
and  miscellaneous  cars  and  44  coaches.  Con- 
tracts have  been  let  for  the  delivery  in  Oc- 
tober of  27  engines  and  1,825  miscellaneous 
cars.  Payment  for  this  equipment  has  been 
arranged  for  by  a  series  of  notes,  the  aggre- 
gate   outstanding   obligations    of    this    kind 


Norfolk  &  Western. 


1,769  miles,  and  the  average  milea; 
was  1,723,  an  increase  of  10  miles 
The  more  important  statistics  of 
follow: 

1904. 
Average  mileage  worked. .  .  1,723 

Gross  earnings   $22,800,991 

Freight   earnings    18.894.941 

Passenger  earnings  3,150,859 

Operating  expenses   14,213,730 

Maint.-of-way  and  struc.  2.860,056 
Maint.  of  equipment.  ..  .  3,532.058 
Conducting  tiansportat'n     6,853,968 

General   expenses   967.653 

Net  earnings 8,587.261 

Net  income    5,819,303 

Surplus     3,156,973 


ge  worked 
over  1903. 
operation 

1903. 

1,713 

$21,160,675 

17,676,349 

2.841,491 

12,697,430 

2,754,199 

3.041,414 

6,014.468 

887,348 

8,463,243 

6,040,189 

3,000,588 


Missouri,    Kansas   &   Texas. 


The  report  of  this  company  covering  its 
operations  for  the  12  months  ending  June 
30,  1904,  covers  283  miles  more  than  the  last 
previous  report.  In  the  year  ending  June 
30,  1903,  the  mileage  worked  amounted  to 
2,601,  while  this  year  it  was  2,884.  The  total 
mileage  operated  at  the  end  of  the  year  was 
3,043,  an  increase  of  329  miles.  Gross  earn- 
ings increased  $558,492,  but  there  was  an  in- 
crease of  $536,339  in  operating  expenses, 
leaving  as  a  gain  in  net  only  the  trifle  of 
$22,153.  Of  the  total  receipts,  freight  earn- 
ings contributed  $13,102,909,  a  decrease  of 
$153,991,  the  aggregate  tonnage  for  the  year 
being  only  5,204,103  tons,  as  against  5,319,968 
tons  in  1903.  This  loss  in  freight  traffic  is 
chiefly  in  coal  and  grain.  President  Rouse 
estimating  the  loss  in  gi'ain  tonnage  alone 
at  11,000  cars  for  the  year.     It  is  undoubt- 


now  amounting  to  $4,315,896.  To  pay  for 
new  equipment  bought  during  the  year,  an 
appropriation  of  $5,353,943  was  made,  from 
the  income  account. 

The  repoi-t  speaks  of  the  plan  of  the  direc- 
tors for  providing  capital  for  future  improve- 
ments and  extensions,  and  also  for  the  re- 
demption of  the  various  divisional  mort- 
gages now  in  existence,  by  the  creation  of  a 
"refunding  first  mortgage"  to  the  amount  of 
$40,000,000.  Action  of  this  kind  would  re 
lease  the  surplus  earnings  (which  in  the  past 
have  been  used  for  improvement  purposes) 
for  the  payment  of  dividends  on  the  pre- 
ferred stock.  In  case  this  should  be  done, 
the  surplus  which  now  is  $1,066,368,  would 
suffice  to  pay  4  per  cent,  on  the  $13,000,000 
outstanding  preferred  stock,  and  about  1  per 
cent,  on  the  common  stock  of  the  company. 
The  more  important  statistics  of  operation 
follow : 

1904.  1903. 

Average  mileage  worked  .  .  2.884  2.601 

Gross  earnings   .?17,766,595  $17,208,193 

Freight     13,102.910      13,256.900 

I>as.senger     3.802,202        3,160.455 

Operating   expenses    12.659.470     12,123.131 

Conducting  transpoitafn  7.521.054  6.913.309 
Maint.  of  way  and  stiuc  2,690.226  2.779.995 
Maint.    of   equipment    .  .      1,613.969       1.681,076 

Net  earnings    5,107,126        5.085.062 

Surplus  for  the  year 1,066,369       1,099,916 


NEW  PUBLICATIONS. 


Webster's  International  Dictionary,  Twen- 
tieth Century  Edition,  edited  by  W.  T. 
Harris,  Ph.D.,  LL.D.,  United  States  Com- 
missioner of  Education;    2,380   pages  and 


5,000  illustrations.     G.  &  C.  Merriam  Co., 

Springfield,  Mass. 
A  new  and  enlarged  edition  of  Webster's  In- 
ternational Dictionary  has  recently  been  pub- 
lished. It  is  called  the  Twentieth  Century 
edition  and  contains  a  234-page  supplement 
in  which  are  25,000  additional  words.  The 
biographical  dictionary  has  been  thoroughly 
revised  and  contains  the  names,  nationality, 
occupation,  etc.,  of  10,000  noteworthy  persons 
of  ancient  and  modern  times.  The  gazetteer 
has  also  been  revised,  and  the  figures  for 
population  and  area  are  compiled  from  the 
census  returns  of  1900  and  1901.  New  plates 
have  been  made  for  the  whole  dictionary, 
so  as  to  insure  that  the  typographical  excel- 
lence of  the  work  shall  not  be  impaired. 


TRADE   CATALOGUES. 


The  Franlclin  Institute,  Philadelphia,  Pa., 
is  distributing  its  announcement  and  pro- 
gramme of  lectures  for  1904-1905.  A  brief 
description  of  the  Institute,  including  the 
library,  the  lectures,  the  schools,  the  exhib- 
itors, etc.,  are  given.  It  states  that  at  the 
present  time  the  library  contains  57,534  vol- 
umes, some  42,274  pamphlets,  2,861  maps 
and  charts,  and  1,241  photographs.  These 
are  all  classified  and  catalogued  and  are  ex- 
clusively scientific  and  technical  in  char- 
acter. 


The  Lidgerwood  Manufacturing  Company, 
New  York,  is  distributing  its  new  cableway 
catalogue.  The  book  measures  9  in.  x  12  in., 
and  contains  160  pages.  It  is  liberally  illus- 
trated throughout  with  both  line  and  half- 
tone engravings,  which  show  installations 
of  the  Lidgerwood  cableways  in  all  parts  of 
th^  world.  Details,  performances,  illustra- 
tions, etc.,  of  cableways  used  in  the  construc- 
tion of  canals,  dry  docks,  dams,  locks,  filter 
beds,  piers,  log  handling,  fortifications,  open 
pit  mining,  quarrying,  etc.,  are  given.  Illus- 
trations and  descriptions  of  the  Lidgerwood- 
Miller  marine  cableway  for  coaling  vessels 
at  sea  are  also  shown. 


The  Royal  Blue  for  September,  published 
by  the  Baltimore  &  Ohio,  is  a  special  World's 
Fair  issue.  It  contains  a  long  article 
by  Major  Pangborn  describing  the  in- 
teresting exhibit  of  historical  locomotives 
representing  every  step  in  the  advancement 
of  engine  building,  which  the  B.  &  O.  has 
placed  in  the  Transportation  Building.  An- 
other article  by  the  same  author  gives  some 
figures  relating  to  the  value,  power  and 
weight  of  the  exhibit  of  modern  locomotives 
at  the  Fair.  Much  useful  information  for 
visitors  is  given  in  the  last  few  pages,  In- 
cluding an  itinerary  for  a  three-days'  visit 
to  the  grounds. 


American  Blower  Company,  Detroit,  Mich., 
sends  catalogues  Nos.  162,  163  and  164.  The 
first  two  are  devoted  to  "A  B  C"  vertical  en- 
gines. Type  F  and  Types  B  and  C  respect- 
ively, and  the  last  to  "A  B  C"  horizontal 
engines.  Type  I.  These  various  types  are 
described  in  detail,  and  the  different  styles 
of  each  illustrated.  A  sheet  and  list  of  re- 
pair parts  are  given,  also  tables  of  dimen- 
sions. Another  smaller  pamphlet  is  devoted 
to  "A  B  C"  fans  and  blowers,  giving  illus- 
trations, descriptions,  price  lists'  and  dimen- 
sions. 


The  Transit  Finance  Co.,  Philadelphia,  has 
published  a  little  book  on  the  development 
of  electric  traction  in  the  United  States,  in 
which  are  set  forth  the  practijal  considera- 
tions involved  in  the  building  of  electric  rail- 
roads and  some  interesting  facts  about  the 
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value  of  traction  securities.  The  book  con- 
tains in  condensed  form  some  interesting 
statistics  of  interurban  electric  railroads  and 
is  an  attractive  prospectus  of  the  business 
of  this  company,  which  is  to  promote  and 
build  electric  roads. 


The  WeUman-Seaver-Morgan  Company. 
Cleveland.  Ohio,  is  distributing  an  illus- 
trated pamphlet  descriptive  of  the  "Akron 
Chilian  Mill."  This  mill  is  used  for  the  wet 
grinding  of  metalliferous  rock.  The  mill  is 
made  in  two  sizes,  5  ft.  and  6  ft.  respect- 
ively; the  5  ft.  size  has  a  capacity  for  grind- 
ing 25  tons  in  24  hrs.  and  the  6  ft.  size  will 
grind  50  tons  in  24  hrs.  Illustrations  and 
full  descriptions  of  the  details  of  the  mill  are 
given. 


The  Art  Metal  Construction  Company, 
Jamestown,  N.  Y.,  maker  of  incombustible 
furnishings  and  metal  filling  devices,  issues 
an  illustrated  pamphlet  descriptive  of  the 
fireproof  oflBces  of  Hibbard,  Spencer, 
Bartlett  &  Company,  Chicago,  111.  These  of- 
fices are  completely  equipped  with  metallic 
fixtures  and  furniture. 


The  Allegheny  Forging  Company,  Pitts- 
burg, Pa.,  issues  price  lists  of  its  chain,  hot 
pressed  and  cold  punched  nuts,  plate  and 
cast  washers,  and  of  rivets  and  burrs.  These 
lists  are  published  in  separate  folders  and 
each  folder  contains  useful  information  in 
regard  to  the  subject  dealt  with. 


CONTRIBUTIONS 


Concrete  Cross-Ties. 


Joliet,  111.,  Sept.  27,  1904. 
To  THE  Editor  of  the  R.\ilroau  Gazette: 

In  your  issue  of  Sept.  23d  I  notice  an 
article  describing  some  concrete  cross-ties 
in  use  on  the  Ulster  &  Delaware.  In  the 
article  you  state  that  the  cost  of  the  tie  is 
42  cents  exclusive  of  the  cost  of  reinforce- 
ment. Is  there  not  some  mistake  about 
this?  I  figure  that  the  cement  alone  in  one 
tie  would  very  nearly  cost  42  cents. 

ARTHUR     MONTZHEIMER, 

Chief  Engineer,  Elgin,  Joliet  &  Eastern. 

[Our  information  came  from  the  designer 
of  the  ties  and  we  have  no  other  means  of 
verifying  the  cost. — Editob.] 


Block       Signals       Which       Are       Not      Stop 
Signals. 


.■:[ 


The  Lake"  Shore  &  Michigan  Southern  Ry., 
Cleveland,  Ohio,  Sept.  28,  1904. 
To  THE  Editor  of  the  Rah.road  Gazette: 

Permit  me  a  word  to  supplement  the  quo- 
tation in  your  issue  of  Sept.  2.3,  from  my 
remarks  at  the  Chicago  meeting  of  the  Rail- 
way Signal  Association.*  Most  roads  are 
using  the  following  night  signal  indications: 

Home  Interlocking  Sigtiah. 

(."olor — Red  light. 

Indication — Stop  at  or  before  reaching  the 
signal. 

Significance — If  a  train  over-runs  the  signal 
f generally  located  .50  ft.  in  the  rear  of  a  derail) 
it  will  be  derailed  or  will  foul  another  track 
and  quite  possibly  another  train. 

Home  Telegraph  Block  or  Train-Order  Sig- 
nals. 

*Mr.  Ames  aaid,  at  Chicago  :  "A  red  light  Is  used 
for  an  open  derail  ;  and  a  man  who  goes  by  that 
light  'j<)  It.  goes  on  to  the  ground.  \\V  ;ilso  use  the 
same  on  train-order  signals,  where  It  Is  not  an  ab- 
solute stop  signal.  There  lire  roads  where  the 
train-order  signal  refpiires  an  absoluK;  stop  before 
reaching  it,  but  not  many  ;  and  with  heavy  freights 
you  cannot  afford  to  require  It.  .  .  .  We  are 
going  to  di.splay  on  our  train-order  signal  masts  18 
in  to  20  in.  below  the  regular  light,  a  fixed  purple 
light  that  cannot  be  seen  more  than  about  l.iiOO  to 
1,500  ft,  away." 


Color— Red  light. 

Indication — Stop. 

Significance — This  stop  indication  means  that 
there  .ire  orders  for  the  train  or  that  the  block 
is  occupied,  and  simply  requires  the  train  to 
stop  at  the  block  station  where  the  signal  is 
displayed  and  not  leave  until  the  .signal  is 
cleared  or  proper  order,  or  caution,  or  a  clear- 
ance card  is  received. 

In  general  practice  a  passenger  train  is 
permitted  to  pull  past  this  signal,  indicating 
stop,  a  sufficient  distance  to  discharge  and 
receive  passengers  and  baggage,  and  freight 
trains  commonly  pass  same  at  20  miles  an 
hour;  19  orders,  caution  or  clearance  cards 
being  delivered  by  hoop  on  the  fly. 

On  the  Lake  Shore,  as  on  many  double 
track  roads  handling  trains  of  from  70  to 
100  cars,  to  bring  them  to  an  absolute  stop 
for  every  "pass  the  block"  order  or  card 
would  cause  unbearable  delay.  While  the 
engineman  is  held  to  strict  responsibility 
for  always  knowing  where  he  is,  we  cannot 
be  blind  to  the  cold  fact  that  there  are  many 
moments,  possibly  vital  ones,  when  from 
smoke,  steam,  snow,  fog,  distracted  attention, 
a  cinder  in  the  eye,  etc.,  he  may  lose  his 
bearings,  and  that  system  of  signal  lights 
surely  seems  defective  which  gives  him  the 
same  night  indication  at  an  open  derail  that 
it  gives  at  a  point  past  which  he  is  per- 
mitted, by  inference  and  by  practice  at  least 
if  not  by  definite  rule,  to  pull  a  portion  of 
his  train  before  stopping,  or  at  which  he 
may  not  have  to  stop  at  all  if  the  expected 
order,  caution  or  clearance  card  is  passed  up 
to  him  on  the  hoop.  This  serious  inconsist- 
ency may  be  obviated  in  two  ways:  First, 
by  requiring  trains  to  stop  at  or  before 
reaching  all  signals  indicating  stop.  Second, 
by  providing  a  distinctive  night  indication 
for  telegraph  block  and  train  order  signals. 

The  first  means  may  be  used  where  these 
signals  are  put  far  enough  in  advance  of 
the  block  stations  to  admit  of  station  stops 
for  passenger  trains  being  made  in  rear  of 
the  signal,  and  where  freight  trains  are  so 
short  and  infrequent  that  the  delay  occa- 
sioned by  stopping  them  dead  before  reach- 
ing any  block  or  train  order  signal  indicat- 
ing stop,  could  be  tolerated.  The  stopping 
of  heavy  trains  is  theoretically  correct  but 
on  a  great  many  roads  entirely  impractic- 
able. 

The  second  method  is  theoretically  proper 
and  easy,  but  little  used.  The  writer  has  ex- 
perimented with  separate  fixed  purple  lights 
placed  about  18  in.  below  the  lamp  giving 
the  "stop"  and  "proceed"  indications;  and 
results  so  far  indicate:  First,  that  the  pur- 
ple light  can  be  seen  under  average  weather 
conditions,  about  1,200-ft.  Second,  it  shows 
purple  as  far  as  it  is  visible  as  a  light.  He 
believes  it  will  be  a  sufiBcient  marker  for 
the  train  order  or  telegraph  block  signal  to 
permit  of  the  air  being  released  and  the 
train  permitted  to  drift  by  the  signal,  after 
speed  has  been  reduced  at  sight  of  the  moie 
distantly  visible  red.  If  the  purple  marker 
light  should  be  extinguished  of  course  abso- 
lute stop  would  be  made  at  or  before  reach- 
ing the  signal. 

On  many  lines  it  is  of  great  advantage  to 
have  all  orders  to  take  siding  at  next  block 
station  given  by  a  fixed  signal  instead  of  by 
written  order;  and  where  the  arm  display- 
ing this  latter  indication  is  carried  on  the 
same  mast  with  the  home  block  or  train 
order  arm,  it  would  probably  have  to  show 
the  same  light  at  night  as  does  a  caution  sig- 
nal, and  the  combination  of  a  red  light  or  a 
white  light  over  a  green  light  (or  yellow 
where  that  is  the  caution  color)  on  the  same 
mast  would  need  the  marker  light  (purple) 
to  distinguish  it  from  an  automatic  block.  A 
differentiation  of  some  kind  is  imperative,  as 
any  fixed  signal  indication  directing  a  train 
to    take    siding   at   the    next    block    station. 


would,  of  course,  have  to  be  acknowledged  by 
proper  whistle  signal. 

I  shall  be  grateful  for  any  suggestions  on 
this  matter. 

AZEL  AMES,   JR., 

Signal  Engineer. 


Rail    Fasteninas. 


Mr.  A.  Morrison,  of  the  Cambria  Steel 
Company,  presented  a  paper  on  this  sub- 
ject at  the  St.  Louis  meeting  of  the  Road- 
masters'  and  Maintenance  of  Way  Associa- 
tion. Having  referred  to  British  and  Con- 
tinental practice  he  said: 

Our  experience  is  that  when  track  is  prop- 
erly di>ained,  ballasted  and  tied,  almost  any 
kind  of  rail  fastening  will  do  satisfactory 
work.  It  is  not  a  question  of  providing  ma- 
terial for  the  most  favorable  conditions,  but 
it  is  a  question  of  material  that  will  give 
good  results  under  moderately  unfavorable 
conditions.  In  Great  Britain  tie  renewals 
are  made  by  special  gangs.  The  work  is  so 
laborious,  on  account  of  the  complex  fast- 
enings, that  a  section  gang  would  never  get 
through  with  the  work. 

Fifteen  years  ago  I  used  screw  spikes, 
which  had  a  projecting  head  on  one  side 
to  engage  the  rail  base.  The  idea  was  that 
when  changing  rails  all  that  we  had  to  do 
was  to  give  the  screw  spike  a  quarter  turn 
with  the  wrench,  lift  the  rail  out,  then  put 
in  the  new  rail,  and  turn  the  head  back 
to  place  again.  That  looked  very  attractive, 
but  we  found  that  when  the  wrench  was 
applied  to  these  screw  spikes  they  were 
rusted  fast  to  the  tie,  and  to  get  the  rails 
out  we  had  to  break  the  head  off  every  one 
of  them. 

A  general  manager  of  an  eastern  road  re- 
lated his  experience  with  screw  spikes,  when 
he  was  assistant  engineer  in  charge  of  con- 
struction on  a  new  road,  as  follows: 

"The  ties  were  bored  with  a  boring  ma- 
chine, which  put  down  the  four  holes  with 
one  operation.  The  screw  spikes  had  clips 
on  two  sides.  It  seemed  impossible  to  get 
the  head  to  fit  with  exactly  the  right  pres- 
sure on  the  rail  base.  The  heads  were  either 
loose  on  the  rail,  or  so  tight  that  the  head 
snapped  off,  and  I  have  seen  bushels  of  these 
heads  along  the  line  of  the  track.  The 
screw  spikes  rusted  badly,  and  after  a  while 
could  not  be  turned.  They  were  not  a 
success  and  none  were  used  after  the  first 
laying  of  track." 

A  test  with  lag  screws,  as  a  rail  fast- 
ening, was  made  on  a  mountain  grade  on 
an  eastern  railroad  a  few  years  ago.  The 
track  was  laid  with  large  oak  ties,  and 
heavily  stone  ballasted.  The  pushing  en- 
gines on  this  grade  were  exceptionally 
heavy,  and  as  a  natural  consequence  they 
created  considerable  wave  movement  of  the- 
rail,  which  meant  a  corresponding  lifting 
of  the  heavy  oak  ties,  where  the  screws 
were  used.  In  many  cases,  however,  in- 
stead of  the  ties  responding  at  once  to  the 
rail  movement,  the  heads  of  the  screws 
would  let  go,  and  as  a  result  several  of 
the  trackmen  were  more  or  less  severely 
injured. 

I  have  mentioned  these  cases  to  show  that 
when  lag  screws  or  screw  spikes  are  used, 
they  hold  the  tie  to  the  rail  so  firmly  that 
the  ties  must  either  lift  with  the  rail,  or 
the  heads  fly  off.  No  trackman  would  for 
a  minute  deem  it  proper  for  the  ties  to  work 
up  and  down  on  the  ballast.  You  all  well 
know  from  hard  experience  what  the  result 
would  be.  (1)  The  tamping  would  be  de- 
stroyed by  displacement  of  the  ballast.  (2> 
Where  the  sub-grade  was  imperfectly 
drained  the  ties  would  pump  mud.  (3)  Cen- 
ter   bound    track    is    more    quickly    formed 
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This  will  give  100  per  cent,  greater  adhesion 
and  lateral  resistance,  all  of  which  is  very 
much  cheaper  than  using  a  lag  screw;  and 
when  making  renewals  the  spike  can  be 
pulled  and  the  work  proceed  in  the  usual, 
manner. 

The  cost  of  a  lag  screw  is  double  that 
of  a  spike,  and  the  cost  of  application  about 
four  times  as  much.  Had  the  lag  screw  posi- 
tive advantages,  there  would  be  some  rea- 
son for  incurring  the  extra  expense,  but 
instead  there  is  absolutely  no  advantage,, 
but  a  certain  detriment,  particularly  when; 
considered  in  connection  with  the  conditions 
existing  on  the  railroads  in  this  country. 


South  Portal  Showing  Twin    Brick  Archi-s. 


where  the  ties  are  working  than  under  any 
other  condition. 

The  ideal  conditions  require  that  the  tie 
be  solid  on  its  bed,  so  that  impact  from  tht' 
rail  be  received  by  the  tie  and  distributed 
to  the  sub-grade  by  the  ballast.  With  th- 
use  of  screw  spikes  the  impact  is  exerteii 
by  the  tie  on  the  ballast  with  a  pounding 
action  which  disturbs,  displaces  and  de- 
stroys the  material  which  gives  as  well  as 
receives  the  impacts  by  every  passing 
wheel. 

The  use  of  lag  screws  requires  the  pre- 
vious boring  of  holes,  and  where  dowels  are 
used,  larger  holes  must  be  bored  for  them. 
If  greater  adhesion  is  wanted,  why  not  do 
the  same  thing  for  the  spike?  A  hole  bored 
for  a  spike  Vis  in.  less  in  diameter  than 
its  thickness  will  materially  increase  its 
adhesion.  If  using  cedar  ties  or  other  soft 
wood,  drive  the  spike,  then  extract  it,  plug 
the  hole  with  an  elm  tie  plug,  and  finally 
drive  the  spike  into  the  center  of  the  plug. 


Progress   on    the    Washington    Tunnel. 

Good  progress  has  been  made  during  the 
summer  011  the  Pennsylvania's  tunnel  under 
Capitol  Hill,  which  will  give  that  road  an 
entrance  from  the  South  into  the  new  Union 
station  now  building  at  Washington,  D.  C. 
The  site  of  the  new  terminal  is  close  by  the 
present  B.  &  O.  station,  and  to  give  an  en- 
trance for  trains  of  the  Pennsylvania  and 
all  other  roads  coming  in  from  the  South 
this  tunnel,  4,800  ft.  long,  is  being  built  from 
a  connection  with  the  Pennsylvania's  present 
line  at  Virginia  avenue  and  Second  street, 
under  First  street  and  Capitol  Hill.  There 
will   be  two  parallel  single-track  tunnels  16 


Timbering    in   Qpen   Cut. 


Excavation  for  Tunnel   between  the  Capitol  and  the  Congressional  Library. 


ft.  wide  and  18  ft.  high,  divided  by  a  first 
class  ashlar  masonry  wall  and  having  con- 
crete side  walls.  The  arch  rings  consist  of 
five  courses  of  brick,  the  facing  ring  being 
of  vitrified  brick.  The  foundations  for  the 
side  walls  and  center  wall  are  concrete  6 
ft.  deep  and  4  ft.  wider  than  the  thickness 
of  the  walls.  For  1,200  ft.  north  of  the  south 
portal  the  work  is  being  done  by  the  "cut 
and  cover"  method  with  steam  shovels. 
About  500  cubic  yards  are  removed  a  day  and 
about  500  ft.  of  the  tunnel  at  the  south  end 
has  been  completed  to  date.  Seventy-five  feet 
of  excavation,  masonry  work  and  back  filling 
is  being  done  a  week. 

In  molding  the  concrete  side  walls,  the 
forms  used  are  steel  plates  instead  of  boards, 
and  the  results  are  said  to  be  superior  to 
anything  heretofore  done  in  this  class  of 
work.  The  walls  have  a  smooth  and  even 
surface  when  the  forms  are  removed  and 
do  not  require  patching  or  finishing.  All 
the  concrete  is  mixed  in  one  plant  located 
near  the  work,  and  when  delivered  from  the 
mixer  is  loaded  into  buckets  and  carried  on 
flat  cars  to  the  point  where  needed.  Portable 
cranes  run  by  electric  motors  are  used  to 
lift  and  dump  the  buckets  off  the  cars  and 
into  the  molds. 

Besides  the  concrete  work  in  the  side 
walls,  the  filling  over  the  haunches  of  the 
arch  rings  above  the  central  dividing  wall 
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is  also  concrete.  This  is  put  in  solid  and 
is  carried  up  in  the  center  to  a  slightly 
higher  level  than  the  arch  ring  crown,  giv- 
ing a  slope  each  way  to  the  top  of  the  twin 
tunnels.  The  whole  top  of  the  tunnel  is 
covered  with  four  layers  of  Hydrex  felt  laid 
in  asphalt  and  covered  with  a  thick  coat  of 
cement  mortar.  Along  the  side  walls,  gut- 
ters are  run  which  are  filled  with  broken 
stone.  Water  coming  through  the  earth  fill- 
ing is  drained  from  the  roof  of  the  tunnel  in- 
to these  gutters,  and  thence  to  perforated  cap 
drains  spaced  at  intervals  of  50  ft.  and  con- 
nected with  the  city  sewers,  About  200  men 
in  all  are  employed  on  the  work. 


Special   Horse  Car  for  the  Central   Railroad 
of   New  Jersey. 


The  Central  Railroad  of  New  Jersey  has 
recently  completed  a  special  horse  car,  60  ft. 
long,  at  its  Elizabethport  shops.  It  is  in- 
tended for  carrying  fine  horses  and  carriages 
in  regular  passenger  trains  and  is  mounted 
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Half   Section    and    End   Elevation. 

on  standard  tour-wheel  passenger  trucks.  It 
has  stub  ends  and  is  fitted  with  Standard 
steel  platforms  and  Buhoup  three-stem  coup- 
lers attached  under  the  framing.  The  under- 
frame  is  wood  and  consists  of  eight  longi- 
tudinal sills,  each  5  in.  x  8  in.,  trussed  with 
1%-in.  rods  which  are  fastened  at  either  end 
to  the  double  cast-steel  body  bolsters.     The 
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Section  A-a. 

Stall    Partition    for    60-ft.    Horse    Car. 
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Secf/an  A-8. 

Transverse   Partition  for  60-ft.   Horse  Car. 


Section  C-D. ' 
Folding  Side   Door  for  60-ft.   Horse  Car. 


ft.  doors  are  made  in  two  parts  of  three 
panels  each,  and  the  4-ft.  doors  are  made  in 
a  single  part  with  three  panels.  They  are 
fastened  at  the  bottom  with  ordinary  latch 
bolts.  In  addition  to  the  doors,  five  small 
.sliding  windows  are  cut  in  each  side,  and 
these  are  protected  with  bar  gratings  on  the 
inside.  The  car  is  lined  with  %-in.  steel 
plates  on  the  sides  and  ends  for  a  height  of 
5  ft.  from  the  floor. 

We  are  indebted  to  Mr.  B.  P.   Flory,  Me- 
chanical Engineer,  for  the  drawings. 


side  framing  is  particularly  heavy  because 
of  the  wide  door  openings,  of  which  there 
are  three  in  each  side,  one  being  8  ft.  wide 
and  the  other  two  being  each  4  ft.  wide.  The 
braces  are  7  in.  x  1%  in.,  and  the  door  posts 
are  5V4  in.  x  5%  in. 

The  interior  of  the  car  is  divided  into 
five  compartments  by  movable  cross  parti- 
tions, and  each  of  these  compartments  can 
be  divided  into  three  or  four  longitudinal 
stalls  by  stall  partitions.  There  is  room 
therefore  for  from  15  to  20  horses.  The  8- 
ft.  doors  are  near  the  center  of  the  car  and 
can  be  used  for  loading  carriages  into  the 
large  middle  compartment.  The  cross  parti- 
tions are  hinged  to  the  side  of  the  car  and 
are  made  in  two  parts,  the  narrow  part  serv- 
ing as  a  gate  in  the  passageway  so  that  the 
attendant  can  go  from  one  end  of  the  car  to 
the  other.  Iron  strips,  2M!  in-  x  V4,  in.,  are 
let  into  the  floor  under  each  cross  partition 
and  1%-in.  holes  are  drilled  in  them  to  take 


the  pins  in  the  bottom  of  the  partition  posts. 
Curved  strips  are  also  let  into  the  floor  to 
form  a  rail  over  which  the  partitions  can  be 
swung  to  the  side  without  injuring  the  floor 
boards.  A  2-in.  x  2-in.  x  %-in.  T  iron  runs 
across  the  car  between  the  side  plates  above 
each  cross  partition,  and  the  stall  partitions 
are  hung  from  these  by  the  straps  which  ex- 
tend up  from  the  posts.  Pins  in  the  bottom 
of  the  posts  fit  in  holes  bored  through  the 
iron  strips  which  are  let  into  the  floor.  The 
holes  in  these  cross  strips  are  spaced  for 
three  and  four-stall  partitions.  Breast  boards 
across  the  front  of  each  stall  are  supported 
in  iron  sockets  fastened  to  the  side  of  the 
car  at  the  proper  intervals,  and  when  not 
in  use  these  boards  are  lashed  in  wrought 
iron  brackets  over  the  side  doors. 

The  narrow  end  doors  slide  open  but  the 
side  doors  are  made  folding  in  order  to  save 
the  space  inside  the  car  which  would  be 
taken  up  by  the  door  guard  strips.     The  S- 


Mr.   Wallace  on  the  Panama  Canal. 


Mr.  John  F.  Wallace,  Chief  Engineer  of 
the  Panama  Canal,  was  the  guest  of  honor 
at  a  dinner  given  in  Chicago,  September  30, 
by  the  Illinois  Manufacturers'  Association, 
at  which  400  manufacturers  of  Chicago  and 
vicinity  were  present.  Mr.  Wallace  was  the 
speaker  of  the  evening  and  began  his  ad- 
dress by  referring  to  the  fact  that  for  over 
400  years  a  passage  across  the  isthmus  in 
the  neighborhood  of  the  proposed  Panama 
Canal  had  been  the  dream  of  navigators. 
Ever  since  Bilboa  first  viewed  the  waters  of 
the  Pacific  ocean  from  the  crest  of  the  divide 
at  Panama,  the  advantages  of  a  short  pas- 
sage between  the  two  oceans  has  been  mani- 
fest. It  was  President  John  Quincy  Adams 
who  first  appointed,  in  1826,  a  commission 
to  investigate  and  report  upon  the  feasibility 
of  a  canal  across  the  isthmus  at  Panama. 
So  that  the  first  steps  on  this  project  were 
taken  by  the  United  States,  and  not  by  the 
French,  as  is  generally  supposed.  In  1848 
the  Panama  Railway  Company  obtained  its 
charter,  the  remarkable  feature  of  which 
was,  that  an  absolute  monopoly  was  created 
which  controlled  every  means  of  transporta- 
tion within  the  country  of  Panama.  It  has 
been  said  that  so  sweeping  were  the  rights 
conferred  on  this  company  that  no  one 
might  independently  even  make  a  bridle  path 
through  the  forest,  and  so  rigidly  did  the 
company  enforce  its  rights  that  it  refused 
to  allow  persons  to  walk  across  the  isthmus. 
Consequently  the  De  Lesseps'  French  Com- 
pany had  first  to  buy  the  Panama  Railway 
Company,  and  the  property  and  charter  of 
this  company  were  among  the  assets  trans- 
ferred to  the  United  States  in  the  recent 
purchase. 

The  work  of  the  French  Company,  which 
has  been  so  much  criticised,  has  paved  the 
way  for  what  we  may  hope  will  be  our  own 
success.  The  plans,  machinery,  and  tools, 
and  the  great  mass  of  records  turned  over 
to  us  by  the  French  Company  make  an  im- 
portant foundation  for  the  present  Commis- 
sion to  build  upon.  There  has  been  rather 
too  much  disposition  on  the  part  of  Ameri- 
cans to  refer  slightingly  to  what  was  accom- 
plished by  the  French.  One  of  the  greatest 
surprises  to  Mr.  Wallace,  during  his  recent 
residence  of  three  months  on  the  isthmus, 
was  to  find  how  much  had  really  been  accom- 
plished and  how  valuable  are  the  machinery 
and  tools  they  have  left  for  us.  The  United 
States  can  gain  at  least  one-tliird  of  the  time  / 
required  to  complete  the  work  because  of 
what  has  been  done.  Even  the  failures  of 
the  French  Company  are  valuable,  as  they 
point  out  what  not  to  do.  It  is  extremely 
fortunate  that  the  French  failed  to  carry  out 
their  first  scheme,  of  a  sea  level  canal,  70  ft. 
wide  by  30  ft.  deep,  for  to-day  less  than  20 
per  cent,  of  the  modern  vessels  could  pass 
through  such  a  canal. 

One  machine  shop  was  found  in  the  jungle 
filled  with  machinery  equal  to  that  in  any 
shop  of  the  Illinois  Central  railroad,  with 
the  exception  of  the  three  ne.wcst  shops  of 
that  company.  This  shop  has  been  over- 
hauled and  is  now  in  corapletie  operation. 
Over  3,000  dump  cars  and  300  good  locomo- 
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tives  are  included  in  the  property  acquired, 
besides  rails  enough  for  250  to  300  miles  of 
construction  tracks;  many  steam  shovels  and 
dredges  also  are  included.  While  generally 
the  wooden  portions  of  machines  have  been 
destroyed  by  the  climate  it  is  surprising  how 
little  the  metal  parts  have  corroded. 

The  first  work  of  the  present  commission, 
which  will  occupy  two  years,  is  to  determine 
upon  the  most  practicable  plan  to  adopt. 
Plans  are  to  be  considered  for  high  level 
canals  having  six.  four,  or  two  locks,  or  for 
a  sea  level  canal  having  one  lock  at  the  Pa- 
cific ocean  end.  The  estimates  for  a  canal 
having  six  locks  have  been  placed  at  eight 
years  for  completion,  and  at  a  total  cost,  in- 
cluding the  50  millions  already  paid,  of  200 
million  dollars.  Recent  borings  have  resulted 
in  establishing  the  fact  that  it  will  be  more 
feasible  to  build  a  sea  level  canal  than  was 
at  first  considered  possible;  and  while  Mr. 
Wallace  is  not  ready  to  make  any  definite 
recommendation  to  the  commission  at  this 
time  he  feels  that  it  is  reasonable  to  con- 
sider that  a  sea  level  canal  with  one  lock 
can  be  built  by  spending  50  millions  more 
money,  and  50  per  cent,  more  time  than 
would  be  required  for  the  high  level,  six-lock 
canal.    By  this  plan  36  million  dollars  of  the 


carried  on  at  Panama  and  Colon,  including 
the  building  of  water  works,  sewers  and  pav- 
ing, all  intended  to  make  the  sanitary  con- 
ditions of  the  isthmus  excellent.  This  work 
involves  the  expenditure  of  over  half  a  mil- 
lion dollars.  During  the  past  three  months 
he  found  the  maximum  temperature  to  be 
86  deg.  Fahr.,  and  the  nights  cool.  In  con- 
cluding his  address  he  paid  a  high  tribute 
to  Governor  Davis,  under  whose  administra- 
tion conditions  on  the  canal  zone  have  been 
admirable.  He  denied  that  there  had  been 
any  friction  between  Gov.  Davis  and  him- 
self, and  incidentally  stated  that  if  there 
had  been  as  many  newspaper  reporters  on 
the  isthmus  as  there  are  ties  on  the  Panama 
railroad  more  misinformation  could  not  have 
been  published  about  conditions  there  than 
has  been  given  to  the  reading  public. 


Signals  in  the  Subway.'' 


The  installation  of  the  block  and  interlock- 
ing signals  in  the  New  York  subway  involves 
at  once  the  use  of  old  and  well-tried  methods 
and  appliances  and  also  the  application  of 
some  entirely  new  principles;  and  the  pro- 
vision   of    mechanical    and    electrical    safe- 


conditions  are  quite  similar  to  those  on 
steam  railroads  and  throughout  their  length 
they  have  automatic  block  signals  controlled 
by  track  circuit.  From  96th  street  to  145tli 
street  on  the  West  Side  division  there  are 
three  tracks.  Two  of  these  are  for  local 
trains  and  the  middle  track  is  for  express 
trains  which  will  be  run  only  in  one  direc- 
tion at  a  time,  running  down  in  the  morn- 
ing and  up  at  night.  This  express  track  is 
also  to  be  worked  by  block  signals.  Above 
145th  street,  where  there  are  but  two  tracks, 
both  tracks  are  block-signaled.  The  tracks 
for  local  trains  between  145th  street  and 
City  Hall  have  block  signals  only  at  the  sta- 
tions and  on  curves  where  the  motorman's 
view  ahead  is  obstructed.  Conditions  on 
these  tracks  are  similar  to  those  on  the  ele- 
vated roads  where  a  complete  block  system 
has  never  been  thought  advisable  or  neces- 
sary owing  to  the  frequency  of  the  stops 
and  comparatively  low  speed.  Including  the 
sections  of  local  tracks  at  curves  and  sta- 
tions, there  are  24 Vi  miles  of  track  equipped 
with  automatic  signals. 

All  of  the  block  signals  as  well  as  the 
interlocking  signals  are  a  modified  form  of 
the  Westinghouse  electro-pneumatic  system 
adapted  to  the  restrictions  of  clearance  and 


Block  Signal  and  Dwarf  Signal  with  .Automatic  Stop. 


estimate  of  the  former  commission  for  locks 
would  be  released  and  be  available  for  extra 
excavation  and  river  diversion  work,  includ- 
ing a  seven-mile  tunnel  for  flood-  waters.  He 
is  satisfied  that  the  high  level  plan  can  be 
carried  out  within  the  estimate  of  the  Isth- 
mian Commission  both  as  to  time  and  money. 
There  is  a  difference  of  10  ft.  between  the 
mean  tide  levels  on  the  twp  sides  of  the  isth- 
mus, and  while  the  fluduation  of  fid!*  it 
less  than  two  feet  on  one  side,  it  is  ten  tirne.s 
as  great  on  the  other  side,  hence  the  need  of 
one  lock  for  a  sea  level  canal. 
Mr.  Wallace  referred  to  the  work  now  being 


guards  is  more  complete  than  anything  that 
has  been  done  before.  The  problem  has  been 
solved  by  a  careful  (consideration  of  the  local 
conditions  and  the  lo3ation  and  connections 
of  the  signals  are  such  as  to  give  the  great- 
est capacity  to  the  line  and  the  utmost  flex- 
ibility in  operation. 

Between  City  Hall  station  and  96th  street, 
a  distance  of  dV-j  miles,  there  are  four  tracks, 
.^the  two  middle  tracks  being  intended  for  ex- 
press trains.     On  these  tracks  the  running 


•It  Is  announced  that  the  Subwa.v  will  hi-  (i))eii<Hl 
for  business  from  the  nresent  southern  Icrininiis 
(City  Hall;   t^  14.';th  St.,  on  Oct.  27. 


Rear    of     Signal     Showing    Auxiliary   Ap 
paratus. 

lighting  conditions  in  the  tunnels.  The  dis- 
tinguishing feature  of  the  installation  is  the 
use  of  an  alternating-current  track-circuit 
for  operating  the  relays  controlling  the  elec- 
tro-pneumatic valves  on  the  signal  posts.  An 
electric  track  circuit  for  signals  as  used  on 
the  ordinaTy  steam  road  is  a  comparatively 
simple  problem  compared  to  the  one  encoun- 
tered here,  in  which  the  rails  act  as  return 
feeders  for  a  500-volt  direct  current  with  am- 
perage sufficient  to  propel  a  train  requiring 
at  times  as  high  as  2,000  li,p.  On  the  ele- 
vated and  the  subway  lines  of  the  Boston 
Elevated    Railroad   a    direct   current   of   low 


OCTOBKR   7,    1904. 


THE     RAILROAD     GAZETTE. 


411 


voltage  is  used,  and  with  good  results,  but 
there  the  traffic  is  not  so  enormously  heavy 
and  the  chances  of  derangement  of  the  deli- 
cate mechanism  of  the  signal  relays  by  a 
sudden  rush  of  current  or  drop  of  voltage 
in  the  return  rail  are  not  serious.  Prelim- 
inary experiments  made  on  the  North  Shore 
Railroad  in  California  by  the  Union  Switch 
&  Signal  Co.,  which  installed  all  the  signals, 
showed  that  an  alternating  current  track  cir- 
cuit could  be  successfully  used  with  a  high- 
voltage  direct-current  return  power  circuit 
provided  the  return  power  circuit  was  car- 
ried through  only  one  rail  with  the  other 
rail  insulated  at  the  ends  of  the  blocks  and 
all  of  the  automatic  signals  in  the  Subway 
were  designed  on  that  principle. 

Current  for  the  signal  track  circuits  is 
supplied  through  500  volt  a.c.  feed  wires 
from  the  sub-stations,  which  run  through 
the    tunnel     from    end    to     end.    Each    sig- 


Automatic   Block  Signal   and   Train   Stop   in   the   Subway. 


nal  post  at  the  entrance  of  a  block 
section  carries  a  step-down  transformer 
with  two  secondary  coils,  one  of  which 
delivers  an  alternating  current  of  10 
volts  for  the  track  circuit  and  the  other  de- 
livers an  alternating  current?  of  50  volts  for 
the  signal  lamps.  The  low  voltage  secondary 
coils  are  connected  across  the  rails  at  one 
end  of  a  block  s'ection  and  the  track  relay 
is  connected  across  at  the  other  end  of  the 
block,  with  a  choke  coil  interposed  to  keep 
out  the  direct  current.  The  action  of  the 
relays  is  similar  in  every  way  to  those  used 
with  continuous  current  circuits. 

On   account   of   the   limited   clearances  in 


the  tunnel  and  the  conditions  of  night  which 
prevail,  the  signals  indicate  by  color  and 
not  by  position.  The  appearance  of  the  sig- 
nal and  its  auxiliary  apparatus  is  shown 
in  the  accompanying  illustrations.  The 
mechanism  controlling  the  indications  of  the 
signal  is  enclosed  in  a  cast-iron  box  about 
9  ft.  9  in.  high,  and  10  in.  square,  mounted 
on  a  concrete  base  between  the  tracks.  In 
the  bottom  of  the  box  are  the  air  cylinders 
and  the  electro-pneumatic  valves  which  con- 
trol the  admission  of  air  to  them.  The  dis- 
tant signal  is  below  the  home  signal,  in 
accordance  with  standard  practice.  For  each 
of  the  two  signals,  the  home  and  the  distant, 
a  bull's-eye  lens  of  white  glass  is  mounted 
in  the  front  of  the  case  and  behind  it  are 
two  4-c.p.  incandescent  lamps  connected  in 
parallel  and  both  lighted  so  that  the 
light  will  be  maintained  even  if  one 
is  out  of  order.  The  color  indication  is 
given  by  colored  glasses 
mounted  in  slides  or 
frames  which  are  coun- 
terweighted  and  are 
pushed  up  between  the 
lamp  and  the  lens  by 
rods  from  the  air  cylin- 
ders below.  The  color 
indications  in  the  signals 
are:  red  for  stop,  green 
for  proceed,  and  yellow 
for  caution.  Immediate- 
ly below  the  lenses  are 
white  circular  discs  with 
small  black  semaphore 
arms  on  their  faces 
which  remain  horizontal 
if  the  signal  is  at  danger 
or  caution  and  stand  at 
an  angle  of  60  deg.  when 
the  signal  is  cleared. 
This  gives  the  motorman 
a  visual  signal  indication 
if  the  lamps  are  not 
burning  and  is  a  check 
on  his  color  sense.  The 
case  has  doors,  front  and 
back,  for  the  ready  in- 
spection and  repair  of 
the  mechanism  inside. 

Back  of  each  signal 
box  and  mounted  on  the 
columns  supporting  the 
roof  of  the  tunnel  is  the 
auxiliary  apparatus, 
which  is  enclosed  in  sep 
arate  boxes.  The  alter- 
nating current  mains  are 
carried  along  on  the  col- 
umns near  the  roof  and 
these  are  tapped  by  the 
connections  to  the  trans- 
former before  mentioned, 
which  is  mounted  near 
the  top  of  the  column. 
Immediately  below  this 
is  the  box  containing  the 
"grid"  resistance  for  pre- 
venting the  short-circuit- 
ing of  the  alternating 
current  relay  which  is 
enclosed  in  a  separate 
box,  with  the  choke  coil.  At  the  bottom  of 
the  post  is  the  valve  for  the  automatic  stop. 
Current  for  operating  the  electro-pneumatic 
valves  in  the  signals  and  interlocking  plants 
is  furnished  from  16  sets  of  storage  batteries 
situated  ai  certain  interlocking  towers  in  the 
subway  which  are  charged  by  small  d.c. 
motor  generators.  These  batteries  are  ar- 
ranged in  pairs  so  that  one  is  being  charged 
while  the  other  is  being  discharged  and  they 
furnish  current  at  16  volts. 

The  dwarf  signals  used  at  interlocking 
plants  in  the  tunnel  are  substantially  the 
same  in  their  construction  as  the  block  sig- 
nals  except  that  they  show  only  one  indi- 


cation on  each  post.  The  posts  are  3  ft.  ^.y^ 
in.  high  and  are  capped  with  a  sphere  in- 
stead of  a  pointed  cone  as  are  the  block  sig- 
nals. Red  and  green,  for  stop  and  proceed, 
are  the  only  two  colors  shown.  These  sig- 
nals, like  those  for  fast  movements,  have 
an  indicator  dial.  Where  the  movement  of 
trains  is  always  in  one  direction,  the  dwarf 
signals  are  replaced  by  dummy  signals  of 
similar  external  appearance,  but  showing  a 
fixed  purple  light  and  having  the  disk  below 
the  lens  painted  purple  also. 

The  length  of  the  blocks  and  the  location 
of  every  block  signal  on  the  entire  line  was 
carefully  worked  out  from  data  relating  to 
the  grades  and  alinement  of  each  section. 
Before  locating  the  signals  an  exhaustive 
series  of  brake  tests  was  carried  out  by  the 
Westinghouse  Air-Brake  Company,  under  the 
direction  of  the  consulting  engineer  of  the 
Interborough,  to  determine  the  distance  re- 
quired for  stopping  a  train  with  emergency 
applications  of  the  air-brake  at  all  speeds 
up  to  50  miles  an  hour.  These  were  plotted 
in  the  form  of  a  speed-distance  chart  with 
a  curve  lor  level  track  and  adjusted  curves 
for  trains  on  1  per  cent,  and  2  per  cent,  as- 
cending and  descending  grades.  From  this 
chart  the  theoretical  minimum  distances  be- 
tween signals  for  the  maximum  possible 
speed  on  any  gradien};  could  be  easily  found, 
thus  establishing  the  proper  length  of  each 
overlap  separately.  This  method  was  a 
radical  departure  from  standard  railroad 
practice,  but  one  which  was  deemed  ab- 
solutely necessary  in  this  case.  With 
these  conditions  and  data  to  work  from 
it  was  not  difficult  to  fix  the  position  of  sig- 
nals in  respect  to  stations,  curves  and  junc- 
tions. Suppose  the  stopping  distance  for  a 
train  running  at  30  miles  an  hour  was  40^J 
ft.  Adding  50  per  cent,  for  safety,  the  mini- 
mum length  of  block  would  be  600  ft.  and  the 
length  of  overlap  would  be  1,200  ft.  The 
minimum  distance  between  signals  is,  as  a 
matter  of  fact,  about  820  ft.  on  the  express 
tracks.  The  lengths  of  blocks  have  been  so 
fixed  that  the  maximum  working  capacity 
of  the  express  tracks  is  a  train  every  two 
minutes  and  on  the  local  tracks  a  train  every 
minute. 

To  prevent  the  occurrence  of  collisions  as 
a  result  of  disobeying  the  signal  indications, 
an  automatic  train  stop  has  been  put  in 
under  an  agreement  made  by  the  contractor 
with  the  Kinsman  Block  System  Company, 
of  New  York.  This  consists  essentially  of 
a  rod  or  shaft  extending  across  under  the 
rails  opposite  the  signal  post  and  carrying 
on  the  end  nearest  the  third  rail  an  arm  or 
trip.  Between  the  rails  is  a  cast  iron  box 
containing  an  air  cylinder,  an  electro-pneu- 
matic controlling  valve  and  a  counterweight 
on  the  end  of  another  arm  attached  to  the 
shaft.  If  the  signal  is  set  at  "stop"  the  air 
in  the  cylinder  is  cut  off  by  a  circuit-breaker 
connected  with  the  signal  blade,  and  the 
counterweight  drops,  throwing  the  stop  arm 
to  an  upright  position  above  the  level  of  the 
rail.  All  of  the  cars  to  be  run  in  the  sub- 
way are  fitted  with  an  arm,  carried  on  the 
truck,  which  is  connected  to  a  valve  in  the 
air-brake  train  pipe;  and  if  the  train  runs 
past  a  signal  set  at  stop  the  stop-arm,  which 
has  assumed  an  upright  position,  engages 
with  the  trip  or  arm  carried  on  the  truck 
and  opens  the  train  pipe,  thereby  setting 
the  brakes  on  all  the  cars  in  the  train  and 
bringing  it  to  a  stop  before  it  enters  the 
second  Block  ahead^  in  which  is  the  obstruc- 
tion by  which  the  signal  has  been  set  to  stop. 
In  order  not  to  delay  trains  unreasonably 
in  case  of  derangement  of  the  automatic  stop, 
the  trainmen  are  supplied  with  a  socket  key 
with  which  to  turn  the  air  valve^  controlling 
the  movement  of  the  stop-arm  so'as  to  lower 
it  while  the  train  is  pp.ssing.  The  train- 
man must  hold  the  valve  open  with  the  key 
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until  after  the  train  has  passed,  after  which 
the  device  will  resume  its  stop  position. 

The  accompanying  diagrams  show  the 
track  circuits  and  the  operation  of  the  auto- 
matic train  stop  on  a  typical  section  of  one 
of  the  express  tracks.  The  rail  Y  acts  as  a 
return  feed  main  of  the  power  circuit  and  is 
not  insulated  at  the  ends  of  the  hlock  sec- 
tions. The  rail  X  is  insulated  at  the  end  of 
each  block  section  just  beyond  the  signal  post. 
The  current  for  the  track  circuit  is  supplied 
through  the  secondary  coil  of  the  trans- 
former which  is  mounted  at  the  end  of  each 
block.  Current  flows  at  all  times  through 
the  rail  X,  through  the  signal  relay  at  the 
beginning  of  the  block  and  back  through  the 
rail  Y  to  the  transformer.  The  relays  have 
two  armatures,  M  and  N,  which  are  normally 
held  up.  If  now  a  train  enters  the  block 
ahead  of  signal  1  (lower  diagram),  the  relay 
at  1  is  de-energized  and  botii  armatures  drop. 
When  the  circuit  at  N  is  broken,  the  electro- 
magnet of  the  pneumatic  valve  controlling 
the  home  signal  at  1  is  de-energized  and  thi.s 
cuts  off  the  supply  of  compressed  air  which 
allows  the  signal  to  move  to  the  stop  posi- 
tion by  gravity.  The  movement  of  the  home 
signal  blade  at  1  opens  a  circuit  breaker  in 


changing  the  other  parts  to  suit.  The 
switches  are  all  operated  with  motion  platerf 
instead  of  the  usual  bell-cranks.  There  are 
23  interlocking  machines  with  a  total  of  383 
levers,  situated  as  shown  in  the  following 
table: 


Citv  Hall 

14th  St 

ISth  St 

Spring  St 

42d  St 

72tl    St 

OGtli  St 

100th  St 

103cl   St 

110th  St 

llCth  St 

Manhattan  A'iaduct 

ISTth   St 

14.jth  St 

Dvekman  St 

13.jth   St 

Lenox    .Tiinction    .  . . 

14.jth  St 

Lenox  Yard   

Westchester   Ave    .  . 

St.   Ann's  Ave 

Freeman    St 

ITGth   St 


No.  machines.     No.  levers. 
3  32 


19 

26 

H 

9 
35 
13 
24 
12 
56 


The  small  machines  controlling  single 
crossovers  are  mounted  in  neat  boxes  on  the 
station  platforms  and  will  not  have  a  regu- 
lar attendant.  They  are  so  arranged  that 
they  can  be  set  and  locked  for  clear  main 
tracks  in  both  directions.     There  are  a  total 


gersoll-Sergeant,  straight  tandem  compound, 
single-acting  compressor  through  a  Morse 
silent  chain.  The  compressor  has  cylinders 
1914  in.  and  12.Vi  in.  x  12-in.  stroke,  and  has 
a  capacity  of  239  cu.  ft.  of  free  air  per  minute 
when  running  at  120  r.p.m.  The  compressed 
air  is  transmitted  from  the  sub-stations 
through  3^2-in.  mains  which  give  sufficient 
storage  capacity  to  the  installation.  An  auto- 
matic rheostat  and  pressure  regulator  keeps 
the  pressure  between  80  lbs.  and  90  lbs. 

In  connection  with  the  signal  system,  there 
are  a  number  of  other  safety  devices  of  much 
Interest.  One  of  these  is  the  emergency 
box,  patented  by  Mr.  Gibbs,  which  is 
located  in  each  station,  and  into  which  all  cf 
the  signal  circuits  adjacent  to  the  station 
are  led.  In  case  of  a  sudden  emergency,  an 
employee  or  other  person  on  the  station  plat- 
form can  push  the  button  in  this  box  and 
immediately  the  signals  for  all  tracks  adja- 
cent to  the  station  are  set  to  danger. 

To  prevent  short  circuits  through  the  cars 
and  motors  when  passing  from  one  section 
of  the  third-rail  to  another,  due  to  differ- 
ence in  voltage  or  grounding  of  one  section, 
a  balance  coil  relay  controlling  a  dwarf  sig- 
nal in  front  of  the  break  in  the  third-rail 
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Diagram  of  Track  Circuit  and  Signal  Circuits  for  Typical  Block  Section. 


the  circuit  controlling  the  distant  signal  at 
2.  This  throws  the  distant  signal  at  2  to 
caution.  At  the  same  time  that  the  circuit 
is  broken  at  N,  the  circuit  in  the  armature 
at  M  is  broken  and  this  keeps  the  home  sig- 
nal at  2  at  stop.  The  home  signal  at  2  being 
at  stop,  the  circuit  breaker  at  2  which  is 
connected  through  the  distant  signal  at  3  is 
held  open  and  the  distant  signal  at  3  is  held 
in  the  caution  position.  The  automatic  train 
stop  is  connected  through  the  armature  M, 
and  when  the  circuit  in  this  armature  at 
signal  1  is  broken,  the  train  stop  at  2  is 
thrown  up.  Immediately,  therefore,  after  a 
train  has  passed  signal  1,  the  home  at  1 
comes  to  stop  and  the  home  and  distant  at 

2,  already  at  stop  and  caution,  are  continued 
in  that  position.  The  automatic  train  stop 
at  2  is  thrown  up  and  the  distant  signal  at 

3,  already  at  caution,  is  kept  so.  When  the 
train  has  passed  out  of  the  block  beyond 
signal  1,  the  relay  at  1  picks  up  both  the 
armatures  M  and  N,  closing  the  circuit  for 
the  home  signal  at  2  and  for  the  train  stop 
at  2.  These  then  resume  the  clear  positiou 
and  the  movement  of  the  home  signal  at  2 
clo.ses  the  circuit  breaker  connected  with  the 
distant  at  3,  throwing  it  also  to  clear.  A 
train  in  any  block  is  thus  protected  by  a 
distant  signal  two  blocks  in  the  rear  and 
by  the  home  and  distant  signal,  together  with 
the  automatic  stop,  one  block  in  the  rear. 

The   Interlocking   equipment   is   the   well- 
known  Westinghouse  electro-pneumatic  sys- 
tem  with   some  slight   modifications  in   the 
dfe;-:-'n  and  arrangement  of  the  parts  in  the 
ma'i.ines   and    switch<'s  on    account   of   the 
very  limited  apace  in  tlj<;  tunnels.    The  cabin 
shown    in   one   of   the   iilu'strations    is   only 
V^  in.   wide  and  the  machine  has   be';n   rc- 
iranged  so  as  to  reduce  the  width,  cLif.fly 
■^hanging   the   position    of   the   bed-piate 
horizontal  to  a  vertical  position  and 
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of  227  interlocked  switches,  224  automatic 
train  stops,  354  home  signals,  187  distant 
signals,  and  150  dwarf  signals. 

The  compressed  air  for  operating  all  of 
the  block  and  interlocking  signals  Is  sup- 
plied from  motor-driven  compressors  located 
in  six  substations,  one  each  at  City  Hall, 
18th  street,  54th  street,  96th  street,  143d 
street,  and  at  Dyckman  street  and  at  133d 
street  on  the  Bronx  division,  being  approxi- 
mately two  miles  apart.  Current  for  operating 
the  motors  is  supplied  from  the  main  feed 
wires  running  from  the  central  power  plant  at 
59th  street  and  Eleventh  avenue.  Three  of  the 
sets  are  bufUcient  to  supply  power  for  all 
the  signals  and  the  other  three  can  be  held 
in  reserve  for  <:mergencies.  The  motor  is  a 
Westinghouse  direct  current  machine  taking 
60  amperes  at  600  volts  and  driving  an  In- 


is  introduced.  When  a  decided  difference  in 
voltage  exists  between  the  two  sections  of 
third-rail,  the  signal  stands  at  danger  and 
continues  to  stand  in  that  position  until  the 
voltage  is  equalized.  Where  the  section 
break  occurs  near  interlocking  points,  a  mod- 
ified arrangement  is  used.  In  this  case  small 
voltmeters  are  mounted  over  the  machine. 
The  operator  can  tell  at  a  glance  if  the  dif- 
ference in  pressure  is  great  enough  to  be 
destructive,  and  can  set  the  signals  accord- 
ingly. 

Not  connected  in  any  way,  but,  neverthe- 
less, a  very  important  adjunct  to  the  signal 
system,  is  the  installation  of  fire  and  emer- 
gency alarm  signals  throughout  the  tunnels. 
At  every  manhole  on  the  West  Side  division 
are  located  a  fire-alarm  box  and  general  emer- 
gency alarm  box,  which  are  connected  with 
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Interlocking   Machine  at  Eigliteenth  Street  Station. 


Interloctcing   Cabin   at   City    Hall    Station. 
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recording  gongs  in  every  station  ami  also  in 
the  train  despatcher's  office,  general  super- 
intendent's office  and  all  of  the  sub-stations 
and  power  houses.  In  case  of  fire  in  the 
tunnel,  the  station  men  are  instructed  to  pull 
the  city  lire  alarm  located  in  the  passenger 
station  which  is  nearest  the  scene  of  trouble, 
every  station  having  one  of  these.  The  men 
in  the  electrical  sub-stations,  on  receipt  of 
either  a  fire  or  an  emergency  alarm,  imme- 
diately shut  off  the  power  from  the  third-rail 
yi  that  station  so  that  there  will  be  no  dan- 
ger to  passengers  walking  through  the  tun- 
nel. This  entire  alarm  equipment  has  been 
furnished  by  the  Gamewell  Company. 

All  of  the  general  features  of  the  instal- 
lation of  the  safety  devices  and  signals  on 
the  line  were  worked  out  under  the  direc- 
tion of  Mr.  George  Gibbs,  Consulting  Engi- 
neer for  the  Interborough.  Mr.  J.  M.  Wal- 
dron.  Signal  Engineer  for  the  road,  super- 
vised the  installation.  The  Union  Switch 
&  Signal  Company  made  and  installed  all 
of  the  apparatus  under  the  direction  of  its 
chief  engineer,  Mr.  J.  P.  Coleman,  and  Mr. 
Sidney  Johnson,  who  had  entire  charge  of 
the  actual  work  of  construction.  Mr.  H.  M. 
Sperry,  general  agent  at  New  York  for  the 
Union  Switch  &  Signal  Co.,  suggested  the  ar- 
rangement of  the  double  overlaps,  which  is 
one  of  the  most  novel  and  important  features 
of  the  installation. 


All-Electric    Interlocking    at  Oakdale,  Tenn. 


No.  12,  and  an  automatic  annunciator  in  the 
cabin  is  rung  from  a  point  1,600  ft.  farther 
south.  Trains  from  the  north  are  announced 
by  the  agent  at  Oakdale  station  by  an  electric 
bell.  The  tower  is  connected  by  telephone 
and  bells  both  with  this  and  with  the  first 
station  south,  and  the  towermen  are  not  oper- 
ators, both  being  cripples,  having  been  hurt 
in  the  service  of  the  road. 

The  machine  is  a  12-lever  frame,  with  ten 
working  levers;  and  the  power  is  derived 
from  a  1  k.w.  generator,  operated  by  a  2  h.p. 
Fairbanks-Morse  gasoline  engine  which 
stands  in  the  first  story  of  the  tower.  The 
storage  battery  is  52  cells,  Willard  30-ampere- 
hour  lead  accumulator.  The  switch  and  sig- 
nal motors  are  the  standard  Taylor  motors. 
There  are  no  distant  signals  for  southbound 
movements  as  all  trains  stop  at  Oakdale  sta- 
tion. 

The  cost  of  this  plant  was  about  $5,500. 
which,  we  suppose,  does  not  include  the  cost 
of  the  tower.  While  this  is  a  low  figure  for 
apparatus  performing  such  important  func- 
tions over  so  large  a  territory,  the  saving  in 
running  expenses  is,  obviously,  a  still  larger 
item,  as,  without  perfect  control  of  the 
switches  at  the  ends  of  the  single  track  sec- 
tion, it  would  be  necessary  to  employ  a  night 
and  a  day  attendant  at  each  end. 


The    Appiication    of    Electricity    to    Steam 
Railroads.* 


The  Cincinnati,  New  Orleans  &  Texas  Pa- 
cific has  installed  power  interlocking  at 
tunnels  25  and  26  near  Oakdale,  Tenn.,  in 
which  one  of  the  switches  is  2,636  ft.  from 


BY  BION  J.   ARNOLD. 

The  last  ten  years  has  been  a  period  of 
great  activity  and  development  in  the  field 
of   interurban    electric    railways,    which   has 


culties  to  be  overcome,  are  most  apt  to  pre- 
dict the  early  supremacy  of  the  electrically 
driven  train  over  the  steam  locomotive. 

That  the  obstacles  encountered  in  the  de- 
velopment of  interurban  railroads  have  been 
apparently  formidable  yet  quickly  overcome 
is  not  necessarily  proof  or  even  good  evi- 
dence that  the  legitimate  field  of  the  steam 
locomotive  can  be  entered  and  successfully 
achieved.  Those  most  familiar  with  the  sub- 
ject are  now  prepared  to  admit  that  our 
great  steam  railroad  terminals,  where  many 
switching  locomotives  are  shunt;ng  back  and 
forth  continuously,  and  those  portions  of  the 
steam  roads  entering  our  great  cities,  where 
suburban  trains  are  numerous,  frequent,  and 
comparatively  light,  can  be  more  economical- 
ly operated  by  electricity  than  by  steam. 
This  is  evident  for  the  reason  that  it  simply 
means  duplicating,  on  a  large  scale,  the  sys- 
tems which  have  proven  successful  on  street 
railways,  operating,  as  they  do,  numerous 
units  running  at  frequent  intervals.  Proof 
that  this  field  is  recognized  as  a  legitimate 
one  for  electricity  is  furnished  in  the  ex- 
amples of  steam  railroad  terminals  that  are 
now  being  equipped  electrically,  such  as  the 
lines  of  the  New  York  Central  and  Pennsyl- 
vania in  the  vicinity  of  New  York,  involving 
an  expenditure  of  about  $70,000,000,  where 
not  only  suburban  service  will  be  operated 
electrically,  but  where  in  the  case  of  the 
New  York  Central,  the  main  line  trains  will 
be  brought  into  the  city  from  points  30  to 
40  miles  distant-.  While  these  are  good  ex- 
amples of  electrical  operation  on  steam  rail- 
roads, and  instances  of  faith  on  the  part  of 
the  railroad  managers  in  the  ability  of  elec- 
tricity  to   successfully   meet   the  conditions 
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the  cabin  and  one  derailing  switch  2,996  ft. 
From  the  north  derails  to  the  south  is  3,951 
ft.  The  apparatus  is  the  Taylor  all-electric, 
of  the  General  Railway  Signal  Company,  of 
Buffalo  and  Rochester. 

A  plan  of  the  tracks  embraced  in  this  plant 
is  given  herewith.  It  will  be  observed  that 
all  of  the  switches  and  signals  are  out  of 
sight  of  the  signalman.  The  switches  arc 
locked  automatically  by  track  circuit  locks 
controlled  by  the  presence  of  a  train  at  any 
point  between  A  and  li,  and  we  are  informed 
by  Mr.  Short,-  Superintendent  of  Signals,  that 
trains  are  run  through  the  single  track  sec- 
tion without  ei'her  time-table  or  train 
orders,  moviiient.-,  being  governed  entirely 
by  the  signalman  l;v  means  of  the  sema- 
phores. The  arrangement  of  the  relays  for 
actuating  the  lock:-  is  .shown  in  the  drawing. 
Eitif-r  track  cir<  ,iit,  when  shiinted,  locks  the 
lev,-  of  derail-  '  €  an'!  9.  and  of  switches 
6  ar.(i    -. 

Signal.-  1,  2,  11  lotted  so  as  to 

afford  immediate  \'  section.    There 

an  electric  lock  <  So.  9,  which  is 
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brought  into  extensive  use  the  alternating 
current,  rotary  converter  sub-station  system 
of  operating  direct  current  roads.  With  the 
introduction  of  the  suburban  railway,  came 
an  increased  volume  of  passenger  travel,  in- 
duced by  the  increased  facilities  which  may 
well  be  noted  as  an  example  by  the  steam 
roads  of  what  may  be  expected  in  increased 
revenue  when  frequent  and  pleasant  service 
is  available  to  the  public.  Those  engaged  in 
electrical  industries  have  thus  far  been  ab- 
sorbed in  fields  which  seem  to  have  been 
naturally  theirs,  and  their  success  has  been 
such  that  they  now' aspire  to  enter  the  field 
occupied  by  the  .steam  locomotive  as  a  legiti- 
mate field  of  competition.  The  question  is, 
whether  this  field  is  one  in  which  the  ad- 
vantages of  electricity  will  be  sufficient  to 
overcome  the  obstacles  which  seem  almost 
insurmountable. 

Those  who  have  given  the  subject  little 
thought  or  who  are  unable  to  analyze  it  care- 
fully on  account  of  the  lack  of  the  technical 
knowledge  necessary  to  appreciate  the  diffi- 

•Kxlracts  from  the  I'rpsldent's  Address  before 
the  InteroatJona)  Klectrieal  Congress,  St.  Louis. 
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of  steam  railroad  work,  where  the  trains  are 
sufficiently  frequent,  they  are  by  no  meahs 
conclusive  evidence  that  electrically  pro- 
pelled trains  can  be  made  to  successfully 
meet  the  conditions  of  trunk  line  passenger 
and  freight  service  which  is  the  field  now 
so  successfully  held  by  the  steam  locomotive. 
The  best  conditions  for  electrical  success 
are  a  great  number  of  tniits  moving  at  a 
practically  uniform  schedule,  at  equal  inter- 
vals, within  a  limited  distance.  The  steam 
locomotive  is  the  most  economical  where 
there  are  few  but  heavy  units  moving  at 
uneven  speeds  over  long  distances  at  un- 
equal intervals  and  at  high  maximum  speeds. 
The  amount  of  energy  transmitted  to  any 
great  distance  and  used  by  electric  cars  on 
the  roads  that  have  been  built  up  to  the  pres- 
ent time  is  small  when  compared  with  the 
amount  of  energy  that  it  takes  to  propel  a 
Kteam  railroad  train  weighing  500  or  600 
tons  at  the  speeds  ordinarily  made  by  such 
trains.  When  investment  is  taken  into  con- 
sideration, power  cannot  be  produced  in  a 
steam  central  station,  under  conditions  that 
exist  to-day,  and  transmitted  any  great  dis- 
tance  to  a  single  electrically  propelled  train. 
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requiring  from  1,000  to  2,000  li.p.,  as  claeaply 
as  a  steam  locomotive,  coupled  directly  in 
front  of  the  train  will  produce  the  power 
necessary  for  its  propulsion.  Therefore, 
there  must  be  other  reasons  than  economy 
in  power  production,  to  warrant  the  adoption 
of  electricity  on  a  trunk  line  railroad  unless 
it  can  be  shown  that  the  trains  are  frequent 
enough  to  make  the  saving  in  the  cost  of 
producing  power  greater  than  the  increased 
fixed  charges  made  necessary  by  the  in- 
creased investment  due  to  the  adoption  of 
electricity.  There  are  undoubtedly  in  exist- 
ence to-day  conditions  where  water  power  in 
abundance  is  available  along  the  right  of 
way  of  existing  roads,  in  which  the  substi- 
tution of  electricity  for  steam  could  be  made 
a  paying  one,  with  apparatus  now  available, 
even  on  roads  having  a  comparatively  infre- 
quent service,  but  these  are  special  cases  and 
only  tend  to  prove  the  correctness  of  the 
position,  for  in  these  special  cases  the  cost 
of  power  would  be  but  little  over  half  the 
l)resent  cost  of  producing  it  by  means  of  a 
central  steam  station. 

The  ideal  conditions  for  any  trunk  line 
railroad  having  a  traffic  heavy  enough  to 
warrant  the  investment  in  a  sufficient  num- 
ber of  tracks  to  properly  handle  this  traffic 
in  such  a  manner  as  to  get  the  most  efficient 
service  out  of  its  rolling  stock,  would  be 
to  have  four  or  more  tracks  between  ter- 
minal points  arranged  in  pairs  upon  which 
the  trains  for  different  classes  of  service 
could  be  run  at  uniform  rates  of  speed.  Thus, 
if  six  tracks  were  used,  the  through  line, 
passenger  and  express  service  would  be  run 
on  one  pair  of  tracks;  the  local  passenger, 
local  express  and  local  freight  service  upon 
another  pair  of  tracks,  while  the  through 
freight  service  would  be  run  upon  a  third 
pair  of  tracks,  and  all  the  trains  upon  any 
pair  of  tracks  would  run  at  the  same  average 
speed  and  stop  practically  at  the  same  places. 
If  these  conditions  could  prevail  and  the 
traffic  were  sufficient  to  warrant  this  invest- 
ment in  tracks,  such  a  service  could  be  oper- 
ated more  economically  and  more  satisfac- 
torily electrically  than  by  steam.  The  dif- 
ficulty is  that  few  roads  in  existence  have 
sufficient  traffic  to  warrant  such  an  invest- 
ment in  permanent  way,  and  the  result  is 
that  all  of  their  traffic  must  be  handled  over 
one  or  two  tracks,  thus  necessitating  trains 
of  all  weights  and  all  speeds  running  upon 
the  same  rails.  This  results  in  a  tendency 
to  bunch  the  cars  into  as  few  trains  as  prac- 
ticable, in  order  not  only  to  reduce  the  cost 
of  train  service  to  a  minimum  but  to  give 
the  fast  running  trains  greater  headway  to 
allow  them  to  safely  make  their  time.  Such 
an  arrangement  of  trains  necessitates  the  con- 
centration of  large  amounts  of  power  in 
single  units  which  is  leading  away  from 
the  ideal  conditions  for  the  application  of 
electricity  to  tlie  propulsion  of  trains,  and 
it  is  this  element,  combined  with  the  fact 
that*  the  traffic  on  most  roads  is  not  great 
enough  to  warrant  the  investment  necessary 
in  electrical  machinery  to  produce  and  trans- 
mit the  power  to  the  distances  necessary 
to  keep  a  few  heavy  trains  in  motion,  that 
makes  the  trunk  line  railroad  problem  so 
difficult,  as  it  is  more  economical  to  propel 
these  heavy  trains  by  steam  driven  locomo- 
tives, w,hich  are  practically  portable  power 
houses. 

Admitting  that  electricity  becomes  most 
economical  when  a  sufficient  number  of 
trains  are  available,  and  that  the  steam  loco- 
motive is  most  economical  when  the  trains 
have  become  few  and  heavy,  the  problem 
then  resolves  itself  into  one  of  the  density 
of  traffic,  and  the  question  then  is:  Where 
is  the  dividing  line?  No  general  law 
or  formula  can  be  laid  down  which 
Avill  apply  to  all  cases,  for  the  reason  that 
the    elements    entering    into   different   cases 


vary  so  greatly  that  any  formula  would 
contain  too  many  variables,  dependent  upon 
local  conditions,  to  admit  of  a  general  appli- 
cation. I  shall,  therefore,  only  attempt  to 
point  out  a  way  in  which  the  dividing  line 
between  steam  and  electricity  can  be  deter- 
mined after  the  elements  of  eaOh  case  are 
known. 

It  will  readily  be  seen  that  with  steam 
locomotive  operation,  the  fixed  charges,  cost 
of  fuel  and  engine  labor  increase  almost  di- 
rectly in  proportion  to  the  increase  in  train 
miles,  for  in  this  case  an  additional  loco- 
motive means  simply  a  given  amount  of  in- 
creased investment,  a  given  amount  of  in- 
creased fuel  and  labor,  and  this  total  in- 
vestment is  least  when  the  number  of  loco- 
motives is  small.  On  the  other  hand,  with 
electricity  it  is  necessary  to  invest  at  once 
a  large  amount  of  capital  in  the  power 
houses  and  transmission  systems,  which 
amount  must  be  great  enough  to  provide  for 
handling  the  maximum  number  of  trains  re- 
quired upon  the  line,  and  unless  this  num- 
ber of  trains  is  great  enough  so  that  the 
economy  effected  in  the  different  methods  of 
producing  and  applying  the  power  is  suf- 
ficient to  offset  the  increased  fixed  charges, 
due  to  the  additional  invested  capital,  it  will 
not  pay  to  equip  and  operate  electrically. 
Any  problem,  therefore,  must  be  analyzed  for 
the  relative  cost  in  operation.  In  case  this 
does  not  show  a  saving,  the  advisability  of 
equipping  electrically  will  depend  entirely 
upon  the  probable  increased  traffic  to  be  de- 
rived from  the  adoption  and  operation  of 
electrically  propelled  trains. 

I  am  convinced  that  electricity  will  be  gen- 
erally used  on  our  main  railroad  terminals, 
and  ultimately  on  our  ma.in  through  lines 
for  passenger  and  freight  service,  but  it  will 
not  always  be  adopted  on  the  grounds  of 
economy  in  operation;  neither  will  it  come 
rapidly  or  through  the  voluntary  acts  of  the 
owners  of  steam  railroads,  except  in  special 
instances.  At  first  the  terminals  will  be 
equipped  for  special  reasons,  due  either  to 
the  voluntary  act  on  the  part  of  the  Terminal 
Companies  to  effect  economy  in  operation,  or 
to  public  pressure  brought  to  bear  upon  the 
owners  through  an  increased  demand  on  the 
part  of  the  public  for  better  service,  on  the 
grounds  that  the  use  of  the  steam  locomo- 
tive is  objectionable  in  great  cities.  Those 
roads  which  run  through  populous  countries 
will  either  build  new  roads,  or  acquire,  for 
their  own  protection,  those  electric  railroads 
already  built  and  operating  in  competition 
with  them,  and  utilize  them  as  feeders  to 
their  through  line  steam  trains.  Thus  the 
steam  railroad  companies  will  gradually  be- 
come interested  in  electric  railways  and 
eventually  become  practically  the  real 
owners  of  them.  With  these  roads  operat- 
ing as  feeders  to  the  main  line  system  and 
with  the  terminals  thus  equipped  and  the 
public  educated  to  the  advantages  of  riding 
in  electrically  equipped  cars,  the  next  step 
will  logically  be  the  electrical  equipment  of 
the  trunl<:  lines  between  the  cities  already 
having  electrical  terminals.  Thus  some  fav- 
orably located  trunk  line  having  a  sufficient 
density  of  population  will  feel  warranted  in 
equipping  electrically,  and  when  this  is  once 
done  the  other  roads  running  between  the 
same  competing  points  must  follow,  sooner 
or  later,  in  order  to  hold  their  passenger 
traflic.  This  may  result  in  temporarily  rele- 
gating some  roads  to  freight  service,  so  long 
as  they  operate  exclusively  by  steam,  but 
with  the  increased  demand  on  the  part  of 
the  public  for  better  and  cleaner  service  will 
come  a  corresponding  increase  in  passenger 
revenue  to  the  roads  equipped  for  handling 
it  until  one  road  after  another  finds  it  ad- 
vantageous to  furnish  an  electric  passenger 
service. 

W^ith     the     terminals     and     main     linos 


equipped  electrically  and  the  desire  on  the 
part  of  the  public  for  more  prompt  and  ef- 
fective freight  service  resembling  that  which 
is  given  by  the  steam  roads  in  England  and 
on  the  Continent,  due  to  the  great  density  of 
population,  there  will  be  developed  a  high 
class  freight  service  conducted  in  light. 
swiftly  moving  electric  trains  wliich  can  be 
quickly  divided  and  distributed  over  the  sur- 
face tracks  of  the  smaller  cities,  or  through 
underground  systems  similar  to  that  which 
is  now  being  built  in  Chicago.  Such  a  sys- 
tem would  soon  prove  indispensable  to  the 
public  and  a  source  of  great  profit  to  the 
roads  as  it  is  now  getting  to  be  to  many 
suburban  railroads.  This  class  of  freight 
service  would  soon  prove  so  large  a  part  of 
the  freight  traffic  of  a  road  that  the  opera 
tion  of  the  through  freight  traffic  by  steam 
locomotives,  though  at  present  cheaper, 
would  in  time,  as  the  cost  of  coal  increases, 
grow  less  until  those  roads  operating  an  elec- 
tric passenger  service  would  ultimately  use 
electricity  exclusively. 

The  principal  problem  before  the  electric 
railway  engineer  to-day  is  how  to  make  the 
most  effective  use  of  high  pressure  transmis- 
sion, and  high  tension  working  conductors, 
and  maintain  safety  of  operation.  Experi- 
ments conducted  during  the  past  year  by  en- 
gineers in  this  country  and  abroad  have 
made  this  problem  simpler  than  it  seemed 
before  and  to-day  we  seem  reasonably  cer- 
tain of  the  solution.  Until  recently  the  cost 
of  electrically  equipping  a  trunk  line  with 
the  standard  direct  current  rotary  converter 
system,  has  been  such  as  to  practically  pro- 
hibit its  adoption,  but  recent  improvements 
in  the  single-phase  al'crnating  current  motor 
have  made  it  possible  to  eliminate  a  large 
part  of  the  investment  heretofore  necessary 
and  the  prospects  for  the  application  of  elec- 
tricity of  long  distance  running  are  better  ♦ 
than  ever  before.  The  rotary  convertei'. 
which  was  the  means  of  reducing  the  cost 
of  long  distance  roads,  was  introduced-  in 
1898;  and  within  the  six  years  from  the  time 
of  its  adoption  through  the  development  of 
the  single  phase,  it  has  been  practically  ren- 
dered obsolete  for  heavy  railroad  work.  The 
dividing  lines  between  the  steam  locomotive 
and  the  electrically  propelled  train  have  thus 
moved  several  points  nearer  together,  due  to 
the  reduction  which  can  now  be  made  in  first 
cost  and  the  saving  in  operating  expenses. 

With  the  single  phase  motor  and  the  steam 
turbines  in  successful  operation  and  the 
transmission  problem  almost  solved,  and  with 
the  rapid  development  of  the  internal  combus- 
tion engines  now  taking  place,  we  are  war- 
ranted in  believing  that  we  can  so  combine 
them  into  a  system  which  will  ultimately 
supplant  the  steam  locomotive  in  trunk  line, 
passenger  and  freight  service.  The  steam 
locomotive  will  hold  its  own  in  this  country 
for  many  years  to  come,  but  I  expect  a  re- 
markable development  to  soon  begin  in  the 
electrical  equipment  of  favorably  located 
steam  roads. 


Tie  Plates.* 


A  tie  plate  is  a  rolled  steel  plate,  having 
thin  flanges  or  claws  on  the  under  side,  which, 
when  embedded  in  a  tie  under  the  rail  seat, 
has  sufficient  adhesion  to  cause  it  to  act  with, 
and  become  practically  an  integral  part  of, 
the  tie.  It  is  used  for  the  purpose  of  pre-" 
venting  the  destruction  of  the  tie  by  rail 
abrasion,  and  thereby  prolongs  the  natural 
life  of  the  wood  used.  While  this  is  the 
prime   requirement   of  tie   plates,   they  per- 


•IJeport  of  a  couimiltpp.  consistinff  of  C.  K.  .Tones. 
C.  B.  &  Q.  :  .7.  A.  Keiwiu.  M..  K.  &  T.  ;  and  C.  V. 
Rluo.  .M.  &  O..  '.iresentoil  to  ilu"  Uoadmasters'  and 
Maintenance-of-Wav  A^sncintiim.  St.  Louis.  Sept. 
13.   IWi. 


4i6 


THE     RAILROAD     GAZETTE. 


Vol.  XXXVII.,  No.  li 


form  many  other  functions  as  a  result  of 
that  just  named. 

There  are  three  distinct  classes  or  kinds 
of  tie  plates — non-adhesive,  longitudinal 
flange  and  cross-grain  claw.  Non-adhesive 
plates  do  not  come  within  the  definition  of 
tie  plates,  for  the  reason  that  they  have  no 
adhesive  qualities,  and  therefore  cannot  per- 
form the  first  requirement  essential  to  a  tie 
plate;  which  is,  to  become  a  part  of,  and 
act  with,  the  tie  under  passing  loads.  They 
are  flat-bottom  plates  and  depend  on  the 
track  spike  for  holding  them  in  position 
under  the  rails.  As  spikes  automatically  ac- 
commodate themselves  to  the  vertical  wave 
movement  of  the  rail,  there  is  necessarily  a 
space  between  the  base  of  the  rail  and  the  sur- 
face of  the  tie  in  amount  depending  on  the 
condition  of  the  track,  weight  of  rail  and  roll- 
ing loads;  hence,  a  plate  placed  between  these 
separately  moving  bodies,  without  inherent 
adhesive  qualities,  must  be  and  remain  loose 
from  the  time  it  is  first  applied.  The  abra- 
sive movement  with  such  a  plate  still  takes 
place  between  the  bottom  of  the  plate  and  the 
surface  of  the  tie,  much  the  same  as  before 
the  insertion  of  the  plate.  This  was  the  earli- 
est type  of  tie  plate  used,  and  those  who  re- 
member their  use  will  recall  the  black  eye 
they  gave  to  further  experimenting  with  tie 
plates,  by  reason  of  their  general  ineffective- 
ness in  meeting  the  requirements  of  a  tie 
protecting  plate. 

Longitudinal  flange  plates  v^ere  the  first 
form  of  tie  plate  to  give  ,the  necessary  ad- 
hesion to  the  tie.  There  are  now  many  plates 
on  the  market  of  this  design,  varying  in 
detail  only.  These  plates  are  rolled  with 
deep,  thin  flanges  .  '  ine  under  side,  running 
in  the  direction  oi       ,    )late,  and  when  em- 


this  is  the  only  form  of  plate  that  can  be 
embedded  with  any  degree  of  satisfaction. 
Its  embedment  is  accomplished  by  either 
driving  it  home,  striking  the  plate  over  the 
claws  with  a  hammer,  or  allowing  the  traffic 
to  do  the  work. 

The  safety  to  traffic  from  the  use  of  tie 
plates  is  well  known.  Track  equipped  with 
the  proper  plates  carefully  applied,  is  always 
safe  and  spreading  track  can  be  made  a  thing 
of  the  past.  It  is  hard  to  estimate  the  saving 
in  cost  effected  by  the  use  of  tie  plates,  but 
It  is  large.  The  life  of  ties  is  extended  sev- 
eral years  because  they  are  no  longer  spike 
killed.  Adzing  ties  to  roll  the  rails  back  into 
normal  position  is  no  longer  necessary.  Mov- 
ing the  section  gang  from  one  curve  to  an- 
other, spiking  in  places  that  seem  to  be  more 
inclined  to  spread  than  to  remain  in  proper 
position  takes  the  time  of  the  trackmen,  and 
their  time  means  money.  Just  how  much 
this  would  amount  to  in  dollars  and  cents 
over  an  entire  railroad  system  would  be 
hard  to  determine.  However,  we  know  that 
since  such  curves  have  been  equipped  with 
tie  plates  there  Is  no  longer  such  waste  of 
labor,  and  consequently  more  time  is  now 
available  for  legitimate  track  work,  which 
is  showing  from  year  to  year  in  the  vastly 
improved  condition  of  our  railroads. 


Improvements   orf   the    Philadelphia,    Bait! 
more   &    Washington. 


The  extensive  track  elevation  work  and 
improvements  which  the  Pennsylvania  has 
been  carrying  out  on  its  Washington-New 
York  line  has  been  described  from  time  to 
time  in  the  Railroad  Gazette  within  the  last 


were  diverted  on  to  the  construction  track, 
the  other  retaining  wall  built  and  the  fill 
completed.  Two  overhead  and  27  under- 
pass road  crossings  have  been  put  in,  and 
14  crossings  formerly  at  grade  have  been 
abandoned.  The  bridges  over  streets  are 
all  plate  girder  structures  with  solid  floors. 
There  has  been  but  one  change  of  aline- 
ment  on  this  section  of  the  work,  at  a  point 
near  Eddystone,  where  a  1  deg.  30  min. 
curve  has  been  changed  to  a  50  min.  curve. 
About  four  miles  50uth  of  Chester  a  de- 
tour has  been  built  which  is  about  1%  miles 
long  and  which  reduces  a  3  deg.  6%  min. 
curve  to  one  of  1  deg.  At  Bellevue,  Del.,  eight 
miles  south  of  Chester,  the  north  and  south- 
bound freight  tracks  are  carried  under  the 
northbound  passenger  track  with  a  "jump- 
over,"  shown  in  plan  in  the  accom- 
panying drawings,  and  run  to  the  east 
of  the  passenger  tracks  into  the  Shellpot 
yard.  The  grades  of  all  four  tracks  have 
been  adjusted  at  this  point  for  about  6,300 
ft.  At  the  north  end,  the  southbound  pas- 
senger track  begins  to  rise  on  a  .25  per  cent, 
grade,  increasing  to  a  .4  per  cent,  grade 
until  it  reaches  a  maximum  elevation  of 
23  ft.,  or  about  10  ft.  above  the  old  grade 
at  that  point.  The  station  at  Bellevue  is 
located  on  the  summit  of  the  southbound 
track,  which  begins  to  fall  on  a  .6  per 
cent,  grade  until  it  again  reaches  the  old 
sub-grade  about  1,300  ft.  further  south.  The 
northbound  passenger  track  starts  from  the 
present  grade  at  the  south  end  and  rises 
with  a  .6  per  cent,  grade  until  it  reaches 
an  elevation  of  37  ft.,  or  23  ft.  above  the 
level  of  the  freight  tracks  which  pass  under- 
neath. Prom  there  on  it  falls  on  a  1.3 
per  cent,  grade  to  the  old  level  at  the  north 


Plan  of  Jump-Over  near  Bellevue,  Del.,   Philadelphia,   Baltimore  &    Washington   Railroad. 


bedded  in  the  tie,  unite  so  firmly  that  they 
become  a  part  of  it,  and  prevent  the  tie 
abrasion  already  explained.  All  movement 
takes  place  between  the  rail  and  plate,  metal 
against  metal,  instead  as  formerly,  with 
metal  against  wood  fiber.  This  form  of  plate 
is  used  extensively  in  the  western  and  south- 
ern States,  where  soft  wood  ties  are  in  gen- 
eral use.  The  first  plates  used  were  much 
too  thin  and  too  narrow.  The  size  of  a  tie 
plate  should  be  determined  by  the  density  of 
the  wood  on  which  the  tie  plate  is  to  be 
used,  and  the  weight  of  rolling  stock.  The  size 
of  plate  depends  entirely  upon  the  compres- 
sibility of  the  fiber — the  softer  the  wood  the 
greater  area  the  plate  should  have.  The 
plate  should  be  thick  enough  to  resist  buck- 
ling during  the  life  of  the  tie  at  least. 

The  claw  tie  plate  has  a  shoulder  on  its 
upper  surface  to  abut  against  the  outer  base 
of  the  rail,  and  has  four  1-in.  claws  on  the 
under  side,  whith  are  finished  with  a  spike 
point,  giving  sharp  cutting  edges.  These 
claws  enter  the  tie  with  a  clean  cut  across 
the  grain,  and  give  not  only  great  adhesion 
to  the  tie,  but  offer  effective  resistance  to  rail 
spreading.  These  plates  are  used  on  tangents 
and  curves,  but  more  particularly  on  curves. 
On  curves  they  have  replaced  the  old,  and  at 
one  time  much  used,  rail  brace.  Curves 
of  maximum  degree  of  curvature,  and  having 
the  heaviest  conditions  of  traflBc.  when 
equipped  with  claw  plates,  are  held  positively 
to  page,  and  the  rails  are  maintained  in  a 
tri)i  and  natural  position.    In  hard  wood  ties 


three  or  four  years  as  sections  of  the  work 
have  been  completed.  The  work  between 
Philadelphia  and  New  York,  which  includes 
track  elevation  in  Newark,  Elizabeth,  New 
Brunswick  and  Trenton,  a  new  stone  arch 
bridge  across  the  Delaware  at  Trenton  and 
the  entire  rearrangement  of  the  passenger 
terminal  facilities  in  Philadelphia,  has  now 
been  completed,  but  south  of  Philadelphia 
on  the  line  of  the  Philadelphia,  Baltimore 
&  Washington,  the  work  is  still  in  progress. 
It  includes  track  elevation  through  Chester, 
Pa.,  and  Wilmington,  Del.;  the  enlargement 
of  the  Shellpot  yard  at  Wilmington  and  a 
new  steel  truss  bridge  across  the  Susque- 
hanna river  at  Havre  de  Grace,  Md.,  to 
replace   the  present  antiquated   structure. 

The  track  elevation  through  Chester  be- 
gins at  Crow  creek,  about  two  miles  north 
of  the  station,  and  continues  through  Ches- 
ter, Lamokin,  Thurlow  and  Trainer,  a  dis- 
tance of  about  4.6  miles.  At  Lamokin  the 
grade  drops  down  for  about  1,000  ft.  to  form 
a  connection  with  the  Central  Division, 
which  has  not  been  elevated.  The  four 
tracks  are  carried  on  a  solid  fill  held  by 
broken  rock  range  masonry  retaining  walls. 
The  construction  work  has  been  carried  on 
in  the  same  way  as  the  work  in  Newark, 
which  was  described  in  the  Railroad 
Gazette,  May  6.  The  wall  on  one  side  was 
built  and  a  construction  track  carried  on  a 
trestle  the  height  of  the  retaining  was  built. 
From  this  track  the  fill  was  dumped  off  to 
one  side  and  when  this  was  completed  trains 


end.  To  make  room  for  the  fill  the  north- 
bound passenger  track  is  swung  out  to  the 
east  about  110  ft.  away  from  the  south- 
bound track.  The  bridge  over  the  freight 
tracks  is  200  ft.  long  and  is  supported  at 
each  end  on  masonry  abutments  with  long 
wing  walls  running  back  parallel  to  the 
freight  tracks.  The  center  line  of  the 
freight  tracks  is  about  80  ft.  to  the  east  of 
the  northbohnd  passenger  track  after  pass- 
ing under  the  "jump-over,"  and  at  a  point 
about  opposite  the  Bellevue  station  they 
swing  in  again  and  run  alongside  of  the 
passenger  tracks,  which  also  converge  until 
the  Shellpot  yard  is  reached  two  miles 
below. 

The  track  elevation  through  Wilmington 
starts  at  mile  post  25,  east  of  the  city,  and 
continues  through  to  the  junction  of  the 
Delaware  division,  about  3'/i  miles  in  all. 
For  a  part  of  the  distance  near  the  present 
passenger  station  the  new  line  is  deflected 
about  75  ft.  north  of  the  old  right-of-way. 
This  necessitates  the  abandonment  of  the 
old  station  and  in  its  place  a  new  and  mod- 
ern station  and  division  office  building  will 
be  erected.  This  work  is  similar  in  char- 
acter to  that  being  done  at  Chester  and 
other  points  along  the  line,  and  includes 
underpasses  at  25  streets.  Two  former 
grade  crossings  have  been  closed  and  va- 
cated by  the  city.  The  Shellpot  yard,  which 
is  just  east  of  Wilmington,  is  a  large  old- 
fashioned  yard  operated  entirely  by  switch 
engines   and   poling   cars.      It   has   recently 
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beeu    enlarged    and    changes    made    in    the  truck,  so  as  to  give  great  flexibility  to  the 

track   arrangement  to    enable   it   to   handle  engine. 

to    better    advantage    the    large    volume    of        A  few  Vauclain  locomotives,  built  iu  Aiuer- 
freight  to  and  from  the  south.  ica,  are  in  use  on  the  State  Railroads   (also 
At  Havre   de   Grace   an    extended   change  non-compound  American  locomotives  on  these 
in    aliaement    will    be   made   in    connection  and  other  railroads) ;   and  old  engines  have 
with   the   new   bridge  which  is  to  be  built  been  converted  into  two-cylinder  compounds, 
across    the    Susquehanna,    and    two    sharp  especially   on   the   Midi   lines.     Steam   pres- 
curves   will   be   eliminated.     The   new   loca-  sures  of  from  14  to  16  kg.  per  sq.  cm.   (200 
■  tion  starts  at  mile  post  57   in  the  town  of  to  230  lbs.   per  sq.  in.)   are  resorted  to,  the 
Principio,  and  follows  the  old  line  over  the  use  of  very  high  pressures  being  requisite, 
river   into   Havre   de  Grace,   but  about    150  when  it  is  necessary  to  combine  power  and 
I                         ft.  north,  joining  the  old  line  at  mile  post  lightness,  as  in  locomotive  engines. 
i^                       63.     The   maximum   curve  in   the   new   line        The  majority  of  the  compound  engines  be- 
t                         is   45   min.,   whereas   in  the   old   line  there  long  to  two  classes,  which   may  be  consid- 
^— y                are  two  1  deg.  curves  and  one  of  2  deg.  5  ered  as  standards  in  France:     The  express 
™i°-  locomotive,  with  four  large  coupled  wheels. 
The  old   bridge   which   is  to   be   removed  of  2  m.   (6  ft.  6%  in.)   diameter  or  a  little 
consists   of   12    through    truss   single    track  more,  and  the  six-coupled   locomotive,  with 
spans    with    an    average    length    of    260    ft.,  diameters  of  from  1.600  m.  to  1.750  m.  (5  ft. 
and  one  deck  swing  span  181  ft.  long,  about  2'V,„  in.  to  5  ft.  SYg  in.),  both  being  fitted 
in    the    middle    of    the    bridge.      The    new  with  a  bogie  in  front.    The  six-coupled  loco- 
bridge,  which  is  150  ft.  upstream,  will  have  motives  are  equally  fit  for  goods  and  for  ordi- 
16  spans  of  deck  trusses,   wide  enough   for  nary  passenger  trains.     A  tendency  must  be 
double  track,  and  one  through  truss,  swing  noticed  to  increase  the  diameter  of  the  six- 
>      span    over   the   channel.     The    seven    spans  coupled  wheels  of  these  engines  to  about  2 
•^      to  the  west  of  the  swing  span  are  each  200  m.  (6  ft.  G%  in.),  for  enabling  them  to  work 
"i      ft.  long,  and  the  eight  spans  to  the  east  of  express    trains.      On    the    other    hand,     the 
fli      the   draw   will    each   be   260    ft.    long,    with  "Atlantic"  type  is  resorted  to  for  increasing 
-     one  short  inshore  spin  200  ft.  long  on  the  the  ,power  of  express  locomotives,  the  boiler. 
0-      east    bank.      Steel    viaduct   approaches    will  an-',  particularly  the  fire-box,  being  enlarged, 
^r     lead  on  to  the  bridge  from  the  embankment        The  new  "Atlantic"   (Nos.  3.001-3,008),  re- 
5      at  both  ends.     The  elevation  of  the  top  of  cently    built    for    the    Paris-Orleans    by    the 
^      rail  above  mean  high  water  isA^^.t  ft.  on  SocigtS  Alsacienne  de  Constructions  Mecan- 
o      the  new  bridge  and  31  ft.  on  ttie'^^    '  bridge,  iques,  is  of  special  interest  as  being  the  most 
-*        u      '^^^^  difference   in   level  is   to   pe-    lit   rais-  powerful   express   locomotive   yet   made   for 
^      ing  the  tracks  through  Havre  de  Grace  on  the  French  lines.    The  principal  dimensions 
- .   a!    -o      an  ordinary  sloped  bank.    Four  grade  cross-  are   given    iu   Table   No.    1.     The    adhesive 
l.f    u      ings  will  be  carried  under  the  tracks.     At  weight  is  36  t*  (18  t  per  axle),  and  it  is  ex- 
I  i     >      Perryville,  on  the  east  bank  of  the  Susque-  pected    that    this   weight   will    be    increased 

4  ^    X      hanna,  a  change  will   be  made  in  the  con-  to  40  t.     Such  a  change  is  easy  iu   locomo- 
j   jj    *.      nection  with  the  Columbia  &  Port  Deposit  tives  of  this  type. 

J  I  ™  on  account  of  the  change  of  grade  on  the  j,^^^^  ^,„  i.-princi,^ai  Uun.H.i,n,.  „/   ■  uiann,- 

^  ^  «  new  main  line.     Contracts  for  the  grading  Locomotives  of  the  Paris-uriemis. 

]  I  .-5  of  the   new   line  have  not  yet  been   let  as  '^°,'XWl  diameter  1.513  m.  (4  ft.  11%  m.) 

.^  .5  ^  this  work  can  be  done  any  time  before  the  Height,  axis  above  raii.2.700  m.  (sit.  i()'i„in.  1 

i   o  completion  of  the  bridge,  which  will  take  at        Woiklng  pressure  IG  ivg.  pei-sq.  cm.   il'l'8ii>. 

;    0)  5  ,        r  pel'  sq.  in.) 

. ;  ^  «  least  a  year.  Tubes : 

>.  2          All  Of  the  improvements  south  of  Phila-        Length  bet.  plates 4.400  m.  (14  ft.  .v  ,„  in.  1 

i?  _  ,   ,    ,  .       ,             .                      .J         i          J         J.-U  External  diampter   .  .  .  .  70  mm.  rj%  in.) 

^  delphia    have    been    carried    out    under    the  no.  (ribbed  tubes*    ...  .'.m 

ra  direction  of  Mr.  W.  H.  Brown,  Chief  Engl-     Grate  area     3.1  sq.  m.  ^■^3%  sq.  ft.) 

-t                                 J,   ^,       T->             1         .       1.         1,  Heating  surface •_*3fl.4  sq.  m.  (2,.577  sq.  ft.  i 

"l  5  neer  of  the  Pennsylvania,  to  whom  we  are  Cylinders :                                    h        ^  ,         h 

1  O  indebted  for  the  drawings  and  information.        H.  p.  diameter  3(i0  mm.  (i4Vie  in.) 

-!  ^  Stroke     (i40  mm.  (25%  in.)    " 

5  o                                                                                                           Cylinders: 
-i  ^  —       —  L.   p.   diameter    GOO  mm.  (23%  iu.) 

i  o  Stroke     Ii40  mm.  (2."i  V,  in.) 

;  —  ,  ..  .    ._.,.,.         „    ,,•  _.      ,    i        Driving  vpheels,  diameter. .  2.040  m.  6  f t.  8Vi«  In. > 

■j;  Locomotives    and    Other    Rolling    Stock."       Weight:  •"• « »^i..  o /win./ 

"^  >                                                Total,   working  order.  .72,900  kg.  (71. T5  tons  i . 

S  Locomotives  "^^^  following  figures,  extracted  from  the 

!  ^  '  dynamometer  car  records  and  indicator  cards 

t  c  The  interest  of  French  locomotive  practice  taken    during   numerous   runs    of   these    en- 

:  ™  is  centered  in  the  development  of  the  four-  gines  with  heavy  express  trains,  give  a  fair 

!§  ro  cylinder  compound,   which   has  permitted  a  idea  of  their  power: 

T  a.  marked  increase  in  the  weight  and  speed  of  A    length    of   13    km.    (eight   miles)    was 

!  the  trains.    In  the  majority  of  these  engines,  traversed  in  419  seconds,  being  at  a  rate  of 

*  the  high-pressure  cylinders  drive  one  axle,  112  km.  an  hour  (70  miles).  The  cut-off  was 
■  and  the  low-pressure  cylinders  another  axle,  at  53  and   65  per  cent,  respectively,  in  the 

^  but  coupling  rods  have  been  preserved   be-  high  and  low-pressure  cylinders.     The  mean 

'V  tween  these  axles.     The  only  exception  is  a  drawbar  pull,  behind  the  tender,  was  2,350 

;  unique   locomotive    (No.   701)    built  in  1885  kg.  (5,180  lbs.),  from  which  results  an  aver- 

*  for  the  Chemin  de  Fer  du  Nord,  in  which  the  age  effective  horse-power  of  972t;  the  mean 
:  two  axles  were  not  connected.  This  plan  indicated  horse-power  was  1,830.  The  maxi- 
^  has  not  been  continued.  The  use  of  coupling  mum  indicated  horse-power  recorded  on  these 
?  rods   began  in  1887  on  the  Paris,  Lyons  &  engines  was  1,900. 

i  Mediterranean  locomotives.    Since  1890  large  On  the  Nord.  "Atlantic"  locomotives,  wiUi 

f  numbers  of  such  engines  have  been  built  or  somewhat    smaller    dimensions,    maintain   a 

I  ordered  by  French  railroad  companies,  and  very  fine  express  service.     Average  speeds. 

Z  their  aggregate  number  will  soon  exceed  two  from  end  to  end,  of  90  to  100  km.  an  hour 

f  thousand.  (56  to  62  miles),  are  obtained  with  trains 

i  Mallet,  four-cylinder  engines  are  used  on  weighing   (exclusive  of  locomotive  and  ten- 

"  meter-gage   lines.     These  are   supported   on  der)    250    to   300   tons.     The  profile   of   the 

two  separate  groups  of  coupled  axles:     One  lines  is  generally  easy,  with  somewhat  pro- 
group,  driven  by  the  high-pressure  cylinders,  longed  inclines  of  5  mm.  per  m.  (1  in  200), 
is  connected  to  the  locomotive  frame  in  the  ^-rhhr^b^viatloTrris~i;7e?lor  ^STTreD.-l. 
ordinary  way;  the  other  group,  driven  by  the  ■tonne."  ^ 
low-pressure    cylinders,    forms    a    movab:e  „  i^X'^M^^'ibr^^i^Jt^'^mZ'i^ig^u  ^v^^^ 

It   might  be  advisable  to  express  powers  always  in 

♦.'bstiact    nt    a   ]»\\n-v   by    Kdouard    Sauvage,   pre  kilowatts,  to  do  awav  with  tlils  cause  of  errors"      In 

senled    to   llir    IntcrnMlioiiii I    Ki^giiieiring   ronsresr*.  Ilie    present    liislanies.    the    figures    would    be    71.". 

Si.    l.oiiis.    (iriolur.    IIMM.  1..347  and  1.400  kw 
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and,  in  a  few  places,  of  8  mm.  per  m.  dm 
125).  Some  of  these  trains  run  in  connec- 
tion with  boats  from  England,  and,  in  many 
instances  of  bad  weather,  time  lost  by  the 
boat  has  been  made  up  by  the  train,  al- 
though the  schedule  is  calculated  with  a 
pretty  fair  speed. 

For  instance,  the  run  from  Calais  to  Paris 
(297.2  km.  =  184.6  miles)  has  been  made 
in  3  hr.  H  min.  against  a  booked  time  of  .3 
lir.  30  min.;  and,  with  a  very  light  train, 
only  3  hr.  3  min.  have  been  consumed  from 
Paris  to  Calais.  The  run  from  Paris  to  St. 
Quentin  (153.1  km.  =  95.2  miles)  has  been 
made  in  1  hr.  37  min.  with  a  train  weighing 
365  t  (359.2  English  tons),  and  in  1  hr.  34 
min.  with  a  300-/   (295.2-ton)   train. 

The  six-coupled  compound  of  the  Eastern 
may  be  mentioned  as  a  typical  express  loco- 
motive of  this  class.  After  comparative  trials 
with  "Atlantic"  locomotives,  these  six-coupled 
engines  have  been  selected  as  more  suitable 
to  the  requirements  of  the  lines  of  this  sys 
tem.  The  grate  area  is  2.857  ra."  (30%  sg. 
ft.),  the  heating  surface.  223.94  m.'  (2, 4107, a 
sq.  ft.);  the  diameters  of  the  cylinders  are 
350  and  560  mm.  (13%  and  22  in.),  with  660 
mm.  (26  in.)  stroke:  the  diameter  of  the 
driving  wheels  is  2,090  m.  (C  ft.  lOVm  in.). 
The  engine,  in  working  order,  weighs  71.8  t 
(70.66  tons),  of  which  51  t  (50.19  tons)  is 
adhesive  weight. 

Although  in  many  cases  the  six-coupled 
four-cylinder  compounds  have  replaced  with 
advantage  the  old  eight-coupled  locomotives, 
which  were  largely  used  in  France,  the  Paris, 
Lyons  &  Mediterranean  system  has  a  large 
number  of  such  engines  with  four  cylinders, 
and  a  new  type  of  eight-coupled  four-cylinder 
compound  has  been  built  by  the  Southern 
and  by  the  Eastern. 

In  this  last  engine  a  pony  truck  is  used 
in  front  of  the  cylinders.  The  four  cylin- 
der.5  are  placed  on  a  line  under  the  smoke- 
box.  The  high-pressure  cylinders  are  insiae, 
and  drive  the  second  coupled  axle.  The  low- 
pressure  cylinders  are  connected  with  the 
third  axle.  It  is  advisable,  as  far  as  possible, 
to  put  the  low-pressure  cylinders  inside, 
under  the  smoke-box:  but  in  this  case  their 
diameter  was  too  large,  and  they  could  not 
be  placed  between  the  frames. 

The  consolidation  locomotives  haul  train.*; 
of  SOO  to  900  /  (•exclusive  of  engine  and  ten- 
der) on  Jines  with  inclines  of  1  cm.  per  m.; 
the  same  trains  being  taken  by  six-coupled 
engines  on  easy  profiles.  In  the  present  state 
of  things,  the  pull  of  these  engines  nearly 
comps  up  to  what  the  car  couplings  can  stand 
witli  safety,  and  could  not  be  exceeded  on 
that  account. 

Powerful  lank-engines  have  been  put  in 
service  recently,  or  are  in  course  of  con- 
struction, for  working  suburban  trains,  and 
even  for  gpneral  service,  a  rapid  accelera- 
tion being  of  great  importance  in  the  first 
case.  These  tank-engines  have  six  coupled 
wheels  with  a  pony  truck,  and,  in  some  in- 
stances, a  bogie  at  both  ends,  or  eight 
coupled  wheels  with  one  bogie  in  front;  this 
la.st  type  is  intended  mainly  for  goods  traf- 
fic The  fonr-rylinder  i  ompound  system  is 
also  used  for  these  engines. 

The  advantages  of  the  four-cylinder  com- 
pound system,  as  resulting  from  a  prolonged 
practice  in  France,  may  be  summed  up  as 
follows;:  Economy  of  coal  resulting  from 
the  compound  system  in  itself,  or  increase 
of  power  with  the  same  consumption  of  coal; 
good  utilization  of  steam  at  very  high  pres- 
sure, with  the  simple  or  piston  valve  and 
the  old  gears;  good  balancf;  of  pistons  ard 
other  p;f!fes  with  reciprocating;  motion,  coun- 
terweights applied  only  for  revolving  parts, 
thus  doinjr  away  with  vertical  variations  if 
pressure  and  pounding  action  on  rails;  amplf 
■"^aring  Eiirfacef)  for  all  part?  of  mechanism, 

ing  to  the  use  of  four  cylinders  with  four 


separate  gears  and  suppression  of  all  undue 
strains. 

It  must  be  added  that  these  compounds 
possess  great  elasticity  in  working,  and  are 
as  well  fitted  for  moderate  as  tor  high  speeds, 
for  light  or  for  lieavy  trains.  They  remain 
economical  within  a  wide  range  of  power. 
In  the  Paris-Orleans  experiments,  an  average 
steam  consumption  of  10.5  kg.  (23  lbs.)  per 
horse-power  in  an  hour  (the  power  being 
calculated  from  the  action  exerted  by  the 
driving  wheels  on  the  rail,  to  compare  pre- 
cisely with  what  is  called  the  effective  power 
of  a  stationary  engine)  has  been  measured 
with  trains  of  heavy  and  also  moderate 
weight. 

As  regards  details  of  construction,  the 
nearly  exclusive  use  of  Serve  or  ribbed  tubes 
in  all  new  constructions  is  well  worth  men 
tioning.  Experiments  have  proved  that  the 
efficiency  of  a  given  surface  of  Serve  tubes, 
taking  into  account  the  whole  metallic  area 
in  contact  with  hot  gases,  was  about  the 
same  as  with  the  same  surface  of  plain 
tubes;  and  in  practice,  these  tubes  have  been 
found  durable  and  free  from  leakage.  They 
must  be  kept  free  from  ashes  and  soot  by 
frequent  cleaning  with  a  steam  jet  and,  when 
necessary,  with  scrapers. 

For  valve  gears,  the  Walschaerts  system 
has  been  adopted  in  many  of  the  French  four- 
cylinder  compounds,  as  well  as  for  ordinary 
locomotives.  This  system  is  quite  conve- 
nient when  the  valve  is  placed  above  or 
under  the  cylinder.vand  there  is  a  distinct 
advantage  in  the  use  of  one  eccentric  in- 
stead of  two,  for  inside  as  well  as  for  out- 
side cylinders.  The  whole  mechanism  is 
simple,  and  easily  kept  in  order.  The  dis- 
tribution of  steam  effected  by  the  "Wal- 
schaerts system  is  particularly  good,  and 
quite  uniform  on  both  sides  of  the  piston  at 
different  points  of  cut-off. 

Piston  valves  are  used  in  some  of  the 
latest  designs.  After  the  experience  on  the 
Eastern,  they  are  preferable  to  flat  valves, 
chiefly  as  giving  larger  ports  and  so  reduc- 
ing wire-drawing  and  compression  of  steam. 
An  economy  of  coal,  as  high  as  10  per  cent., 
has  resulted  from  their  use  in  some  cases. 

From  prolonged  experience  and  from  the 
unanimity  of  opinion  of  all  having  experi- 
ence with  these  engines,  it  may  be  taken 
for  granted  that  the  four-cylinder  compound 
.system  possesses  marked  advantages,  at 
least  under  the  conditions  of  service  prevail- 
ing on  main  French  lines.  Thanks  to  their 
use,  French  railroads  have  been  enabled  to 
increase  largely  the  weight  and  the  speed  of 
their  trains,  for  goods  as  well  as  for  pas- 
senger service,  without  any  large  increase  of 
coal  consumption  per  kilometer  run.  In  fact, 
it  is  rather  underestimating  the  merits  of 
the  compounds  to  say  that  by  their  use  the 
weight  of  trains  is  increased  by  one-third 
with  the  same  cost  of  fuel  over  what  it  was 
with  the  best  simple  engines  used  before; 
or,  if  not  the  weight,  speed  is  increased,  and 
in  many  cases  both  weight  and  speed. 

In  other  words,  the  compounds  would  take 
a  trafl[ic  equal  to  four,  against  a  traffic  equal 
to  three,  the  number  of  engines  and  the  ex- 
penses for  fuel  and  wages  remaining  the 
same.  The  initial  cost  of  the  compounds  is 
higher,  the  expenses  for  repairs  may  be  some- 
what greater,  but  the  increase  of  traffic  is 
such  that  the  economy  is  obvious.  As  re- 
gards the  cost  of  repairs,  there  is  still  some 
doubt  as  to  their  exact  amount,  as  a  very 
large  proportion  of  the  compounds  have  been 
running  for  a  few  years  only,  but  it  must 
be  remarked  that  the  increase  of  expenses 
will  very  likely  be  due  to  the  boilers  work- 
ing at  a  high  pressure,  and  it  seems  that 
ihr  same  pressures  would  be  necessary  for 
simple  engines,  if  they  were  to  compete  with 
compounds. 

To  this  must  be  added,  especially  for  pas- 


senger service,  the  advantages  of  greater 
speed,  of  more  punctuality,  and  of  dispens- 
ing in  many  cases  with  pilot  engines  or 
with  supplementary  trains.  In  a  mere  prac- 
tical point  of  view,  the  French  administra- 
tions feel  satisfied  with  the  great  extension 
they  gave  to  the  four-cylinder  compound  sys- 
tem, from  which  resulted  economy  as  well 
as  a  large  improvement  in  their  services. 

A  complete  solution  of  the  problem  would 
require  a  proof  that  the  same  results  might 
not  be  obtained  in  some  other  way.  Avail- 
able data  are  not  sufficient  to  give  such  a 
proof  in  an  incontestable  manner;  still,  it 
seems  difficult  to  build  an  ordinary  locomo- 
tive quite  equal  in  every  respect  to  the  latest 
compounds. 

It  is  clear  that  simple  two-cylinder  en- 
gines might  be  made  with  the  same  large 
boiler,  and  work  with  the  same  high-pres- 
sure, but  It  is  nearly  as  clear  that,  with 
the  ordinary  valve  gear  of  the  locomotive, 
steam  at  such  a  high  pressure  cannot  be  util- 
ized as  well  as  by  compounding;  there  is  lit- 
tle doubt  that  the  simple  locomotive  would 
require  more  steam  for  the  same  work  or 
give  less  work  for  the  same  quantity  of 
steam;  In  addition,  there  is  a  real  difficulty 
in  making  all  the  parts  of  the  simple  en- 
gine strong  enough  to  stand  without  undue 
wear  the  great  stresses  resulting  from  the 
increased  pressure  on  large  pistons,  although 
this  difficulty  may  be  overcome. 

An  opinion,  which  seems  to  prevail,  is  that 
compound  locomotives  may  be  economical 
during  long  runs,  but  that  their  advantage 
is  lost  when  they  stop  and  start  frequently, 
owing  to  the  direct  admission  of  steam  to 
the  low-pressure  cylinders  at  starting.  This 
opinion  is  rather  too  dogmatic,  and  the  ques- 
tion requires  some  consideration.  In  many 
cases,  with  four-cylinder  compounds,  the 
tractive  power  necessary  for  starting  from 
rest  is  obtained  withouut  this  direct  admis- 
sion, or  steam  is  admitted  in  that  way  only 
for  the  very  first  revolution  of  wheels.  The 
engine  is  then  worked  compound,  but  in  full 
gear  for  all  cylinders.  Of  course,  steam  is 
not  so  well  utilized  as  with  a  proper  degree 
of  expansion  in  each  cylinder,  but,  even  in 
that  case,  the  compound  compares  favorably 
with  a  simple  locomotive  working  in  full 
gear. 

In  conclusion,  opinions  expressed  by  men 
placed  at  the  head  of  locomotive  depart- 
ments of  French  railroads  will  be  found  of 
interest.  Among  others,  M.  Baudry,  Loco- 
motive Superintendent  of  the  Paris,  Lyons 
&  Mediterranean,  ended  a  communication  to 
the  Societe  des  Ingenieurs  Civils  as  follows: 
"Some  people  may  be  of  opinion  that  the 
importance  'of  the  coal  saving  due  to  com- 
pound locomotives  is  small,  and  even  van- 
ishes when  the  prices  of  coal  are  very  low. 
That  is  a  mistake,  as  the  saving  of  coal 
means  really  an  increased  power  of  the  loco- 
motive. In  fact  there  is  no  saving  of  coal 
for  a  certain  work  performed,  but  there  is 
more  work  for  the  same  coal  consumption; 
thence  result  other  important  savings;  less 
locomotives,  less  drivers,  less  firemen,  less 
trains  are  necessary  for  a  given  traffic. 
These  aggregate  savings,  which  do  not  de- 
pend upon  the  price  of  coal,  greatly  exceed, 
in  the  majority  of  cases,  the  saving  of  coal 
proper.  If  the  weight  of  trains  is  not  in- 
creased, then  an  acceleration  in  speed  is 
possible,  and  in  that  way  the  construction 
of  more  economical  locomotives  has  resulted, 
during  the  last  few  years,  in  an  increase  of 
speed  on  all  French  lines." 

M.  Salomon,  Locomotive  Superintendent  of 
the  Eastern,  writes  that: 

"Compared  to  the  ordinary  locomotive,  the 
compound  locomotive  has  the  important  ad- 
vantage of  a  coal  economy,  which  varies 
with  the  nature  of  the  service,  but  which  is, 
on  an  average,  from  10  to  15  per  cent.    With 
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the  use  of  four  cylinders  the  symmetry  of 
the  engine  is  preserved,  inertia  forces  are 
in  better  equilibrium,  the  turning  force  it^ 
more  uniform,  the  total  work  is  divided  be- 
tween two  axles,  and  stresses  are  more  even- 
ly distributed  on  the  frame.  As  a  conse- 
■ciuence,  the  mileages  between  two  heavy  re- 
pairs iu  the  shops  has  been  increased  by  5(i 
per  cent. 

"In  my  opinion,  the  use  of  these  locomo- 
tives marks  an  important  improvement. 
"Which  has  not  been  accompanied  by  any 
trouble  in  service;  the  only  objections  which 
have  been  often  made  to  the  use  of  com- 
pound locomotives  are  want  of  elasticity  in 
their  power,  and  excessive  compression  of 
steam  at  high  speed.  As  regards  the  first 
•objection,  the  use  of  independent  gears  for 
the  high  and  for  the  low-pressure  cylinders 
.allows  a  satisfactory  distribution  of  steam 
under  very  different  rates  of  weight  and 
speed.  The  second  objection  vanishes  with 
large  clearances  and  sufficient  area  of  steam 
passages  on  the  low-pressure  cylinders.  In 
this  respect  piston  valves  will  be  quite  suit- 
able if  they  remain  sufficiently  tight." 
I  Passenger  Caniages. 

Normal  passenger  carriages  are  of  three 
•different  classes:  to  these  must  be  added 
sleeping  and  saloon  carriages. 

All  recent  constructions  ( for  main  line 
traffi<' )  are  of  the  lateral-corridor  type  with 
compaitments.  In  the  best  types  of  rolling 
stock,  vestibules  with  covered  gangway.^ 
from  carriage  to  carriage  are  used.  Such 
is  the  case  for  first  and  second  class  coaches 
Intended  for  through  trains,  and  these  arc 
frequently  carried  on  four-wheeled  bogles. 
In  some  other  cases,  especially  for  thir.l 
class,  the  corridor  extends  only  inside  on^' 
carriage,     without    communication    with    it.-; 


inghouse  brakes  land  in  some  instances 
other  compressed-air  brakes)  are  used  on 
the  whole  of  the  passenger  stock  and  on  cer- 
tain goods  wagons. 


New    Locomotives    and    Motor  Cars    for    the 
Paris-Orleans. 


It  will  be  remembered  that  the  Paris-Or- 
leans, the  first  French  steam  trunk  road  to 
.make  any  important  electric  transformation 
of  its  lines,  opened  in  May,  1900,  an  exten- 
sion of  its  existing  lines  in  Paris,  creating  a 
new  terminus  at  Quai  d'Orsay  and  operating 
the   whole   of   the     incoming    and    outgoins; 


( ided  upon  some  time  ago.  and  further  addi- 
tions have  been  made  both  to  generating  and 
substation  equipment,  but  principally  to  the 
rolling  .stock.  There  has  now  been  put  into 
service,  in  addition  to  the  original  eight  loco- 
motives, a  further  lot  of  three,  of  the  same 
powerful  build,  mounted  on  trucks  similar  to 
those  on  the  old  locomotives.  The  new  loco- 
motives are  the  baggage-car  type,  with  a 
( abin  at  each  end,  and  a  compartment  for 
baggage  in  the  middle.  The  end  cabin  con- 
tains an  L-7  controller  and  the  usual  circuit 
breaker  and  measuring  instruments.  The 
motor  leads  and  the  shoe-leads  pass  through 
brass  flexible  tubing,  and  connection  boxes 
are  provided  for  the  motor  leads.    The  motor 


The    Quai    d'Orsay   Station    of   the    Paris-Orleana. 


New   Motor  Car  of  the    Paris-Orleans. 


End    View — Parrs-Orleans    Car 


neighbor;  side  doors  are  preserved,  and  these 
carriages  are  usually  carried  on  two  or  three 
axles.     They  are  all   fitted   with   lavatories. 

Sleeping  cars  are  also  of  the  compartment 
system,  with  two  and  sometimes  four  berths 
in  a  compartment.  For  suburban  traffic,  the 
old  system  of  compartments  with  side  doors 
is  still  used;  sometimes  carriages  with  wide 
platforms  at  both  ends  are  preferred. 
Goods  Wagons. 

The  standard  wagons  have  two  axles.  The 
normal  carrying  capacity  of  10  tons  has  been 
extended  to  15  and  even '20  tons  in  recent 
constructions.  Steel  bogie  cars,  carrying 
from  40  to  50  tons  of  coal  or  dense  materials, 
such  as  stones  or  ores,  have  been  built  re- 
cently.   Their  use  is,  as  yet,  limited.    West- 


trains  electrically.  The  generating  station 
contains  two  1,000  kw.  groups,  two  500  kw. 
substations,  and  two  sets  of  storage  batteries. 
The  locomotives  used  were  similar  to  the 
Baltimore  &  Ohio  locomotives,  having  a  cen- 
tral cab  with  sloping  ends.  Each  locomotive 
has  four  GE-65  motors  (225  h.p.  each)  and  ^ 
mounted  on  heavy  trucks  built  by  the  Sche- 
nectady 'Works  of  the  American  T^ocomotive 
Company.  The  installation  was  made  by  the 
French  Thomson-Houston  Company,  and  the 
greater  part  of  the  machinery,  especially  the 
locomotives,  is  of  American  make,  mostly 
from  the  General  Electric  Company,  Sche- 
nectady. 

The   installation   has   given   such   satisfac- 
tion   that    an    important    extension    was    de- 


armature  coils  are  mica-insulated.  The  end 
labins  are  lined  with  an  Uralite  insulating 
sheeting  and  the  framework  of  the  locomo- 
tive is  firej)roofed  wood.  The  body  is  sheet 
steel.     The  gear  ratio  is  2.23  to  1. 

Five  motor  cars  all  equipped  with  the 
Sprague-General  Electric  type  M  control, 
with  type  C-22  controllers,  have  been  added 
to  the  present  equipment.  These  motor  cars 
have  a  cabin  at  each  end,  and  the  interme- 
diate space  is  taken  up  with  a  baggage  com- 
partment and  a  space  for  th'rrd  ( lass  passen- 
gers, for  which  ."4  seats  are  provided.  The 
whole  of  the  train  control  'apparatus  is 
mounted  in  these  cabins,  the  rheostat  equip- 
ment being  of  course  properly  insulated  from 
the  contractor  groups.     This  is  somewhat  a 
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departure  from  sianrianl  American  practice. 
Similarly  to  the  locomotives,  the  motor  leads 
aiid  the  shoe-leads  are  passed  through  flex- 
ible tubing,  and  motor-connection  boxes  are 
used.  GE-66  motors  with  one-turn  armatures 
are  used.  The  gear  ratio  is  3.0S  to  1.  The 
cabling  used  in  both  locomotives  and  motor- 
cars is  covered  with  asbestos  braid,  slate- 
colored.  Paint  is  used  on  the  asbestos  to 
avoid  abrasion  from  chafing,  etc. 

These  cars  are  mounted  on  bogie  trucks  of 
the  Baldwin  type.  The  wheel-base  is  6  ft. 
6  in.,  with  40  in.  wheels.  They  weigh  6,250 
lbs.,  and  are  calculated  to  carry  26,000  lbs., 
of  which  15,000  lbs.  is  the  weight  of  the 
empty  car-body. 

The  following  are  the  dimensions  of  the 
locomotives  and  motor  cars  just  put  into  ser- 
Tlce: 

Locomotive.  Motor-car. 

Length     10.2  meteis.  17.3  mpteis. 

Width     2.S4    ••  2.8      " 

Height 3.87    "a  3.8      '• 

Weight .5.1  tous.  •  30  tons. 

Distance    between    cen- 
ters of  trucks..    ...">. 03  meteis.  12.4  meters. 

Wheel-base     7  ft.  10  ins.  <>  ft.  6  ins. 

Wheel-diameter    49  ins.  40  ins. 

The  service  which  the  old  and  new  loco- 
motives and  motor-cars  will  have  to  perforin 
is  as  follows:  To  haul  from  Juvisy  (a 
suburb  of  Paris)  a  distance  of  15  miles  from 
Quai  d'Orsay  terminus,  to  Paris  and  vice 
versa,  a  total  of  over  200  trains  daily,  at 
speeds  varying  from  30  to  45  miles  per  hour. 
As  a   rule,  all   trains,  except   those   proceed- 


hours  and  50  nute.«,  which  it  is  claimed 
will  be  the  faste^rt  longdistance  train  in  the 
world. 

New    South    Wales    Government    Railroads. 


Tlie  annual  report  of  the  Railway  Commis- 
sioners of  New  South  Wales  for  the  year 
ending  June  30  last  shows  total  receipts  on 
the  railroads  of  the  Colo-y  of  $1"i||2,065  as 
compared  with  $16, 574, 4^  lo>-  the  Receding 
year.  Operating  expenses  this  year  were 
$11,294,700,  leaving  net  earnings  of  $5,088,- 
000.  The  length  ofi^ad  open  foi-  traffic  June 
SO  was  3,281  m.wKf  an  increase  of  142  miles 
over  the  preceaing  year.  The  average  num- 
ber of  miles  operated  during  the  year  was 
3,224.  The  amount  of  capital  invested  in 
the  railroads  is  reported  at  $211,442,585,  and, 
estimating  the  interest  on  this  at  $7,420,745 
(the  rate  being  3.565,  which  is  the  average 
rate  of  interest  paid  on  the  State  debt),  the 
net  earnings  fall  $1,533,380  short  of  the  sum 
required  to.  pay  interest.  The  smallness  of 
the  increase  in  receipts  is  explained  chiefly 
liy  ihe  great  falling  off  in  freight  traffic'  in 
consequence  of  the  severe  drought  which  has 
prevailed  for  two  years.  In  spite  of  the 
adverse  conditions,  the  percentage  of  work- 
ing expenses  to  revenue  has  been  reduced 
from  68.37  to  65.74. 

The  average  receipts  per  mile  of  road  were 
$."),395  this  year,  as  compared  with  $5,465  the 


this  at  the  rate  above  named,  3.565  per  cent. 
In  the  preceding  year  the  tramways  showed 
a  deficiency  of  nearly  $100,000.  The  Com- 
missioners are  opposed  to  the  extension  or 
tramways  except  where  favorable  financial 
results  are  fully  assured.  The  conversion 
of  steam  tramways  to  electric  appears  to  be 
still  unfinished,  47  steam  cars,  three  steam 
motors  and  one  cable  car  having  been  re- 
placed  by  electric  vehicles  during  the  year. 

The    Service    Power    Plant    at    the    World's 
Fair,    St.    Louis. 


The  main  service  power  plant  for  the 
Louisiana  Purchase  Exposition  is  a  complete 
central  station  supplying  electric  power  for 
general  use  throughout  the  grounds,  for  the 
night  illumination  of  the  buildings,  for 
pumping  the  water  for  lagoons  and  court 
Ijasins,  cascades  and  fountains,  and  for  oper- 
ating exhibits  and  concessions  in  various 
parts  of  the  grounds.  The  entire  steam  and 
electric  station  of  14,000  h.p.  capacity  was 
designed  and  installed  by  Westinghouse, 
Chureh,  Kerr  &  Company.  The  four  3,500 
h.p.  Westinghouse-Corliss,  vertical,  cross- 
eonipoand,  reciprocating  engines  in  the  West- 
inghouse  enclosui-e  at  the  west  of  Machinery 
Hall,  the  smaller  engines  driving  exciters  ia 
Machinery  Hall,  the  engines  driving  the 
pumps,  stokers  and  cooling  tower  fans  in  the- 
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ing  south  without  a  stop  at  the  terminus  of 
the  electric  line,  will  change  engines  at 
Juvisy  and  proceed  to  Paris  or  to  Juvisy 
from  Paris,  as  the  case  may  be,  in  charge  of 
electric  machines.  Times  for  express  trains 
will  be  about  25  minutes  or  less,  including 
one  or  two  stops.  The  all-station  or  local 
service  will  take  from  35  to  40  minutes,  kor 
this  service,  the  motor  cars  will  be  used  ex- 
clusively. There  are  two  trains,  comprising 
seven  or  eight  trailers,  fitted  for  use  with 
the  motor  cars,  one  of  which  will  be  at  each 
end  of  the  train.  A  half-hourly  service  to 
Juvisy  is  maintained,  together  with  supple- 
mentary trains  at  rush  hours. 

All  the  apparatus,  especially  the  rolling 
stock,  is  of  American  pattern.  The  motors 
and  train  control  apparatus  are  built  by  the 
General  Electric  Company.  In  connection 
with  this  plant,  it  Is  of  Interest  to  note  that 
the  Pennsylvania  is  using  t,he  Quai  d'Orsay 
terminus  as  a  model  for  th'iir  new  station 
in   N:t;w  York. 


i  ..e  ?Yench  winter  time-table  provides  for 
a  train  from  Paris  to  Nice,  675  miles,  In  13 


year  befoie;  receipts  per  train  mile  $1.64 
cents  in  irt04  and  $1.43  cents  in  1903.  The 
Commissioners  again  call  attention  to  the 
serious  burden  on  their  finances  of  the  un- 
profitable railroads  which  have  been  built 
in  the  past.  During  the  year  now  under 
review  the  loss  on  lines  of  this  character 
amounted  to  $2,203,485,  which  is  $333,265 
greater  than  the  loss  in  the  year  before.  The 
people  are  warned  that  if  the  railroad 
finances  are  to  be  put  ijito  satisfactory  posi- 
tion the  construction  of  unprofitable  lines 
must  be  suspended.  There  were  no  train  ac- 
cidents fatal  to  passengers  during  the  year. 
About  240  miles  of  track  was  relaid  with 
heavier  rails  and  400  miles  were  reballasted. 

Additions  to  equipment  included  24  freight 
locomotives,  one  passenger  locomotive  and 
35  suburban  tank  locomotives;  also  three 
sleeping  cars,  10  second  class  coaches,  66 
hopper  cars  and  six  box  cars. 

Tne  same  report  gives  the  statistics  of  the 
tramways  of  the  Colony,  the  mileage  of 
which  on  June  30  was  126.  The  net  receipts 
of  these  lines  amounted  to  $646,800,  which 
was  a  little  more  than  enough  to  pay  the 
Interest  on  the  capital  invested,  calculating 


service  plant  boiler  house,  just  west  of  Ma- 
chinery Hall,  and  the  Roney  mechanical 
stokers  in  the  latter  building  were  built  by 
the  Wes^inghouse  Machine  Company. 

The  central  power  station  at  the  Chicago 
fair  in  1893,  which  was  also  a  Westinghouse 
installation,  was  of  about  the  same  total  ca- 
pacity as  the  present  plant,  but  the  12  gen- 
erators, although  then  the  largest  polyphase 
alternating  current  machines  ever  built,  were 
each  of  only  750  k.w.,  or  1,000  h.p.,  capacity. 
The  four  3,500  h.p.  units  of  the  Louisiana 
Purchase  Exposition  service  plant,  although 
three  times  as  large  as  the  largest  at  Chi- 
cago, are  to-day  regarded  as  of  only  medium 
size.  The  floor  space^ occupied  by  the  West- 
inghouse-Corliss engines  and  their  direct  con- 
nected generators  Ts  15  ft.  x  35  ft.  each,  being, 
only  about  one-ninth  of  the  space  required 
at  Chicago  for  six  of  the  twelve  1,000  h.p. 
generating  units  which  were  belt  driven.  The 
plant  resembles  in  general  design  such  instal- 
lations as  the  40,000  h.p.  station  of  the  Metro- 
politan Street  Railway  Co.,  just  completed  at 
Kingsbridge,  New  York  City,  and  the  75,00* 
h.p.  station  of  the  New  York  Edison  Com- 
pany,  where  11  engines,  rated  at  6,500  h.p. 
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»each,  the  largest  engines  in  service,  frequent- 
ly carry  a  maximum  load  of  10,000  h.p.  for 
short  periods. 

Electric  current  from  the  service  plnnt  and 
from  exhibit  power  plants  in  Machinery  Hall 
is  transmitted  at  a  potential  of  6,600  volts, 
transformers  being  used  only  at  distributing 
points.  All  power  is  controlled  from  the 
switchboard  on  the  upper  gallery  over  the 
west  end  of  the  main  aisle,  which  has  29 
panels.  All  main  generator  and  feeder 
.switches  are  installed  in  independent  fire- 
proof vaults,  and  are  electrically  operated 
-from  the  main  panel,  indicators  showing 
"Whether  a  switch  is  open  or  closed. 

The  four  main  units  are  alike  in  capacity 
.and  general  design.  The  engines  are  of  the 
vertical,  "cross-compound"  type,  and  run  at 
a  speed  of  85  revolutions  a  minute.  The 
main  shaft  is  3  ft.  in  diameter  at  the  cen- 
ter and  is  forged  hollow  from  open  hearth 
steel,  fluid  compressed  to  insure  homogeneity. 
On  account  of  the  length  of  the  shaft  the 
bearings  are  made  self-alineing,  having 
spherical  instead  of  cylindrical  seats.  Both 
the  bearing  shells  and  the  cross-head  guides 
■are  arranged  for  water  cooling. 

The  valve  gear,  which  is  a  modified  Cor- 
liss type,  permits  a  maximum  cut-off  of  three- 
•quarter  stroke,  enabling  each  engine  to  sus- 
tain for  short  periods  a  load  of  5.000  h.p. 
The  speed  of  each  unit  is  controlled  by  an 
•enclosed  type  self-oiling  centrifugal  gover- 
nor, adjustable  while  running  for  spring  ten- 
sion and  sensitiveness.  In  order  to  operate 
the  generators  in  multiple,  a  small  motor  is 
provided  at  the  engine,  which  moves  an  ad- 
justable weight  on  the  governor  mechanism. 
This,  motor    is   controlled   from   the   switch- 
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3,500-H.    P.  Westinghouse   Units  in    IVlachinery   Hall. 


board,  so  that  the  engine  speed  may  be  ad- 
justed until  the  incoming  generator  has  been 
synchronized  and  connected  to  the  systenj. 
An  automatic  speed  limit  is  provided  on  the 
engines,  which  closes  the  throttle  should 
the  safe  speed  be  exceeded  because  of"  a 
failure  of  the  governor  mechanism.  This 
safety  device  may  also  be  operated  by  the 
engineer  from  the  main  floor  by  means  of 
an  electric  switch. 


Boiler    Battery    in    Boiler    House    Showing    Roney    Stokers. 


The  generators,  which  are  rated  at  2,000 
kilowatts  at  the  usual  temperature  rise,  are 
of  the  engine  type,  revolving  field  construc- 
tion, with  laminated  armatures  and  fields. 
The  armatures  are  strap  wound  in  partially 
closed  slots,  and  the  fields  are  wound  with 
copper  strap  on  edge.  In  order  to  obtain 
access  to  the  winding  the  entire  generator 
frame  may  be  moved  out  of  position  parallel 
to  the  shaft.  Three  80  k.w.,  125  volt,  West- 
inghouse engine  type  units  furnish  exciting 
current  for  the  generator  fields. 

All  main  and  exciter  engines,  as  well  as 
auxiliaries  in  Machinery  Hall,  operate  con- 
densing, two  complete  central  condensing 
equipments  being  installed,  each  of  7,000 
h.p.  capacity  and  serving  one-half  of  the 
plant.  They  are  of  the  Worthington  ele- 
vated jet  or  "barometric"  type,  provided  with 
entrainers  and  rotative  "dry  air"  pumps  for 
removing  air  from  the  condenser  cones. 
Both  horizontal  and  vertical  types  of  pumps 
are  in  operation,  one  of  the  three  being  held 
in  reserve.  In  case  of  loss  of  vacuum  an 
automatic  relief  valve  allows  the  exhaust 
steam  from  the  engine  to  escape  through 
the  roof.  A  motor-driven  valve  operated 
from  the  floor  below  by  a  switch,  controls 
the  steam  inlet  to  each  condenser.  Circulat- 
ing water  is  supplied  to  the  condensers  by 
a  centrifugal  pump  of  the  Worthington  tur- 
bkie  pattern,  direct  driven  -by  a  Westing- 
house  compound  engine.  The  hot  water  dis- 
charged into  the  condenser  hot  wells  is  not 
thrown  away,  but  is  cooled  for  further  use 
in  four  specially  designed  cooling  towers 
adjacent  to  the  boiler  room.  A  second  tur- 
bine circulating  pump  elevates  the  hot  water 
into  the  towers  and,  in  falling,  the  tempera- 
ture is  reduced  by  evaporation,  which  pro- 
cess is  further  aided  by  forced  draft  from 
the  fans  located  at  the  base  of  each  tower 
and  driven  from  the  boiler  room  by  a  West- 
inghouse compound  engine.  A  third  turbine 
pump  unit  is  held  in  reserve  and  may  be 
employed  on  either  condensers  or  cooling 
towers.  Motor  driven  valves  operated  by  a 
switch  from  the  floor  control  the  outlet  of 
each  pump. 

Two  complete  systems  of  steam  mains,  12 
in.  in  diameter,  convey  steam  to  the  main 
engines.  The  mains  are  carried  beneath  the 
floor  in  pipe  galleries,  anchored  firmly  to 
prevent  creeping,  and  supported  upon  rollers 
to  allow  for  expansion  and  contraction.  En- 
trained water  collecting  in  the  boiler  room 
piping  is  drained  out  and  automatically  re- 
turned to  the  boilers  by  a  steam  loop  and 
"Holly"   gravity   return.     A    similar   system 
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of  piping  for  the  boiler  room  and  pumping 
auxiliaries  is  connected  to  the  boilers  be- 
tween the  drums  and  main  valves,  so  that 
steam  is  always  available  at  the  boiler  house 
auxiliaries.  These  smaller  engines  operate 
non-condensing,  exhausting  into  two  Coch- 
rane open  feed-water  heaters  which  reclaim 
the  greater  part  of  the  heat  from  the  ex- 
haust. In  the  engine  room  all  auxiliaries 
operate  condensing  upon  the  main  conden- 
sing system. 

Steam  is  furnished  by  16  400  h.p.,  Bab- 
cock  &  Wilcox  water-tube  boilers  of  the 
forged  header  type,  two  boilers  being  set  in 
a  battery.  The  tubes  and  drums  are  carried 
by  steel  frames  independent  of  the  brick  set- 
ting. Two  10-in.  loop  steam  mains,  each  con- 
necting four  batteries  of  boilers,  deliver 
steam  to  the  two  12-in.  mains  which  carry 
the  steam  to  the  main  units  in  Machinery 
Hall.  Each  group  of  four  batteries  of  boilers 
is  served  by  an  independent  induced  mechan- 
ical draft  equipment  consisting  of  two  fans, 
each  capable  of  operating  the  boilers  at  their 
full  capacity.  A  damper,  by  means  of  which 
either  fan  may  be  cut  in  or  out  of  service. 
is  so  arranged  that,  if  desired,  both  fans  may 
be  run  simultaneously. 

The  firing  of  the  boiler  plant  is  done  by 
Roney  mechanical  stokers,  each  group  of  four 
stokers  in  line  being  driven  by  a  small 
Westinghouse  standard  engine,  through  suit 
able  gearing.  The  stoker  has  a  narrow  rock- 
ing grate,  stepped  at  the  proper  angle  to 
give  a  uniform  descent  of  fuel  from  the 
coking  arch  at  the  top  to  the  dumping  gate 
at  the  bottom.  Careful  observations  of  the 
smoke  from  the  stoker  chimneys  are  made 
at  intervals  during  the  day's  run,  for  pur- 
poses of  comparative  record. 

The  Niles  electric  traveling  crane  over  the 
main  engine  units  in  Machinery  Hall  is  of 
40-tons  carrying  capacity  and  has  a  span  of 
80  ft.  It  is  equipped  with  three  Westing- 
house  motors — one,  of  20  h.p.,  to  drive  the 
bridge,  being  located  at  about  the  center  of 
the  girder,  one  of  20  h.p.  for  hoisting,  and 
one  of  5  h.p.  for  moving  the  trolley,  being 
secured  to  the  trolley  itself.  The  motors  are 
controlled  from  the  crane  cab,  and  current 
at  110  volts  is  supplied  from  the  exciters  foi- 
the  main  engine  units. 
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KADIAL    DRILLS. 

The  principle  advantages  of  the  radial 
drilling  machine  are  the  ease  with  which 
the  tool  can  be  moved  to  the  various  parts  of 
the    work    to   be   drilled,   and   also   the   wide 


in  the  head  and  it  provides  for  eight  distinct 
rates  of  feed  ranging  from  .007  in.  to  .063  in, 
per  rev.  of  the  spindle,  any  of  which  may 
be  obtained  by  simply  turning  the  dial  shown 
on  the  feed  box  until  the  desired  feed,  in- 
dexed thereon,  comes  opposite  the  fixed 
pointer.  This  method  is  an  extremely  sim- 
ple one,  as  it  requires  no  reference  to  in- 
dex plates  and  subsequent  handling  of  levers.. 


Flg.  1 — The  Amer 

range  of  adjustment  of  the  drill.  This  latter 
feature  in  many  cases  enables  all  of  the 
holes  in  a  piece  of  work  to  be  drilled  willi 
but  one  setting  on  the  table  or  bedplate.  The 
accompanying  illustration.  Fig.  1,  shows  a 
new  5-ft.  arm  radial  drill  made  by  the  Amer- 
ican Tool  Works  Company,  Cincinnati,  Ohio. 
The   feeding  mechanism  of  this   machine   is 


Fig.  2 — The  Baush   Radial    Dril 


lean   Radial   Drill. 

The  feeds  operate  through  a  friction  which 
prevents  the  drill  being  crowded  to  such  an 
extent  that  it  might  strain  the  feed  mechan 
ism.  A  plate  attached  to  the  machine  gives 
a  table  indicating  the  proper  feeds  to  be 
used  with  twist  drills  of  all  sizes  from  Y2  in- 
to 3 'A  in.,  inclusive.  The  feeds  can  be  auto- 
matically tripped  at  any  position  of  the  spin- 
dle by  an  adjustable  trip  dog  and  pointer 
acting  on  the  worm  clutch.  Two  or  more 
dogs  can  be  supplied,  making  it  possible  to 
counterbore  any  number  of  holes  without 
resetting.  The  spindle  is  graduated  to  indi- 
cate the  depth,  giving  all  readings  from  zero. 
The  trip  acts  automatically  at  the  full  depth 
of  the  spindle,  thus  preventing  the  breaking 
of  the  feed  mechanism. 

The  speed  box  is  of  the  geared  friction 
'ype,  providing  four  changes  of  speed,  eacli 
being  available  by  use  of  the  two  levers 
shown.  The  frictions  are  of  the  patent 
double  band  form  and  consist  of  few  parts. 
When  desired  the  speed  box  can  be  replaced 
by  a  cone  by  disconnecting  at  the  coupling 
on  the  lower  driving  shaft  of  the  machine. 
The  spindle  has  16  changes  of  speed,  any 
one  of  which  may  be  thrown  in  without  stop- 
ping the  machine.  The  column  is  of  the 
double  tubular  type.  The  inner  column  ex- 
tends the  entire  height  of  the  outer  column 
and  provides  a  bearing  for  it  at  both  top 
and  bottom.  This  gives  the  equivalent  of  the 
double  column  and  affords  exceptional  rigid- 
ity. The  swinging  arm  is  of  parabolic  beam 
and  tube  section.  The  lower  side  is  parallel 
with  the  base,  and  the  guides  are  extended 
so  that  holes  can  be  drilled  close  up  to 
the  column.  The  arm  is  raised  and  lowered 
rapidly  by  a  double  thread,  coarse  pitch  screw 
mounted  on  ball  bearings  and  controlled 
by  a  convenient  lever.  Back  gears  are  lo- 
cated on  the  head,  thus  making  the  greatest 
speed  reduction  at  the  spindle.  They  may  be 
engaged  or  disengaged  without  shock  or  jar 
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"While  the  machine  is  runuing.  The  drill 
spindle  is  counterbalanced  and  has  a  fric- 
tional  quick  advance  and  return.  A  tapping- 
mechanism  is  carried  on  the  head  between 
the  back  gears  and  speed  box  where  its  fric- 
tions have  the  benefit  of  the  back  gear  re- 
duction, making  it  possible  to  perform  un- 
usually heavy  tapping  work.  It  also  permits 
the  taps  to  be  backed  at  an  accelerated  speed. 
A  lever  for  starting,  stopping  or  reversing 
the  spindle  is  controlled  at  the  head  from 
the  front  of  the  machine.  The  table  has  a 
top  surface  20  in.  x  20  in.,  and  also  side  sur- 
faces, which  serve  the  purpose  of  an  angle 
i)late. 

Pig.  2  shows  a  5-ft.  arm,  belt-driven  radial 
drill  made  by  the  Baush  Machine  Tool  Com- 
pany, Springfield,  Mass.  The  tool  will  drill 
to  the  center  of  146  in.  The  extreme  height 
of  the  machine  with  arm  and  spindle  up  is 
14  ft.  6  in.  The  bed  is  146  in.  long  by  48 
in.  wide,  and  is  10  in.  thi^k.  The  greatest 
distance  from  the  spindle  to  the  bed  is  90 
in.,  and  fi'om  the  spindle  to  the  floor  is  100 
in.  The  maximum  distance  from  the  center 
of  the  spindle  to  the  face  of  the  post  is  73 
in.,  and  the  minimum  distance  is  27%  in. 

The  arm  is  supported  on  roller  and  ball 
bearings,  tlius  making  it  easy  to  swing 
around.  It  is  provided  with  a  friction  binder 
for  clamping  it  in  any  position.  The  spindle 
is  made  of  tool  steel  and  its  largest  diam- 
eter is  2'\/,,.  in.  The  spindle  is  counterbal- 
anced and  has  a  quick  return  motion  and 
.an  adjustment  of  18  in.  The  machine  has 
six  changes  of  feed  which  can  be  used  with 
any  of  the  spindle  speeds  which  are  provided. 
The  countershaft  is  arranged  for  tapping, 
friction  pulleys  being  furnished.  This  drill 
is   made   both   in   the   belt  and   geared   type. 

A  third  machine,  Fig.  3,  is  a  4-ft.  radial 
drill  made  by  the  Mueller  Machine  Tool  Com- 
pany, Cincinnati,  Ohio.  The  column  of  this 
machine  is  9  in.  in  diameter  and  made  in 
one  piece,   being  bolted   to   the   table.     The 
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arm  is  of  pipe  section  and  is  supported  on 
a  top  cap  resting  on  roller  bearings.  A 
bronze  plate  is  attached  to  the  arm  on  which 
are  given  the  correct  speeds  for  drilling 
either  cast-iron  or  steel.  A  ring  graduated 
to  3o0  deg.  turns  with  the  arm,  and  in  con- 
nection wilh  a  zero  on  the  column  provides 
a  means  for  bringing  the  arm  back  to  a  defi- 
nite  position  as  often  as  desired. 

The  head  can  be  locked  to  the  arm  in  any 
desired  position  and  it  is  adjusted  by  means 
of  a  double  pitch  screw  which  engages  with 
a  revolving  dial  on  the  outer  end  of  the  arm. 
This  permits  the  operator  to  bring  the  head 
to  within  .001  of  an  in.  of  the  required  posi- 
tion. The  spindle  is  made  of  crucible  steel 
and  is  counterbalanced;  it  has  quick  advance 
and  return  and  is  provided  with  means  for 
taking  up  wear.  When  used  for  tapping  an 
adjustable  gage  screw  causes  the  spindle  to 
slip  when  the  tap  reaches  the  bottom  of  the 
hole,  thus  preventing  the  breaking  of  taps. 
The  spindle  has  16  changes  of  speed  rang- 
ing from  18  to  370  r.p.m.  The  starting  lever 
is  within  easy  reach  of  the  operator  and 
controls  the  raising  and  lowering  of  the  arm 
and  the  starting,  stopping  and  reversing  of 
the  spindle.  The  automatic  feed  is  driven 
by  a  friction  plate  and  any  feed  from  zero 
to  .023  in.  per  revolution  of  the  spindle  can 
be  obtained  instantly  and  while  the  drill  is 
at  work. 

A  safety  stop  is  attached  to  the  automatic 
trip  which  prevents  the  feeding  of  the  spin- 
dle after  it  has  reached  the  limit  of  its  travel. 
The  dimensions  of  the  machine  are  as  fol- 
lows: 

Drills  to  the  center  ot"  a  ohcle  on  table S;  ft. 

Itrills  to  the  center  of  a  circle  on  base.  . .  .7  ft.  8  in. 

Horizontal  range  of  head   3  ft.  5  in. 

Vertical   range  of  arm 2  ft.  9  in. 

Kecelve.s  under  spindle  over  base 4  ft.  9  In. 

Receives  under  spindle  over  floor 5  ft.  2  in. 

Least  distance  between  column  and  spindle.  .7%  in. 

Traverse  of  snindle   12  in. 

Extreme  heigfit   ot   drill .8  ft. 

Extreme  height  of  spindle  at  srreatest  ele- 
vation     8  ft.  Tin. 

Size  of  table    (plain  or  swiveling) 1.5  x  2~>  in. 


4^3 

Size  of  base  working  surface .'il  x  48  in. 

Kloor  space   required    i)(;xl20  in. 

Weight  of  inacliine 4.100  lbs. 

{To  be  continued.) 


Ventilation  of  Tunnels.* 
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It  is  desirable  to  ascertain,  if  possible,  the 
standard  of  purity  to  be  aimed  at  in  ventilatr 
ing: 

1. — Tunnels  worked  by  steam  locomotives, 
in  which  the  products  of  combustion  of  fuel 
constitute  by  far  the  largest  source  of  im- 
purity. 

2. — Tunnels  worked  by  electricity,  in  which 
the  chief  source  of  contamination  is  the 
human  lung. 

The  general  consensus  ot  opinion  is,  that 
in  tunnels  worked  by  steam  locomotives,  pro- 
vided the  proportion  of  carbon  dioxide 
(CO,)  does  not  exceed  20  parts  in  10,000,  no 
harm  will  be  done,  especially  as  the  period 
during  which  passengers  are  exposed  to  this 
is  but  short. 

The  consumption  of  fuel  in  the  fire-box  of 
the  locomotive  depends  upon  the  heating 
quality  of  the  coal,  the  design  of  the  fire-box, 
the  load  hauled,  and  the  steepness  of  the 
gradient,  etc.:  consequently,  it  is  impossible 
to  lay  down  any  definite  and  accurate  rule. 
Bach  tunnel  must  be  dealt  with  on  its  own 
merits,  and  the  consumption  of  fuel  per 
train-milo  ascertained.  Instances  have  been 
quoted  where  this  has  varied  from  32  lbs.  per 
mile  up  to  as  much  as  26S  lbs.  in  the  case  of 
a  steep  tunnel  in  Japan. 

Allowing  29  cu.  ft.  of  poisonous  gas  for 
each  pound  of  coal  consumed,  the  volume  of 
fresh  air  required  to  maintain  the  atmos- 
phere of  the  tunnel  at  the  above-mentioned 
standard  of  purity  is  ascertained  as  follows: 
The  number  of  pounds  ot  fuel  consumed  per 
mile,  multiplied  by  29,  multiplied  by  500 
(that  is  20  parts  in  10,000)  and  divided  by 
the  number  of  minutes  interval  between  the 
trains,  will  give  the  volume  of  air  in  cubic 
feet  which  must  be  introduced  into  the  tun- 
nel per  minute,  either  by  blowing  in  fresh,  or 
by  exhausting  the  foul  air,  to  keep  it  in  a 
sufliciently  pure  state  to  avoid  inconvenience. 

As  an  illustration — assume  a  tunnel  to  be 

one  mile  long,  a  train  passing  through  on  the 

up    and    also    on    the    down    road    every    10 

minutes,   the   consumption   of  fuel  being  40 

lbs.  per  train-mile,  the  volume  of  air  required 

per  minute  will  be: 

40  lb.  X  29  cu.  ft.   X  500 

— ~ — -. — 7 — 77—: 7, —  =  116,000  cu.  ft. 

5  minutes  (interval) 

The  greatest  disadvantages  due  to  bad  ven- 
tilation, are  injury  to  employees,  inconveni- 
ence to  the  passengers,  danger  of  accident, 
slippery  condition  and  rapid  oxidation  of  the 
rails.  On  August  11,  1898,  in  the  long  tunnel 
of  Ponte  Decimo  near  Genoa,  which  is  on  a 
2V>  per  cent,  grade,  a  train  which,  in  conse- 
quence of  the  greasiness  of  the  rails,  came  to 
a  stand  (the  men  on  the  engine  being  ren- 
dered unconscious)  ran  back  down  the  in- 
cline on  the  wrong  road,  and  collided  with  a 
passenger  train  waiting  its  turn  to  pass 
through.  The  result  was  that  12  persons 
were  killed  and  40  injured;  all  the  result  of 
bad  air. 

The  loss  of  weight  in  steel  rails  is  also 
very  serious,  amounting  in  the  case  of  the  Box 
tunnel  of  the  Great  Western  Railway  to  2Vi 
lbs.  per  yd.  of  rail  per  annum,  as  compared 
with  Vi  lb.  on  the  open-air  portion  of  the 
railroad. 

For  tunnels  worked  by  electricity,  a  differ- 
ent method  of  calculation  must  be  adopted. 
No  vitiation  by  combustion  of  fuel  has  to  be 
provided  for.  but,  on  the  other  hand,  the 
antiseptic  properties  of  certain  constituent.s 


Fig.  3 — The  Mueller  Radial   Drill. 


♦Extracts  from  a  paper  read  before  the  Interna- 
tional Engineering  Congress,  at  St.  Louis,  Oct.  6. 
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of  coal,  which  are  doubtless  of  value,  are 
wanting. 

Air  which  has  been  partially  vitiated  may 
not  be  very  excessive  in  CO;,  nor  give  very 
bad  results  from  a  bacteriological  point  of 
view,  yet  it  is  very  objectionable  and  injuri- 
ous, producing  languor  and  headache,  and, 
if  inhaled  for  too  long  a  period,  may  cause 
the  contraction  of  disease;  but  in  crowded 
assemblies  where  it  has  been  breathed,  re- 
breathed,  and  breathed  again,  it  is  most  per- 
nicious. 

The  extent  to  which  CO,  may  be  added  to 
pure  air.  without  any  very  serious  results  for 
a  short  period,  is  remarkable;  as  high  a  pro- 
portion as  160  parts  in  10,000  has  been  ex- 
perimented with  without  injury,  but,  in  com- 
bination with  the  products  of  respiration  of 
a  crowded  audience,  even  20  parts  is  exces- 
sive; it  can  only  be  regarded  as  an  index  of 
the  toxic  condition  of  the  air.  After  long  in- 
vestigations by  English  and  French  chemists, 
the  volume  of  air  required  by  each  person 
per  minute  has  been  fixed  at  30  cu.  ft. 

Assuming  that  the  standard  of  purity: 

(1)  for  steam-worked  tunnels,  should  be  20 

parts  in  10,000  of  CO,, 

(2)  for   electrically-worked    tunnels,    30    cu. 

ft.  of  air  per  minute  per  passenger, 
the  next  step  is  to  consider  the  best  methods 
for  effecting  the  desired  results. 

Two  of  the  earliest  instances  of  ventilated 
tunnels  are  those  of: 

a. — The  Severn  tunnel  under  the  River 
Severn,  on  the  main  line  to  South  Wales  of 
the  Great  Western  Railway. 

6. — Of  the  Mersey  Railway  under  the 
River  Mersey,  between  Liverpool  and  Birken- 
head. 

The  Severn  Tunnel  is  4  miles,  624  yds. 
long,  the  gradient  varying  between  1  in  90, 
and  1  in  100,  and  has  one  ventilating  shaft, 
placed  as  near  the  middle  as  the  river  would 
allow,  or  1  mile,  1,210  yds.  from  the  south- 
ern entrance,  being  thus  862  yds.  from  the 
center.  This  is,  of  course,  not  an  ideal  posi- 
tion, as  in  certain  directions  of  wind,  the 
ventilating  fan  (which  is  a  Guibal,  40  ft.  in 
diameter  with  blades  12  ft.  wide)  is  liable  to 
draw  its  air  mainly  from  one  direction.  In 
time  as  the  traflBc  increases,  a  modification  of 
this  arrangement  will  have  to  be  effected. 
The  volume  of  air  ejected  from  the  tunnel  by 
this  fan  is  400,000  cu   ft.  per  minute. 

The  Mersey  Tunnel  was  a  much  more  com- 

2'SACCARDO    IMLCTS 

DRAWING  FRrSM  AIR 
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the   tunnel   is   now   worked   electrically,    the 
volume  of  air  required  is  much  reduced. 

Table  2  gives  the  sizes  and  outputs  of  each 
fan.  That  at  Hamilton  street  was  found  oc- 
casionally, when  under  a  strong  southwest- 
erly gale,  to  be  "drowned"  in  fresh  air,  con- 
sequently it  had  to  be  connected  by  drift  with 
Hamilton  Square  Station,  so  as  to  be  avail- 
able when  required  to  assist  the  other  fans. 


from  the  outside  by  Saccardo  fans,  as  shown, 
at  the  further  end  of  platforms.  Fresh  air  is 
drawn  down  the  shafts  at  Station  2,  by  the 
suction  of  the  trains,  and  this  is  returned 
along  the  parallel  tunnel  towards  2  and  3  by 
the  combined  effect  of  the  trains  and  fans. 

The  air  in  shafts  3  and  4  will  to  a  great 
extent  be  controlled  by  the  piston  action  of 
the  trains.     The  current  will  be  constantly 


UESULTS     OF    EXPEKIMENTS    WrrH    VENTILATING    PANS    AT    THE 

MERSEY 

TUNNEL. 

, In  feet. , 

No.  of 

Velocity 

Volume 

Diame-    Width 

revolu- 

Water 

of  air, 

of  air,  m 

I";m  at                                 tei-           of 

tions 

Area  of  drift- way. 

gage. 

in  ft. 

cu.ft. 

of  fan.     blade. 

per  min. 

in  In. 

per  min. 

per  min. 

Hamilton   St..   Birkenhead..  .      30             10 

47 

113  sq.  ft. 

1.30 

1,895 

214,135 

Shore  Road,  liirkenhead.  ...      40            12 

45 

41 

2.50 

3,288 

134,685- 

James  St..  Liverpool   40             12 

45 

72       •• 

2.45 

2,465 

178,880 

James  St.,  Liverpool 30            10 

60 

GO 

2.30 

2,062 

123,720 

Bold  St.,  Liverpool 12              5 

240-300 

No.  drift-way.* 

300,000 

Total 

951,420 

*Air  being  drawn  direct  from  the  underground  station. 

The  proper  ventilation  of  electric  tube  rail- 
ways similar  to  those  in  London  is  an  espe- 
cially difficult  problem.  These  lines  consist 
of  parallel  tunnels,  each  containing  a  single 
track,  and  at  certain  points  these  two  tun- 
nels merge  into  one  to  provide  for  cross-overs 
and  switches.  In  addition  to  these  places, 
there  are,  at  the  stations,  numerous  passages 
connecting  the  two  tunnels,  and  consequently 
a  well-regulated  current  of  air  traveling  in  a 
given  direction  cannot  be  secured.  The  train 
passing  in  one  direction  in  one  tube  pushes 
the  foul  air  at  A,  in  front  of  it  to  the  cross- 
over opening  where  it  is  sucked  in  behind  the 
train  B  moving  in  the  opposite  direction  in 
the  other  tube.  Thus  the  air  is  simply 
churned  round  and  round,  and  very  little  of 
the  foul  air  is  actually  discharged  or  fresh 
air  brought  in.  If  fresh  air  is  forced  down 
from  the  surface  through  one  shaft  there  is 
a  tendency  for  it  to  ascend  through  an  ad- 
jacent  shaft.     If,   however,   the    well-known 


reversed,  and  this  cannot  be  avoided  unless 
the  Saccardo  system  be  more  frequently  in- 
troduced; this,  however,  is  unnecessary,  but 
at  No.  5  it  is  again  employed,  and  the  sam  ■ 
result  for  the  next  two  or  three  stations  .  ' 
be  repeated. 

For  every  100,000  cu.  ft.  of  fresh  air  whi(  :i 
is  blown  into  the  tunnel,  r  drawn  in  \-.y  he 
trains,  an  equivalent  am  nt  is  ejected;  the 
result  being  that,  althout  th  ;  arrangement 
is  far  from  ideal  or  perfef  .i.  will  maintain 
the  air  in  a  very  fair  condit  in. 

As  to  the  volume  of  air  required,  the  fol- 
lowing is  the  principle  by  which  it  is  ascer- 
tained. 

Assume  holiday  traffic,  when  the  road  is 
crowded  to  the  maximum  degree,  trains  run- 
ning every  2%  minutes  in  each  direction,  that. 
is  24  trains  each  way,  or  48  in  all,  each  train 
loaded  to  its  full  capacity,  of  say,  600  pas- 
sengers, and  traveling  at  a  speed,  including 
stops,  of  18  miles  per  hour,  three  stations  per 
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Diagram   Showing   Direction  of  Air  Currents    in  Tube   Railways. 
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plicated  problem  to  solve,  owing  to  there 
being  three  underground  stations  to  be  pro- 
vided for.  The  plan  at  the  outset  was  to  al- 
low fresh  air  to  enter  at  the  stations,  so  that 
the  platforms  should  be  kept  fresh  and  pure. 
Consequently  the  vitiated  air  was  drawn 
from  points  midway  between  the  stations. 
By  this  arrangement,  fresh  air  flowed  into 
the  tunnel  at  the  stations,  by  means  of  the 
footways,  staircases  and  lift  shafts;  it  then 
traveled  along  the  tunnel,  getting  more  and 
more  foul  as  it  proceeded,  until  it  reached 
the  part  of  the  tunnel  equi-distant  between 
stations,  by  which  time  it  attained  its  maxi- 
mum of  impurity,  when  it  was  swept  down, 
by  the  drag  of  the  fans,  into  the  ventilation 
headings,  and  ejected  into  the  open  air  at 
the  fan  chamber.  So  long  as  these  fans  were 
kept  running  at  their  stipulated  speed,  and 
good  coal  was  used  on  the  locomotives,  the 
ventilation  results  were  excellent;  but  later. 
In  consequence  of  financial  difficulties,  both 
these  were  modified,  without  improving  the 
condition  of  the  atmosphere.     As,  however. 


NOTE;       DinECTiON  OF  TRAINS  INDICATED  THUS       >-  -  .^ 

AIR  CURRENTS  > > 

CURRENT  AT  SHAFTS  3,4,  AND  5.  WILL  REVERSE  ACCOOOINC  TO  TRAINS 


Proposed   Plan  for  Ventilating  Tube   Railways. 


Saccardo  injector  system,  which  has  been  so 
successfully  used  in  ventilating  long  steam 
railroad  tunnels,  is  combined  with  shaft  ven- 
tilation, very  satisfactory  results  can  be  ob- 
tained. 

The  accompanying  diagram  shows  a  pro- 
posed method  of  ventilating  with  such  a  com- 
bination of  the  two  systems.  The  direction  of 
the  trains  is  shown  by  the  dotted  arrows  and 
that  of  the  air  currents  by  full  arrows:  cros.-;- 
over  tunnels  do  not  exist  at  most  of  the  sta- 
tions. 

The  direction  of  the  air  currents  is  to  a 
great  extent  regulated  liy  that  of  the  trains, 
which  fit  the  tube  with  but  little  clearance, 
and  consequently  act  as  pistons. 

Starting  from  the  terminal.  Station  1,  the 
first  object  is  to  keep  the  air  at  the  platforms 
fresh,  and  this  can  be  done  by  drawing  air  in 


mile,  and  each   platform  crowded  with   pas- 
sengers. 

For  each  mile  of  single  tunnel,  there  will 
pass  through  in  an  hour  24  trains,  each  with 
GOO  passengers,  and  requiring  30  cu.  ft.  of  air 
per  passenger  per  minute,  but  each  train  is 
on  the  one-mile  length  for  a  period  of  only 
''"/,,  minutes  =  SVs  minutes. 
Therefore,  for  each  tube,  for  each  mile,  the 
quantity  of  air  required  per  minute  is  69.000 
cu.  ft.  When  the  trains  and  platforms  are 
less  crowded  and  the  traffic  assumes  its  nor- 
mal volume  the  quantity  of  air  required  can 
bo  proportionately  reduced.  Arrangements 
should  be  made  for  the  free  passage  of  viti- 
ated air  from  the  carriages  into  the  tunnel, 
otherwise  the  congested  condition  of  the  air 
on  arriving  at  the  terminus  will  be  aggra- 
vated. 
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ANOTHER    DISASTROUS     BUTTING 
COLLISION. 


Before  the  newspapers  have  got  through 
with  their  editorial  discussions  on  the  col- 
lision in  Tennessee,  Sept.  24,  in  which  three- 
score passengers  were  Ivilled,  they  are  called 
upon  to  record  a  similar  disaster  in  Missouri 
(Oct.  10),  killing  28.  Following  closely  the 
Colorado  disaster,  in  which  over  90  passen- 
gers were  drowned,  and  lesser  train  wrecks 
at  Pendleton,  Mo.,  Tiskilwa,  111.,  and  Monroe, 
N.  C,  these  horrors  have  aroused  the  press 
to  unusual  activity;  but  to  what  purpose? 
Two  New  York  papers  have  interviewed  such 
railroad  presidents  as  they  could  induce  to 
speak,  and  one  has  printed  a  lot  of  letters 
from  life-insurance  and  accident-insurance 
experts;  but  not  a  word  of  instruction  is  to 
be  found  In  any  of  these  productions.  Bridge 
disasters  and  butting  collisions  have  never 
yet  been  successfully  dealt  with  by  the  same 
remedy,  and  yet  these  and  other  classes  of 
accidents  are  included  in  a  single  prescrip- 
tion by  some  of  these  journalistic  doctors. 
The  use  of  strong  frames  in  all  new  cars 
hereafter  built  will  afford  no  comfort  to  one 
who  has  to  ride  in  an  old  car,  and  yet  this 
is  the  only  remedy  suggested  for  preventing 
deaths  in  traveling  egg-shells.  The  lessons 
of  all  these  collisions  and  wrecks  are  as  clear 
as  daylight  and  have  been  repeated ,  fre- 
quently— at  least  every  year — ever  since  Mr. 
Forney  began  to  preach  in  the  columns  of 
this  paper  the  gospel  of  safe  railroading, 
more  than  30  years  ago;  and  no  one  disputes 
this  preaching.  Any  one  who  finds  the  Bail- 
road  Gazette  dull  reading — we  admit  that  on 
accidents  it  seems  to  us  just  a  trifle  monoto- 
nous— might  turn  to  the  last  annual  report 
of  the  Interstate  Commerce  Commission,  a 
condensation  of  which  was  given  in  these 
columns  Dec.  25,  1903,  and  January  1,  1904. 
There  is  no  lack  of  knowledge;  all  that  Is 
needed  is  to  apply  it. 

The  Railroad  Gazette  has  advocated  the 
block  system  at  all  times  as  the  one  effectual 
preventive  of  collisions  on  main  lines  out- 
side of  yards  (in  which  speeds  can  be  regu- 
lated by  fixed  signals).  The  suggestion  made 
by  Mr.  Forman  recently  in  these  columns,  that 
telegraphic  meeting  orders  be  sent  to  meet- 
ing stations,  as  well  as  to  the  trains  which 
are  to  meet  each  other,  is  excellent  as  far  as 
it  goes;  but  it  provides  against  only  one 
class  of  collisions,  and  only  at  stations  where 
operators  are  on  duty.  The  block  system  pro- 
vides against  all  classes.  When  attention  is 
concentrated  on  a  butting  collision  of  such 
magnitude  as  that  at  Hodges,  Tenn.,  other 
dangers  are  liable  to  be  forgotten;  but  when 
there  is  a  single  practicable  remedy  which 
provides  against  all  possible  causes,  the  only 
rational  course  is  to  apply  that  one. 

On  the  question  of  forgetfulness  in  engine- 
men  two  things  may  be  said.  First,  many 
persons  seem  to  be  confused  by  the  fact  that 
enginemen  sometimes  disregard  block  sig- 
nals, as  well  as  other  signals,  indicating  that 
mental  lapses  cannot  be  wholly  cured  by  the 


adoption  of  the  block  system.  But  the  fact 
remains  that  the  methodical  procedure  im- 
posed by  the  block  system  affords  the  best 
known  means  of  inculcating  right  mental 
habits  in  enginemen.  This  is  confirmed  by 
experience.  Second,  it  is  to  be  observed  that 
the  requirement,  recently  made  somewhat 
general,  that  other  men  on  the  train  shall 
read  meeting  orders,  besides  the  conductor 
and  enginemen,  has  not  produced  any  marked 
improvement.  So  far  as  can  be  known  with- 
out getting  answers — honest  answers — from 
all  the  enginemen  of  the  country,  there  has 
been  no  improvement  whatever.  The  princi- 
pal trouble  seems  to  be  that  the  additional 
monitors  are  subordinates.  A  subordinate 
does  not  naturally  assume  responsibility.  At 
Frankford,  Pa.,  recently  a  brakeman  called  a 
conductor's  attention  to  a  forgotten  meeting 
point,  but  too  late  to  prevent  the  collision. 

The  danger  of  running  weak  cars  in  the 
same  train  with  strong  ones  was  strikingly 
exemplified  at  Hodges,  but  no  more  clearly 
than  in  numberless  cases  before.  Sleeping 
cars  must  be  run  at  the  rear  of  trains  be- 
cause the  day-cars,  doing  the  way  business 
and  carrying  the  larger  proportion  of  passen- 
gers, must  be  close  to  the  baggage  car  and 
mail  car,  so  that  all  can  be  stopped  in  con- 
venient positions  at  small  stations.  Sleeping 
cars  must  be  made  heavy  and  strong  in  the 
lower  part,  in  order  to  support  the  upper 
bei'ths,  to  keep  the  center  of  gravity  low  and 
to  insure  smooth  riding  under  varying  loads. 
The  only  satisfactory  rule  for  making  up 
trains  is  to  have  all  the  cars  of  equal  longi 
tudinal  strength.  Putting  light  cars  behind 
heavy  ones  would  favor  the  light  ones  In  a 
butting  collision,  but  might  harm  them  in  a 
rear  collision.  In  the  majority  of  derail- 
ments probably  the  weak  cars  would  fare 
better  at  the  rear  than  in  front.  The  reason 
why  railroad  managers  continue  to  run 
strong  and  weak  cars  together  in  the  same 
train,  the  weak  at  the  mercy  of  the  strong, 
is,  no  doubt,  their  feeling  that  the  danger  of 
such  a  smash  as  that  at  Hodges  is  remote. 
Possibly  it  is  remote  enough  to  warrant  the 
practice,  financially.  When  reasonable  pro- 
vision shall  have  been  made  against  colli- 
sions, this  danger  will  perhaps  be  made  re- 
mote enough  to  make  the  passengers,  as  well 
as  the  stockholders,  satisfied  to  have  weak 
cars  continued  in  service;  but  if  the  present 
state  of  the  public  mind  continues,  the  leg- 
islatures may  be  expected  to  take  action  look- 
ing to  a  remedy. 


PER   DIEM. 


The  great  reform  in  settlements  for  inter- 
change car  service  which  was  begun  three 
years  ago  and  which  was  put  into  operation 
a  little  later  (July  1,  1902),  is  now  a  settled 
feature  of  American  railroad  practice,  and 
may  be  regarded  as  irrevocable.  The  best 
man  to  review  the  history  of  the  past  two 
years  in  this  field  is  Mr.  Arthur  Hale,  chair- 
man of  the  American  Railway  Association 
Committee  that  has  been  the  guide  of  the 
railroads  in  making  the  change,  and  an  ar- 
ticle from  him  will  be  found  in  another 
column  of  this  paper.  Like  some  things  that 
have  been  done  in  "world  politics"  in  the  last 
half  dozen  years,  this  grand  movement, 
which  can  hardly  be  compared  with  anything 
smaller  than  National  government  affairs,  i.=i 


not  withoit  its  dark  features  and  unsettled 
problems;  but  the  main  results — that  freight 
cars  have  been  made  more  useful  and  that 
creditors  and  debtors  can  deal  with  each 
other  rationally,  and  not  be  constantly  in  the 
dark — are  accomplished.  Even  an  expert, 
after  all  these  months  of  experience,  has  to 
say,  as  does  Mr.  Hale,  that  comparisons  be- 
tween mileage  and  per  diem  are  difficult  to 
make;  but  the  present  general  satisfaction 
is,  fortunately,  so  well  founded  that  its  per- 
manence does  not  depend  on  any  comparison 
with  the  past. 

Of  course,  Mr.  Hale  does  not  try  to  settle 
the  thousand  local  or  semi-local  problems 
which  burden  the  mind  of  the  manager  of  an 
individual  railroad,  nor  make  any  predic- 
tions for  the  future;  but  the  records  enter- 
tainingly a  number  of  significant  conclusions 
on  the  general  subject.  One  of  the  most 
definite  of  these  is  that  the  short  terminal 
roads  have  been  proved  able  to  stand  a 
twenty-cent  rate;  to  pay  20  cents  a  day  for 
cars  which  formerly  they  got  for  6  cents  a 
day,  more  or  less.  There  is  no  need  to  try 
to  calculate  how  this  has  been  brought 
about.  Whether  the  road  moves  cars  with 
less  delay,  or  gets  a  larger  share  of  the 
revenue  on  the  freight,  or  stands  a  small 
loss,  is  immaterial  from  the  outsider's  point 
of  view;  the  main  thing  is  that  enough  roads 
have  lived  through  the  ordeal  to  insure  the 
success  of  the  whole  broad  scheme.  All  are 
agreed  that,  from  an  association  standpoint, 
a  per  diem  rate  is  right  and  a  mileage  rate  i« 
wrong;  and  that  is  enough  to  outweigh  a 
great  deal  of  local  or  temporary  loss,  or 
even  injustice.  Abstract  right  does  have 
some  weight  now  and  then,  even  in  busi- 
ness. 

Of  the  grievances  which  do  or  may  affect 
all  alike,  the  most  serious  is  the  facility  with 
which  unprincipled  managers  can  "break 
penalty"  by  moving  a  car  on  to  another  road 
to  avoid  paying  80  cents  a  day  additional  for 
unreasonably  delaying  it.  Such  second  road 
is  practically  a  confederate  in  a  conspiracy, 
though  unintentionally.  While  this  may  not 
be  a  serious  question  financially,  it  is  an  im- 
portant one  practically,  for,  like  the  sus- 
picion of  error  or  cheating  under  the  mileage 
plan,  it  is  always  available  as  an  argument  to 
stir  up  discord.  The  only  remedy  in  sight  is 
to  make  a  higher  ordinary  rate  and  abolish 
the  penalty  entirely.  Whether  this  will  ever 
be  done  remains  to  be  seen.  The  penalty 
rule  is  a  constant  reminder  that  owners  de- 
sire to  have  their  cars  at  home;  its  abandon- 
ment, whatever  the  process  by  which  that  is 
accomplished,  or  whatever  may  be  put  in  its 
place,  will  seem  to  indicate  that  that  desire 
no  longer  exists;  or  at  least  will  often  be 
taken  to  so  indicate  when  money  can  be 
made  by  adopting  such  view.  Those  car- 
service  men  who  advocate  pooling  the  owner- 
ship of  freight  cars,  or  the  indiscriminate 
use  of  all  cars  on  all  roads,  as  the  Pullman 
Company  uses  its  sleeping  cars,  when  neces- 
sary, would,  presumably,  be  glad  to  see  such 
a  weakening  of  the  home  idea  in  car  ser- 
vice.' But  whether  the  management  of  the 
freight  cars  of  the  country — or  even  a  large 
section  of  the  coiintry — could  be  satisfac- 
torily carried  out  by  a  clearing  house  is  a 
point  on  which  these  advocates  have  not  yet 
thrown  much  light.  A  million  freight  cars, 
used  for  a  hundred  kinds  of  traffic,  would  put 
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up  to  their  manager  a  problem  quite  differ- 
ent from  that  involved  in  distributing  two 
or  three  thousand  sleeping  cars,  used  for  a 
single  kind  of  traffic.  Probably  the  whole 
(luestion  of  penalty  will  have  to  wait  until 
enough  experience  has  been  accumulated  to 
give  more  courage  to  the  men  who  advocate 
raising  the  20-cent  rate  on  general  grounds, 
regardless  of  the  penalty  principle. 

One  difficulty,  more  troublesome  than 
"breaking  penalty,"  is  hardly  touched  on  by 
Mr.  Hale;  the  attitude  of  the  roads  which 
have  not  joined  in  the  per  diem  agreement 
and  stick  to  the  mileage  plan.  These  roads 
are  short  and  in  some  cases  nothing  more 
than  switching  roads;  but  they  are  sure  that 
the  adoption  of  per  diem  would  increase  their 
expenses,  and  so  they  persistently  stick  to 
their  old  methods.  Unfortunately,  the  rail- 
roads most  directly  interested  usually  seem 
to  think  that  it  is  for  their  interest  to  yield 
to  these  shipper-railroads,  and  uneconomical 
practice  therefore  continues.  If  the  owner 
of  the  switching  road  be  a  big  shipper  he 
gets  the  better  of  the  railroad  in  the  same 
way  that  the  "beef  trust"  is  understood  to 
vanquish  the  railroads  in  the  matter  of  re- 
frigerator cars.  A  high  rate  paid  to  the  car 
owner  by  the  railroad  takes  the  place  of  a 
low  freight  rate  on  goods  transported  by  the 
railroad.  The  short-railroad  evil  is  not  ex- 
actly the  same  as  the  private-car  evil,  but 
about  the  same  remedy  is  needed.  There  is 
more  need  of  applying  a  remedy,  because  the 
private-car  evil  sometimes  is  not  an  evil; 
sometimes  it  is  good  economy  for  a  railroad 
to  hire  cars  from  a  car  company  at  a  high 
price  rather  than  build  or  buy  cars  for  a  ser- 
vice more  or  less  temporary.  But  in  both 
cases  the  per  diem  principle,  if  adopted,  pro- 
motes good  service,  and  therefore  it  ought  to 
be  applied.  Moreover,  a  per  diem  rate  comes 
much  nearer  to  being  just,  in  the  abstract, 
than  does  a  "mileage  rate. 

As  car-service  rates,  whether  mileage  or 
per  diem,  are  largely  arbitrary,  it  takes  a 
jjowerful  body  to  effect  any  change,  and 
therefore  association  action  is  necessary. 
The  larger  roads  two  years  ago  used  some 
<  oercion,  or  something  very  like  it,  in  get- 
ting certain  important  railroads  into  the 
per  diem  agreement;  and  it  looks  as  though 
they  could  do  a  public  service  now  by  exer- 
cising similar  influence  on  some  roads  which 
are  not  important,  measured  by  length,  but 
whiib  are  important  measured  by  their 
j>ower  to  hinder  the  progress  of  a  needed  re- 
form. For  all  practical  purposes  the  argu- 
ment is  the  same  as  when  dealing  with  rail- 
roads proper;  the  per  diem  principle  pro- 
motes economical  use  of  cars  and  can  be 
madf  to  insure  honest  and  accurate  pay- 
ments. Any  injustice  done  to  any  road  in 
the  adjustment  of  the  car  service  rate  can 
and  should  be  made  up  for  by  an  adjustment 
in  the  rates  for  transportation. 

In  this  connection  it  is  to  be  observed  that 
the  enforcement  of  reasonable  demurrage  on 
freight  cars  detained  to  load  or  unload  is  a 
;)art  of  the  same  problem.  The  only  thing 
nece-saary  to  insure  the  best  praf-ticable  con- 
duct  of  the  demurrage  matter  would  seem 
to  be  united  action  on  the  part  of  the  rail- 
roaxl.'--.  Every  few  wfeks  the  newspapers  re- 
port a  new  decision  from  some  court,  uphold- 
tuK  demurrage  regulations;  but  no  new  law 
thereby  made;  the  succe.ssive  decisions 
ily  repeat  what  has  already  been  declared 
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by  other  courts.  It  is  good  to  have  this  rein- 
forcement of  just  laws,  but  what  is  needed 
is  not  more  decisions  but  more  decision — 
on  the  part  of  the  railroads.  It  v/ould  per- 
haps be  pleasant  if  the  courts  could  be  called 
upon  to  do  all  of  our  unpleasant  jobs  for 
us;  and  still  pleasanter  if  we  could  have 
statute  laws  compelling  obstinate  railroads 
to  adopt  enlightened  methods.  When  two 
short  railroads  almost  side  by  side,  and 
doing  business  under  almost  identical  con- 
ditions, take  opposite  positions,  one  adopt- 
ing rational  methods  and  the  other  keeping 
its  attention  fixed  on  a  single  page  of  its 
ledger,  the  temptation  is  strong  to  call  for 
legislative  regulation.  But  State  legislatures 
oftener  do  harm  than  good  in  railroad  man- 
agement, and  this  matter  of  car  regulation 
is  one  in  which  the  railroads  are  peculiarly 
well  situated  to  cure  their  own  ills,  if  only 
they  will  act  with  vigor.  It  is  cause  tor  con- 
gratulation that  we  have  available  so  effec- 
tive a  law-making  body  as  the  American 
Railway  Association — albeit  the  Association- 
makes  no  laws  at  all.  A  body  which,  like 
this,  has  only  recommendatory  power,  even 
over  its  own  constituents,  ought,  in  a  matter 
of  this  kind,  to  be  just  as  useful  and  effec- 
tive as  the  most  powerful  government  in  the 
world;  for  a  recommehdation  depends  for 
its  force  on  its  reasonableness;  and  the  rea- 
sonableness of  per  diem  for  interchange,  and 
of  demurrage  for  detention,  is  universally 
acknowledged. 
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important  of  these  facilities  is  a  drop  pit  for 
removing  wheels  from  trucks.  A  convenient 
and  inexpensive  adjunct  to  the  coach  yard, 
especially  in  the  northern  States,  is  a 
"thawing-out"  house.  To  thaw  out  the  steam 
and  water  pipes  in  frozen  cars  by  turning 
steam  or  hot  water  into  them  is  tedious  and 
wasteful;  but  if  the  whole  car  is  run  into 
an  enclosed  shed  which  is  kept  at  a  high 
temperature  the  pipes  can  be  cleared  with 
little  expenditure  of  time  or  money.  At  all 
important  points  a  60-ft.  turntable  is  a  val- 
uable addition  to  the  coach  yard.  At  such 
points  there  are  always  a  number  of  observa- 
tion cars,  private  and  dining  cars,  etc.,  which 
must  be  turned^  and,  unless  there  is  a  conve- 
nient Y,  it  is  necessary  to  use  the  round- 
house turn-table,  which  is  usually  kept  busy 
by  the  engines;  and  delays  and  inconveni- 
ence are  caused  to  both  departments. 


An  important  western  road  recently  under- 
took to  build  a  large  passenger  car  yard  in 
connection  with  some  extensive  changes  in 
one  of  its  terminal  stations.  Before  the 
plans  were  made  a  large  number  of  existing 
yards  in  different  parts  of  the  country  were 
inspected  and  studied  in  the  hope  of  adopt- 
ing their  good  features.  The  results  of  the 
investigations  were  disappointing,  and  in 
the  end  much  original  work  had  to  be  done 
in  planning  facilities  in  order  to  provide  for 
present  needs  and  prepare  for  further  im- 
provements in  the  future.  Two  prominent 
features  were  especially  observed  in  the 
yards  inspected.  These  were  the  facilities 
for  making  running  repairs  to  cars  and  the 
arrangement  of  air,  water  and  steam  piping. 
In  most  of  the  yards  the  steam  piping  was 
carelessly  laid  and  poorly  protected.  Appar- 
ently little  thought  had  been  given  to  econo- 
mizing steam  in  heating  the  standing 
coaches;  though  it  is  quite  likely  that  under 
similar  circumstances  steam  pipes  for  sup- 
plying an  engine  situated  at  some  distance 
from  the  boiler  house  would  have  been  care- 
fully protected  to  prevent  waste.  At  flr.st 
thought,  the  expense  of  a  concrete-lined  pipe- 
trench  running  through  the  coach  yard 
might  seem  unwarranted,  but  it  would  prob- 
ably pay  for  itself  in  one  or  two  seasons 
out  of  the  saving  in  coal  alone,  not  to  men- 
tion the  other  advantages  of  ease  of  repairs, 
good  drainage,  and  general  convenience. 
The  amount  of  repairs  made  to  cars  stand- 
ing in  the  coach  yard  depends  largely,  of 
course,  on  the  remoteness  of  the  car  shops 
from  the  yard,  though  even  where  shops  are 
close  at  hand  there  is  always  a  certain 
amount  of  repair  work  that  should  properly 
be  done  in  the  yard,  just  as  there  is  with 
locomotives  standing  in  roundhouses,  and  a 
few  simple  facilities  in  the  coach  yard  would 
relieve  the  shop  of  much  work.     The  most 


If  the  stock  market  is  a  reliable  barometer, 
as  it  often  is  if  we  do  not  take  our  readings 
too  often,  the  business  outlook  has  now  been 
encouraging  for  some  weeks;  and  confirma- 
tion of  this  is  found  in  the  business  world  in 
a  number  of  different  directions.  The  im- 
provement of  the  past  few  months  has  not 
been  so  great  as  the  similar  change  in  1902, 
but  it  appears  to  be  substantial.  Railroad 
earnings  have  increased  as  a  whole,  so  that 
for  the  month  of  August  we  find  fair  gains 
over  August  of  last  year.  The  demand  for 
cars  and  engines  has  also  improved,  and  in 
the  last  week  orders  have  been  given  for 
about  10,000  cars  of  various  kinds.  This 
does  not  include  a  large  number  of  cars 
which  are  being  built  by  the  Pennsylvania, 
the  Louisville  &  Nashville,  the  Nashville, 
Chattanooga  &  St.  Louis,  and  the  Central  of 
New  Jersey  at  their  own  shops.  The  severe 
retrenchment  ordered  on  some  railroads  has 
also  been  somewhat  modified  in  consequence 
of  the  large  gains  in  receipts  and  the  bettei 
prospects.  Work  has  been  begun  or  is  about 
to  be  begun  on  several  extensive  improve- 
ments, including  the  Pennsylvania  tunnel 
and  terminal  at  New  York,  the  Baltimore  & 
Ohio  improvements  at  Cleveland,  the  Pan 
Handle  grade  crossing  abolition  in  Cincin- 
nati, and  the  Wilmington  improvements  of 
the  Philadelphia,  Baltimore  &  Washington, 
which  were  stopped  last  year,  half  completed. 
Orders  for  rails,  although  mostly  small,  owing 
to  the  uncertainty  as  to  the  prices  for  1905, 
show  a  good  aggregate,  and  include  an  order 
from  the  Baltimore  &  Ohio  for  14,000  tons, 
and  several  orders  of  quantities  ranging  be- 
tween 2,000  and. 3, 000  tons  from  Chicago  elec- 
tric roads.  Government  contracts  have 
helped  the  business  improvement.  The  navy 
department,  as  announced  in  these  columns 
a  few  weeks  ago,  is  about  to  let  contracts  for 
one  battleship  and  two  armored  cruisers  and 
is  also  ordering  important  work  on  a  number 
of  large  arsenals.  Orders  were  given  last 
week  for  five  large  new  lake  vessels,  making 
a  total  of  nine  ordered,  for  which  upwards 
of  30,000  tons  of  steel  plates  will  be  neces- 
sary. The  United  States  Steel  Corporation 
has  also  announced  its  intention  of  building 
four  or  five  large  vessels.  All  these  in- 
stances of  improved  trade,  coupled  with  the 
promising  corn  and  cotton  crops,  with  only  a 
moderate  loss  in  wheat,  would  seem  to  indi- 
cate that  fair  progress  is  being  made 
towards  satisfactory  conditions. 
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Education     for     the     "Business"     Side     of    that  time  spent  in  school  work  is  well  ap-    the   results  of   the  year  are   slightly  better 
Railroading.  plied  towards  ultimate  efficiency  then  it  must    than  a  year  ago. 

be  made  to  account   for  credit  to  the  man        There  has  been  added  to  the  operated  mile- 

The  Philadelphia  scheme  for  educating  ^^o  has  spent  his  time  in  such  preparation,  age  during  the  year  199  miles  of  which  a 
railroad  men  in  a  school  of  commerce— in  when  he  comes  to  compete  with  the  man  length  of  86  miles  is  owned,  and  113  miles 
vulgar  parlance  a  "business  college" — which  ^^o  ^^s  not  spent  any  time  in  such  a  way.  operated,  but  not  owned.  The  principal  ex- 
was  given  in  this  paper  Sept.  30.  page  38(j,  The  things  that  he  has  learned  are  largely  tension  is  the  line  known  as  the  Knoxville. 
is  the  most  ambitious  project  of  the  kind  beyond  the  range  of  the  work  to  which  he  La  Follette  &  Jellico  Railroad.  This  is  de^ 
that  has  yet  appeared.  But  the  Wharton  will  be  immediately  assigned,  and  this  will  signed  to  give  the  Louisville  &  Nashville  a 
school  has  a  reputation  for  common  sense  continue  to  be  the  case  for  his  first  year  or  short  line  from  Cincinnati  to  Atlanta.  Its 
and  conservatism,  and  useful  work  of  this  two.  If  his  advance  is  held  severely  along  the  completion,  soon  expected,  will  give  the 
kind  can  be  done  there  if  in  any  school.  We  ''"es  of  those  who  do  not  have  this  larger  Louisville  &  Nashville  advantages  which  it 
should  feel  a  trifle  dubious  about  the  success  ultimate  fitness,  he  will  be  at  a  serious  dis-  has  long  needed  in  the  territory  east  of  the 
of   an    attempt   to   effectively   enlighten   the    advantage.  i,.on  district  of  northern  Alabama, 

youthful  mind  in  the  "practice  and  princi-  This  has  discouraged  many  college  gradu-  The  operated  mileage  consists  of  a  large 
pies  of  rate  making"  unless  a  year  were  al-  ates  who  have  aspired  to  a  railroad  life,  and  number  of  separate  financial  entities  bound 
lowed  to  intervene  between  the  two  halves  they  have  gone  elsewhere.  We  have  no  ready-  together  by  ownership  of  stock  or  control  of 
of  the  subject;  but  in  the  bright  lexicon  of  niade  solution  of  this  difficulty,  but  it  needs  stock.  In  the  past  year  the  company  has 
the  business  college  there  is  no  such  word  to  he  solved,  for  there  is  no  question  that  consolidated  some  of  these  properties  with 
as  fail,  so  there  is  no  room  here  for  the  pes-  the  railroads  need  educated  men.  It  is  a  the  parent  company.  The  Alabama  Mineral 
simist.  It  is  a  sign  of  sagacity,  certainly,  to  ^'orious  charge  against  railroad  managers  Railroad  and  the  Birmingham  Mineral  Rail- 
put  practice  first  and  principles  second,  when  a  man  of  practical  affairs  and  such  emi-  ,-oad  have  been  merged  in  this  way.  Both 
The  man  who  prepared  the  course  evidently  nence  in  his  calling  as  President  W.  H.  Bald-  these  roads  have'  heretofore  been  operated 
knows  a  thing  or  two  about  rate  making.  As  win,  Jr.,  accounts  for  the  small  representa-  ag  part  of  the  system  but  were  controlled 
in  the  case  of  schools  of  journalism,  the  tion  of  college  men  in  railroad  employ  on  through  ownership  of'  the  entire  issues  of 
visits  to  business  institutions — taking  a  look  the  ground  that  the  railroad  manager  lias  not  capital  stock  and  first  mortgage  bonds.  The 
at  real  work— must  in  any  event  be  of  the  as  yet  arranged  a  plan  for  injecting  the  col-  company  has  also  acquired  the  entire  capital 
utmost    importance.      Taking   a    hand    at   it    lege  man  into  the  organization.  stock  of  the   Newport  &   Cincinnati   Bridge 

would  be  better.     It  is  hard  to  see  how  the  '  Co.,  and  has  taken  for  itself  the   full  title 

railroad  course  can  be  of  great  value  unless  to  the  property,  and  has  bought  the  South- 

Ihis  part  of  tne  teaching  is  done  in  the  most  The  interesting  tables  of  various  items  of  ern  division  of  the  Cumberland  &  Ohio, 
thorough  and  systematic  manner.  Random  maintenance  expenses  given  for  ten  sue-  which  was  sold  under  foreclosure.  All  these 
half-day  excursions  will  never  fill  the  bill.  ceKsive  years  in  the  annual  reports  of  the  properties  are  or  will  be  deeded  to  the  Cen- 
What  may  be  called  the  literary  side  of  JHinois  Central  and  of  the  Yazoo  &  Missis-  tral  Trust  Co.  as  pledges  under  the  unified 
this  business  training — the  language,  geogra-  sippi  Valley  Railroad  show  in  a  striking  way  mortgage.  The  financing  of  the  year  is  indi- 
phy,  law  and  science — will,  of  course,  give  how  certain  renewals  fluctuate.  Thus  the  cated  by  the  table  below, 
full  value  to  every  young  man  who  devotes  Illinois  Central  used  34,614  tons  of  rails  for 
himself  to  it.  The  education  of  men  for  busi-    renewals   in    1899-1900,    when    it   had   about    inc-eased  liabilities— 

ness  has  long  been  a  mooted  question,  but    6,000  miles  of  track,  or  5.77  tons  per  mile  of       Funded  debt  $9,055,179 

there  can  be  no  two  sides  to  it  if  a  young    track;    in  the   year  ending  with   June   last,        i>TOfit° and  loss '.'"         3391714 

man  has  the  strength  and  energy  necessary    with  an  average  of  6,480  miles  of  track,  it    Decreased  assets — 

to  succeed.    There  has  been  a  disposition  to    Put  in  24,037  tons  of  rails,  or  3.67  tons  per        Mlt'c^-iai?  and  Vuppiies I'lilile 

■consider  the  educated  man  and  the  business    mile  of  track.     On  a  railroad  like  this,  with        ^  —^ '-^ 

man  of  so  distinctly  different  type  that  the    abundant   earnings  and   the   best  of  credit,  ^"t'^l  $24,047,768 

attainments  of  the  one  do  not  make  for  the    there  can  be  no  question  of  postponing  re-  Credit: 

fitness  of  the  other.     But  it  is  idle  to  main-    newals   too    long.      Last   year   rail    renewals     Increased  assets— 

tain  at  this  late  day  that  education  does  not    were  less  than  1  per  cent,  of  the  total  work-       ^S^^^e'ed^t  s^u°b'lXat1'companies    ^"iseloe? 

have  its  place  in  every  calling  of  life.     In    ing  expenses.     The  figures  for  tie  renewals        Sundry  accounts 222.109 

many  cases  the  best  combination  on  which  to    show    even    greater    fluctuations:     1,987,356        contfngenrasslts  ■.■.■.■.■.■.'.■.:■..■  i.i .'        1,046,204 

■compromise  with  the  extreme  "practical"  ad-    ties  were  used  in  1901    (about  320  per  mile     Decreased  liabilities— 

vocate  is  for  the  boy  to  be  first  placed  in    of  track) ;   1,086,693   (172  per  mile  of  track)         sun¥ry%Mo°unts^  926'742 

business  for  a  period  of  about  two  years  so    in    1903,    and    1,563,898     (241    per    mile    of  — ^^ 

that    he    can    learn    something    of    practical    track)   last    year.     Tie    renewals    have    cost  Tot&\  ^■24,04<,<6S 

work  and  accustom  himself  to  its  drudgery,  more  than  rail  renewals  in  every  year  of  the  The  increase  by  sale  of  collateral  trust 
The  wider  outlook  of  the  school  will  then  be  ten  except  1903,  and  for  the  entire  ten  years  bonds  and  unified  bonds  yielded  over  $9,000,- 
romantic  to  him  in  its  reaches  and  rich  in  50  per  cent,  more  ($4,990,006  for  ties  against  000,  and  the  assumption  of  the  guarantee  of 
Its  illuminating  explanation  of  the  things  $3,288,406  for  rails).  The  Yazoo  &  Missis-  interest  on  properties  taken  over  added  $3.- 
with  which  he  has  already  had  familiar  con-  sippi  Valley  report  shows  the  cost  of  rail  254,000  more  to  the  increase  of  liabilities, 
tact.  If  such  a  theoretically  perfect  combi-  renewals  to  have  varied  from  a  credit  of  The  change  in  the  form  of  ownership  from 
nation  of  the  apprenticeship  and  the  instruc-  ?831  in  1901  to  an  expenditure  of  $140,919  investments  to  property  merged  into  the  gen- 
tion  is  impossible  the  next  best  thing  is  the  last  year,  when  it  was  more  than  the  aggre-  eral  property  of  the  Louisville  &  Nashville 
school  course  in  which,  toward  the  end,  the  sate  for  the  eight  years  from  1895  to  1902.  accounts  for  the  decreased  investments  of 
outlook  is  widened  by  contact  with  real  life  The  credit  we  may  suppose  to  be  due  to  $6,528,000,  and  for  an  equivalent  amount  in 
as  is  proposed  at  the  Wharton  school.  sales  of  old  rails  much  in  excess  of  the  105    the  cost  of  road  among  the  increases  in  as- 

Circumstances  as  well  as  talent  largely  tons  of  new  ones  put  in  the  track  in  1901.  sets.  The  increased  advances  to  sub-com- 
■control  the  drift  of  men's  lives  towards  that  "^^e  renewals  have  varied  from  292,242  last  panies  are  incidental  to  the  construction  now 
place  where  they  come  to  do  their  life's  work,  y^^^  to  493,360  in  1898,  that  is,  from  249  to  in  progress.  The  income  account  is  not  un- 
These    circumstances    are    fortuitous    more    ^^^   P^r  mile   of   road    (not  track).     When    favorable: 

often  than  prearranged  or  foreseen,  so  that    ^^®   ''o^^    was   built   there   must  have   been  1904.  1903.         increase, 

it  is  impossible  to  determine  in  advance  those  timber  enough  on  the  right  of  way  to  tie  Earnings  .....$36,493,792  $35,449,377  $1,49-4.414 
things  for  which  a  boy  ought  to  fit  himself,  the  track  several  times  over.  The  cost  per  '5'=P<^°ses  . . .  -o,i4i.o48  -^■»'"-"i-  1^1^^ 
This  fact  largely  modifies  the  advantage  of  ^ie  of  tie  renewals  was  only  24  cents  in  1895,  Net  earnings. $11,802,244  $11,478.56.5  $323.«70 
a  highly  specialized  training.  But  the  other  30  cents  in  1900,  and  a  trifie  less  than  40  ^^"^^^  income...  l.63o,io4  1.122.493  5i-<.6i 
fact  that  anything  well  learned  contributes    cents  last  year— figures  which  most  railroads        All    income.  .$13,437,398  $12,601,058     ?836,:{40 

to  a  facility  in  other  things  most  indirectly    ^"1  «a^'y-    ^'^"■■^''   _6J49^  _C^390^10       3o9.-if. 

related,   largely   compensates  for  the  direct  "  Net  income  ..   $6,688,171     $6,211,047      $477,123 

inapplicability  of  much  that  is  learned.     In  Louisville   &    Nashville.  The  net  result  is  an  increase  of  about  half 

general  it  is  fairly  safe  to  say  that  the  spe-  a  million  dollars,  due  partly  to  the  increase 

cific  mechanical  facility  for  any  work  must  Louisville  &  Nashville  for  the  year  closing  in  earnings  on  L.  &  N.  proper  and  part  to 
be  acquired  in  the  performance  of  the  work  June  30  reported  a  net  income  of  $6,688,000,  the  profitableness  of  the  other  properties  ' 
itself  and  cannot  be  acquired  in  any  school  which  amounts  to  11.15  per  cent,  upon  the  owned.  Half  of  the  increase  in  direct  earn- 
satisfactorily.  Hence  the  reason  why  the  stock,  but  the  directors  charged  expenses  ings  was  from  freight  and  half  of  the  in- 
practical  man  is  disposed  to  look  with  some  with  $1,746,000  of  betterments.  If  we  restore  crease  in  returns  from  freight  was  due  to 
distrust  upon  too  much  specialization  in  the  to  income  the  amount  thus  deducted  we  have  the  higher  average  rate,  the  other  half  being 
school.  a  total  net  income  of  $8,434,000,  or  14.06  per     due   to   new   business.     The  average  receipt 

There  is  another  side  to  this  question  cent,  on  the  stock.  Last  year  the  correspond-  per  ton  mile  increased  from  .779c.  to  .790c., 
•which  should  not  be  ignored.     If  we  grant    ing  earnings  were  13.69  per  cent,  therefore    or  1.41  per  cent.    Expenses  increased  $1,171,- 
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000.  This  increase  was  about  equally  divided 
between  maintenance  and  transportation 
expense. 

The  report  this  year  contains  a  detailed 
table  of  expenses  which  is  a  decided  improve- 
ment over  the  crude  exhibits  formerly  given; 
but  no  comparisons  are  made  with  last  year's 
operations.  It  is  noticeable 
though  at  the  outset  that  coi 
ducting  transportation  expense 
is  not  a  large  proportion  of  earn 
ings,  being  only  about  35  pei 
cent.  The  increase  for  the  yeai 
being  only  slightly  over  half  a 
million,  puts  this  among  the  few 
roads  in  which  the  increase  oi 
the  transportation  expense  on 
the  year  is  not  all  out  of  propoi 
tion  to  the  increase  in  earnings 

The  property  evidently  ■sNati 
well  maintained;  the  bettei 
ment  expenditures  charged  to 
earnings,  amounted  to  $1,746 
000  compared  with  $2,000,000 
last  year.  Not  a  serious  de 
crease.  Over  one-third  of  the 
total  expenditure  for  improve 
ments  was  for  equipment  and 
over  $300,000  of  it  for  sidings 
while  the  remainder  was  prin 
cipally  spent  for  buildings,  hea\ 
ier  rails  and  stronger  bridges 
The  notable  thing  in  operation.^ 
this  year  is  the  shifting  of  the 
balance  for  car  service  from  <t 
debit  balance  of  over  $100,000  to 
a  credit  balance  of  $12,000.  The 
aggregate  saving  is  not  large 
but  the  significance  of  these  fig 
ures  is  notable,  reflecting  as  they 
do  the  increase  in  equipment  and 
better  disposition  of  cars,  due  no 
doubt  largely  to  the  influence  of 
the  reform  in  method  of  pay- 
ment. 

The  balance  of  traflic  was  well  maintained, 
the  local  mileage  being  68  per  cent,  of  the 
whole,  though  this  was  slightly  less  than  last 
year.  The  average  train  load  has  been 
pushed  up  from  180  to  185  tons,  or  nearly  3 
per  cent.  By  the  purchase  of  the  new  equip- 
ment the  first  of  the  year,  the  rolling 
stock  is  apparently  in  very  good  condition. 
Of  the  locomotive  equipment,  10  per  cent, 
was  bought  within  a  year,  nearly  7  per  cent. 
of  the  passenger  equipment  and  12  per  cent, 
of  the  freight  equipment.    Freight  traffic  can- 


per  cent,  in  gross  receipts  and  of  65  per  cent,  per  cent,   of  the  freight.     Ninety  per   cent- 

in  gross  receipts  per  mile  of  road  since  the  of  the  passenger  traffic  is  classed  as  local, 
reorganization  in   1900.     The   company   has        Operating  expenses  for  the  year  were  $7,- 

built  but  little  new  road.     The  ton  mileage  524,600,  or  $899,404  more  than  last  year,  leav- 

increased     .4     per     cent,    and     the     freight  ing  a  gain  in  net  earnings  for  the  year  of 

train    mileage    6    per    cent.;    but    the    aver-  $454,357.      Maintenance    of   way   charges   in- 


receint 


mile    increased 


creased  $232,645  and  conducting  transporta- 
tion increased  $576,664,  heavy  renewals  of 
rails  having  b:_en  made.  During  the  past 
five  years  ties  and  rails  have  been  renewed 
on  over  60  per  cent,  of  the  track,  and  re- 
newals of  ballast  during  the  same  period 
average  about  35  per  cent.  Maintenance  of 
equipment  charges  remained  about  the  same, 
as  in  1903,  increasing  only  $39,930.  During 
the  year  17  locomotives  and  50  passenger 
coaches  were  added  to  the  equipment.  In 
the  past  five  years,  the  total  tractive  power 
of  the  locomotives  in  service  has  been  in- 
creased from  2,874,520  lbs.  to  5,460,445  lbs.,, 
or  89.9  per  cent.  At  the  same  time,  the  aver- 
age capacity  per  freight  car  has  increased 
from  21.52  tons  to  31.72  tons. 

The    more   important   statistics   of   opera- 
tion follow: 

1904.  1903. 

Average   mileage   worked.  .  915.2  915.4 

Gross  earnings   $11,425,853  $10,071,09a- 


Freight  earnings   7,445,8 

Passenger  earnings   ....  3,351,943 

Mail     259,899 

Express    253,921 

Operating  expenses    7,524.600 

Maint.-ot-way    1,446,010 

Maint.   of  equipment.  .  .  .  1,230,762 

Conducting  transportat'n  4,559,731 

General  expenses    288,094 

Net  earnings   3,901,253 

Net  income    3,561.253 

Surplus.  June  30  693,346 


6,610,637 
2,908,583 

241,112 

218,03» 
6,625.196 
1,213,365 
1,190,832 
3,983,068 

237,931 
3.445.897 
3,100,897 

569,438 


NEW  PUBLICATIONS. 


Mechanical  Railway  Signaling.     By  H.  Ray- 
nar  Wilson.     London:     Published  by  The 
Railway  Engineer,  3  Ludgate  Circus  Build- 
ings.    Price  18  shillings,  net. 
The  first  edition  of  this  work  was  issued  four 
years  ago  and  was  noticed  in  the  Railroad 
cent.,  making  the  earnings  per  freight  train-    Gazette  of  Oct.  5,  1900;    and  now  the  pub- 


Louisville  &   Nashville. 


mile  a  little  over  6  per  cent,  better.  Passen- 
ger earnings  per  passenger  train-mile  in- 
creased over  15  per  cent. 

The  report  is  not  as  complete  as  could 
be  desired.  The  statement  of  improvement 
work  does  not  show  what  work  is  charged 
to  capital  account  or  what  to  income  ac- 
count. Expenditures  for  betterments  and 
equipment  during  the  year  amounted  to 
$697,893  as  compared  with  $1,879,410  in  1903. 


lisher  has  issued  a  second  edition.    It  is  an 


to    $11,425,853,    as    against    $10,071,092    last 
year.     F'reight  earnings  contributed  $7,445,- 


Of  this,  $595,904  was  for  Improvements  on 
not  be  examined  as  no   tonnage  tables  are    roadbed  and  structures,  as  against  $1,636,465 
given.     On  the  whole  the   report  tells  of  a    expended  for  the  same  purpose  last  year. 
year  of  successful  operation  with  no  large        Gross  earnings  from  all  sources  amounted 
expansion   in   the  traffic   or  the   operations. 
The  new  line  which  is  in  course  of  construc- 
tion is  not  yet  a  considerable  factor  in  the 
business  of  the  road.    Louisville  &  Nashville 
has  a  safe  reserve  in  the  standard  of  main- 
tenance and  in  the  physical  condition  of  the 
property    and    equipment.     Conservatism    is 
plainly  impressed  upon  every  feature  of  the 
report. 


Chicaqo  &  Alton. 


The  fourth  annual  report  of  the  Alton 
shows  the  same  characteristic  development 
of  traffic  which  has  been  evident  in  the  oper- 
ations of  the  property  since  it  was  acquired 
by  the  "Harriman  interest"  in  1900.  This 
growth  in  traffic  is  best  illustrated  by  the 
following    table    comparing    the    gross 


Chicago  &  Alton. 

877,  an  increa.se  of  $835,240.     It  is  in   live    elaborate  work   of  200  pages,  describing  in 
ceipts "  and  "the"  gross'Ve'celpts  per^  mile  "of    stock,   grain,   flour  and   mill    products   that    much  detail  the  principal  kinds  of  mechan 


road  for  the  past  six  years. 


Gross. 

1899 ?6,.'.46..-)90 

1900 7,796,450 

1901 9,036,656 

1902 9,22.5,739 

1903 10.071,092 

1904 31,425,853 

The   table   shows    an    incre 


-Rccelpts,- 


Per  mile  of  road. 

$7,766 

9,119 

9,826 

10.032 

11,002 

12,484 

of    about    75 


the  chief  traffic  gains  of  the  year  are  found, 
the  increase  in  flour  and  mill  products 
amounting  to  85  per  cent,  over  last  year 
and  the  gain  in  live  stock  to  nearly  $200,000, 
or  40  per  cent.  more.  Receipts  from  passen- 
ger traffic  amounted  to  $3,351,943,  an  in- 
crease of  $443,360,  or  15  per  cent.,  and  pas- 
senger receipts  are  now  equal  to  nearly  50 


ical  (manual)  interlocking  machines  in  use 
in  England.  A  considerable  number  of  new 
illustrations  have  been  added  and  the  index 
has  been  amplified.  Mr.  Wilson,  who  some 
years  since  dissolved  his  connection  with 
the  Lancashire  &  Yorkshire  Railway,  has 
written  a  book  on  "Power  Railway  Signal- 
ing,"  which,   it   is  announced,   will   be   puh- 
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lished  at  an  early  day;  and  to  this  new  work 
has  been  transferred  some  of  the  matter 
from  the  older  book  on  electric  train  staffs 
and  tablets  for  single  track  working.  This 
forthcoming  book  describes  controlled  man- 
ual and  automatic  block  signaling,  and  pneu- 
matic interlocking. 


^tate  Demurrage  Rules;  by  John  B.  Daish. 
Published  by  Orain  Dealers  Journal,  Chi- 
cago. Price  $1. 
This  is  a  reprint,  evidently  made  by  a  care- 
ful lawyer,  of  the  laws  relating  to  demur- 
rage on  freight  cars  in  the  States  of  Con- 
necticut, Florida,  Georgia,  Louisiana,  Min- 
nesota, Mississippi,  Missouri,  North  Caro- 
lina, North  Dakota,  South  Carolina,  Texas 
and  Virginia.  Following  the  laws  them- 
selves is  a  digest  showing  in  tabular  form 
the  main  features  of  the  laws  in  each  State. 
For  example,  the  free  time  in  Connecticut 
is  four  days;  in  one  State  72  hours;  in  eight 
States  48  hours;  in  one  State  the  time  al- 
lowed on  grain  is  only  24  hours;  one  State 
does  not  specify  the  free  time. 


1/OCi  in  Mechanical  Drawing.     Part  III.  Pis- 
ton  Acceleration,   by  Alex.   MacLay.    The 
Technical    Publishing   Company,    Limited, 
Manchester,  England.      (D.  Van  Nostrand 
Co.,  New  York).     120  pages,  5  in.  x  8  in. 
Cloth.     Price  2s.  6d. 
The  aim  of  this  book  is  to  introduce  to  the 
student   a   class   of    loci    which   are    neither 
geometrical  nor  mechanical.     Curves  of  veloc- 
ity and  acceleration  are  discussed  and  worked 
out  in  connection  with  examples   of  piston 
motion   in  engine  mechanisms  of  the  slider 
crank  order.    The  book  is  especially  valuable 
inasmuch  as  it  embodies  a  number  of  notes 
■which  heretofore  have  not  been  available  to 
students  of  this  subject. 


TRADE   CATALOGUES. 


The  Buckeye  Jack  Manufacturing  Co.. 
Louisville,  Ohio,  has  issued  a  new  catalogue, 
its  third.  The  first  pages  show  the  four  dif- 
ferent styles  of  jacks  that  the  company  has 
been  making  since  its  establishment  in  1902. 
The  construction  is  fully  described,  and 
views  of  the  assembled  jack  and  of  the  de- 
tail parts  shown;  also  the  chief  character- 
istics of  each  style  are  enumerated.  Three 
new  jacks  have  been  added  to  the  previous 
line,  and  four  more  styles  are  to  be  added 
in  a  very  short  time.  The  three  new  jacks 
are  described  and  illustrated  in  the  same 
manner  as  those  preceding.  For  the  four 
styles  soon  to  be  added,  the  capacities  and 
the  purposes  to  which  they  are  adapted  are 
given.  On  the  last  two  pages  are  printed  a 
number  of  testimonials  relative  to  "Buckeye" 
jacks. 


The  Under-Feed  Stoker  Company  of 
America. — The  September  number  of  "The 
Publicity  Magazine,"  published  by  this  com- 
pany in  the  interests  of  the  Jones  stoker, 
contains  a  number  of  half-tone  illustrations 
of  boiler  rooms  in  which  these  stokers  have 
been  installed  as  well  as  a  number  of  in- 
teresting facts  in  regard  to  stoker  equip- 
ments. A  table  of  standard  steam  boiler 
measurements  is  given,  and  the  results  of  a 
boiler  trial  made  at  the  University  of  Chi- 
cago are  also  shown.  The  boiler  in  this 
trial  was  equipped  with  a  Jones  stoker. 
Aside  from  its  mechanical  features  the  mag- 
azine contains  a  considerable  amount  of 
light  reading. 


The  Crocker-Wheeler  Company,  Ampere,  N. 
J.,  sends  a  pamphlet  bearing  the  title  "Rail- 
way Generators  at   the   Louisiana   Purchase 


Exposition."  It  contains  illustrations  and 
descriptions  of  the  engines  and  generators 
used  in  the  Intramural  power  plant.  This 
plant  consists  of  six  steam-driven  units,  each 
driven  by  a  different  make  of  engine,  and 
one  generator  driven  by  a  water-wheel.  The 
capacities  of  the  generators  range  from  100 
k.w.  to  900  k.w.  They  are  of  the  Crocker- 
Wheeler  standard  railway  type  and  are  com- 
pound wound  for  550  volts. 


The  Rand  Drill  Company,  ISew  York,  is- 
sues its  circular  No.  14.  It  contains  illus- 
trations of  the  latest  pneumatic  hand  tools 
such  as  are  used  for  chipping,  calking,  flue 
beading,  riveting,  drilling,  etc.  Short  de- 
scriptions and  tables  showing  the  capacities 
of  the  tools  are  given,  as  well  as  a  number 
of  half-tone  illustrations  which  show  the 
tools  in  actual  use.  These  photographs  can- 
not help  but  impress  one  with  the  wide 
range  of  usefulness  of  the  pneumatic  hand 
tool. 


Bulletin  No.  171  of  the  American  Blower 
Company,  Detroit,  Mich.,  describes  its  newest 
engine.  Type  A,  which  is  a  vertical,  enclosed 
self-oiling  design.  Considerable  space  is 
given  to  the  method  of  lubrication,  which  is 
illustrated  by  a  phantom  perspective,  and 
the  details  of  which  are  fully  illustrated  and 
carefully  described.  Other  details  are  also 
described,  and  illustrations  of  the  most  im- 
portant parts  shown. 


The  Xiles-Bemoit-Pond  Company,  New 
York,  is  distributing  its  September  number 
of  the  Progress  Reporter.  A  full  detailed 
description  and  illustrations  of  the  improved 
Pond  car  wheel  lathe  are  given,  as  well  as  a 
short  article  which  gives  in  detail  the 
method  of  operation  recommended  for  at- 
taining the  highest  rate  of  production.  The 
company  claims  that  with  this  lathe  an  aver- 
age of  six  pairs  of  car  wheels  can  be  turned 
out  in  10  hours. 


Joseph  T.  Kyerson  d  Son,  Chicago,  111., 
issue  a  booklet  bearing  the  title  The  Path 
the  Calf  Made.  The  tale  is  in  verse  and 
tells  about  the  historic  calf,  wabbly  of  legs, 
which  left  a  crooked  trail,  which  became 
a  path,  a  lane,  and  finally,  after  many  years, 
a  city  street.  The  moral  is  applied  to  flue 
welding;  the  only  straight  road  is  by  way 
of  the  Ferguson  flue-welding  machine,  which 
is  described  and  illustrated. 


The  Richmond  Electric  Company,  Rich- 
mond, Virginia,  maker  of  electrical  ma- 
chinery, is  distributing  its  bulletin  No.  3. 
It  contains  a  full  detailed  description  and 
illustrations  of  the  R.  E.  type  direct-current 
generators.  These  generators  are  made  in 
18  sizes  varying  from  0.75  k.w.  to  37i/^  k.w. 
A  table  shown  in  connection  with  a  diagram 
gives  the  dimensions  and  weights  of  the 
machines. 


Dean  Bros.  Steam  Pump  Works,  Indianap- 
olis, Ind.,  is  distributing  an  interesting  book- 
let descriptive  of  its  condensing  machinery. 
It  opens  with  a  short,  but  comprehensive 
article,  which  explains  the  duties  of  the  air 
pump  and  condenser.  This  is  followed  by 
detailed  descriptions  and  line  and  half-tone 
illustrations  of  different  types  of  air-pumps, 
jet  and  surface  condensers,  cooling  towers, 
etc. 


Chapman  Valve  Manufacturing  Company. 
Indian  Orchard,  Mass.,  issues  a  pamphlet 
containing  a   partial   list  of  customers  who 


use  its  valves  for  high  and  low-pressure  and 
superheated  steam  service.  This  company 
makes  valves  from  %  in.  to  72  in.  in  diam- 
eter, operated  by  hand,  air,  electric,  or  hy- 
draulic power.  Line  and  half-tone  illustra- 
tions of  various  types  of  valves  are  shown. 


Something  Pneumatic,  or  the  September 
number  of  the  monthly  magazine  of  the  Chi- 
cago Pneumatic  Tool  Company,  contains  tBe 
usual  number  of  interesting  articles  on  pneu- 
matic devices  and  their  applications;  also 
a  reprint  of  a  paper  on  "River  Wells  and 
Horizontal  Delivery  of  Water,"  read  by  C. 
H.  Friederick  before  the  Ohio  Society  of  Me- 
chanical, Electrical  and  Steam  Engineers. 


The  Crane  Company,  Chicago,  111.,  sends 
a  leaflet  descriptive  of  its  renewable  seat 
and  disk,  globe  and  angle  valves,  and  of  its 
renewable  seats  and  wedge,  straight-way 
valve,  for  high  pressure  service.  Illustra- 
tions, sizes  and  prices  of  the  valves  are 
given.  The  company  is  also  distributing  an 
illustrated  pamphlet  descriptive  of  its  ex- 
hibit at  the  St.  Louis  Exposition. 


The  Obermayer  Bulletin  for  October,  pub- 
lished by  The  S.  Obermayer  Company,  is  de- 
signed primarily  to  show  the  various  goods 
made  by  that  company  and  their  adaptabil- 
ity to  foundry  practice.  There  is  also  an 
article  on  "Brass  Melting,"  and  other  articles 
on  new  foundry  materials  that  have  pre- 
viously not  been  advertised. 


The  Little  Blue  Flag,  a  magazine  pub- 
lished by  The  Lowe  Brothers  Company,  Day- 
ton, Ohio,  contains  in  the  September  num- 
ber a  statement  regarding  the  outlook  for 
fall  business,  which  it  pronounces  most  en- 
couraging. There  are  also  other  articles  of 
interest  to  paint  sellers  and  paint  users,  and 
some  good  advice  for  both. 


The  Garvin  Machine  Company,  New  York, 
issues  a  pamphlet  in  which  brief  descriptions 
and  illustrations  of  about  135  modern  special 
machine  tools  are  given.  This  is  being  dis- 
tributed among  the  various  manufacturing 
companies  with  a  view  of  interesting  them 
in  an  economic  method  of  making  duplicate 
machine  parts. 


CONTRIBUTIONS 


Multiple     Unit     Control     for     the     Subway 
Cars. 


The  new  cars  for  the  Interborough  Rapid 
Transit  Company  to  be  used  in  the  New 
York  Subway  are  equipped  with  the  Sprague- 
General  Electric  system  of  multiple  unit 
control.  It  was  erroneously  stated  in  the 
article  on  "Power  Equipment  for  the  New 
York  Subway"  in  the  Railroad  Gazette,  Sep- 
tember 16j  that  these  cars  were  equipped 
with  the  Westinghouse  electro-pneumati-.- 
system  of  control. 


Unions    vs.    Individual    Progress. 


To  THE  Editor  of  the  Railroad  Gazette:  . 

The  editorial  on  "Unions  vs.  Individual 
Progress"  in  your  issue  of  September  2  and 
the  comment  of  G.  S.  M.  in  your  issue  of 
September  9  suggest  some  other  reasons  foi- 
the  apparent  lack  of  interest  taken  in  thf 
welfare  of  the  railroad  companies  by  th" 
employees  in  the  train  service. 

Should    an    engineer   running   a    "pooled" 
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«iLglne  be  expected  to  make  repairs?  Charles 
Paine  in  his  "Elements  of  Railroading" 
pointed  out  the  economy  of  "pooling'.'  en- 
gines and  the  resulting  competition  among 
the  enginemen,  the  fair  apportionment  of 
labor  and  the  readiness  of  any  engine  or 
any  crew  for  an  emergency.  The  old  idea 
that  an  engineman  was  wedded  to  one  par- 
ticular engine  for  life  has  been  superseded 
by  the  modern  ideas  of  getting  all  possible 
work  out  of  an  engine  all  the  time  and  thus 
to  save  the  investment  of  large  amounts  of 
capital.  Few  if  any  railroad  oflBcers  will 
support  the  old  argument  that  the  senti- 
mental regard  of  the  engineer  for  his  own 
pet  engine  will  keep  it  in  more  perfect  con- 
dition than  could  be  attained  in  any  other 
way.     This  is  not  an  age  of  sentiment. 

Many  roads  are  practicing  strict  econo- 
mies in  doling  out  oil,  coal,  waste  and  other 
engine  supplies,  and  it  improves  an  engine- 
man's  record  to  use  just  as  little  of  these 
as  possible,  regardless  of  the  damage  to  bear- 
ings or  failure  to  make  steam  and  the  con- 
sequent delays  on  the  road.  As  for  the  train 
crews  the  one  sin  which  they  can  commit 
is  to  run  behind  schedule  time.  Cars  are 
coupled  with  more  certainty  when  they  are 
run  together  hard  and  time  in  switching  is 
saved  at  the  expense  of  damage  to  rolling 
stock.  The  train  crews  are  urged  on  by  the 
operating  department  and  the  motive  power 
departraent  repairs  the  damage.  If  a  rec- 
ord was  kept  of  O.  S.  &  D.  freight  charged 
against  the  train  crews  and  a  car  damage 
record  was  kept  against  the  engineer  and 
conductors,  together  with  a  record  of  delays 
to  trains  due  to  hot  bearings,  possibly  it 
would  point  out  ways  of  curing  some  of  the 
most  pernicious  practices  of  present  day 
railroading.  obsebvee. 


Comments  on   the   Pep   Diem    Rules. 


BT-ABTHtTE  HALE. 

1. — "The  rate  for  the  use  of  freight  cars 
shall  be  twenty  cents  per  car  per  day,  which 
shall  be  paid  for  every  calendar  day,  and 
shall  be  known  as  the  per  diem  rate." 
This  rate  was  the  result  of  a  series  of 
compromises  and  was  attacked  before  its 
adoption  by  the  advocates  both  of  higher 
and  lower  rates.  The  high  rate  men 
claimed,  with  justice,  that  20  cents  a  day 
does  not  represent  the  worth  of  a  modern 
freight  car,  or  even  its  cost  to  the  owners. 
The  low  rate  men  claimed  it  would  increase 
their  payments  for  car  hire  so  materially 
as  to  amount  to  a  confiscation  of  their  net 
earnings.  These  two  arguments  practically 
neutralized  each  other.  Under  the  mileage 
system  car  owners  were  getting  about  12 
cents  a  day  for  their  cars,  so  that  the  new 
rate  gave  them  an  increase  of  over  60  per 
cent.  More  than  this  would  have  been  an 
undue  hardship  to  the  railroads  which  had 
been  encouraged  during  the  existence  of  the 
mileage  system  to  increase  their  business 
by  the  use  of  foreign  cars.  It  has  been 
proved  that  these  railroads  can  stand  the 
20  cent  rate.  Whether  they  could  have  stood 
a  higher  rate  at  the  beginning  is  a  ques- 
tion. Some  of  the  railroads  which  were 
anxious  for  a  high  rate  have  found  that  20 
cents  was  high  enough  to  begin  with,  but 
there  is  still  a  persistent  demand  from  cer- 
tain influential  railroads  for  a  30  cent  rate. 
It  is  very  diflBcult  to  make  a  lucid  com- 
parison of  performance  under  the  per  diem 
and  the  mileage  system,  but  it  is  perfectly 
clear  that  20  cents  represents  33  miles  at 
six  mills,  and  there  are  a  great  many  rail- 
roads that  do  not  make  33  miles  a  day  with 
foreign  cars.  Such  roads  are  paying  more 
than  they  used  to  pay  for  such  foreign  cars. 
Most  of  them  make  this. up  from  increased 


receipts  for  their  own  cars  on  foreign  roads, 
but  some  do  not,  and  such  roads  are  not 
anxious  for  an  increase.  There  are  other 
roads  which  have  made  a  general  improve- 
ment in  their  methods  of  distributing  and 
handling  cars  and  thus  have  increased  their 
mileage  per  day  enough  to  warrant  their 
joining  the  ranks  of  the  high-rate  railroads. 

2. — "Days  shall  be  reckoned  by  subtract- 
ing the  date  of  receipt  from  the  date  of 
delivery.  The  day  of  receipt  shall  be  disre- 
garded and  payment  made  for  the  day  of 
delivery." 

This  rule,  like  Rule  1,  follows  very  closely 
the  language  of  what  we  may  call  the  orig- 
nal  per  diem  rules,  which  were  formulated 
by  the  trunk  lines  during  the  per  diem  expe- 
riment of  1S88.  These  original  rules  were 
adopted  by  the  Committee  on  Car  Service  of 
the  American  Railway  Association  and  were 
reported  by  the  committee  to  the  associa- 
tion with  slightly  varying  language  a  num- 
ber of  times  between  1888  and  1901. 

At  the  autumn  meeting  of  the  association 
in  the  latter  year,  these  rules  were  taken 
from  the  table  of  the  association  and  re- 
ferred back  to  the  committee  with  instruc- 
tions to  report  an  elaborated  set  of  per  diem 
rules.  This  action  was  taken  without  oppo- 
sition and  put  the  committee,  at  the  next 
meeting,  at  a  great  advantage  over  the  oppo- 
nents of  per  diem. 

A  few  words  are  added  to  the  original 
rule,  making  it  perfectly  clear  that  a  road 
which  holds  a  car  at  12.01  a.m.  of  any  day, 
is  responsible  for  the  per  diem  for  that  day. 
As  a  result,  there  is  no  confusion  in  closing 
the  per  diem  accounts  of  one  month  and 
opening  those  of  another  month. 

When  the  system  was  first  adopted  there 
was  a  good  deal  of  loss  to  car  owners  at 
interchange  points  where  there  was  no  man 
in  charge  at  night.  At  such  points  the  de- 
livering road  invariably  claimed  delivery  as 
of  the  evening  before,  and  the  receiving 
road  claimed  receipt  as  of  the  morning  after, 
and  between  the  two  roads  there  was  a  dif- 
ference of  one  day  in  their  per  diem  ac- 
counts. By  systematic  checking  on  the  part 
of  car  owners,  such  differences  are  gradually 
becoming  eliminated.  This  may  be  a  good 
place  to  say  that  many  railroads  are  em- 
ploying more  clerks  to  check  up  the  per 
diem  on  their  own  cars  on  foreign  lines 
than  they  do  to  check  up  the  per  diem  made 
by  foreign  cars  on  their  own  lines,  finding 
that  the  cost  of  such  checking  is  amply  re- 
paid by  corrections  in  the  car  accounts  of 
their  neighbors.  This  checking  of  another 
road's  accounts  is  something  that  has  only 
been  possible  since  the  adoption  of  the  per 
diem  system.  If  the  per  diem  accounts, 
which  can  be  checked,  are  so  inaccurate, 
what  must  have  been  the  inaccuracy  of  the 
accounts  under  the  mileage  system,  which 
could  not  be  checked? 

3.- — "A  road  shall  have  the  right  to  de- 
mand thi'  return  of  its  car  after  it  has  been 
twenty  days  consecutiveij  on  any  road.  If 
the  car  i.s  held  by  that  road  more  than  ten 
days  after  date  of  such  notice  on  the  pre- 
scribed form  (L),  making  thirty  days  in 
all,  thereafter  a  penalty  rate  of  80  cents  per 
day  in  addition  to  tiie  per  diem  rate,  shall 
be  paid  by  such  road  for  the  further  use 
of  that  car." 

This  rule  was  new  when  originally 
adopted  by  the  A.  R.  A.  in  the  spring  of 
1902,  and  like  all  new  rules  it  has  caused 
some  trouble.  There  have  been  a  good  many 
attempts  to  repeal  it,  chiefly  in  connection 
with  the  proposed  increase  in  rate,  as  noted 
above.  In  general  the  short  roads  prefer 
a  low  rate  and  penalty  and  the  long  roads 
prefer  a  high  rate  and  no  penalty.  It  was 
at  first  urged  that  the  penalty  rate  should 
apply  automatically  after  a  car  had  been  on 
a  foreign  road  more  than  30  days,  but  there 
seems  to   be  a   general   acquiescence  in  the 


present  plan,  especially  since  the  adoptioa 
by  the  American  Railway  Association  of 
a  prescribed  form  for  penalty  notices  and  a 
method  of  transmitting  them. 

At  present  the  chief  difficulty  in  connec- 
tion with  the  penalty  rule  is  what  appears 
to  be  its  evasion  in  certain  quarters.  These 
evasions  are  thought  to  occur,  first  where 
two  or  more  roads  are  under  one  General 
Manager,  and  it  is  in  the  power  of  their  gen- 
eral officers  to  move  foreign  cars  back  and 
forth  between  these  roads  forming  the  same 
system,  breaking  penalty  with  such  inter- 
change. Second,  when  cars  are  interchanged 
between  a  per  diem  and  a  non-per  diem 
road.  In  such  cases  the  per  diem  road  is 
usually  responsible  for  the  per  diem  rate, 
while  the  cars  are  on  the  non-per  diem  road, 
but  it  is  not  responsible  for  a  continuous 
penalty. 

These  cases  would  not  appear  so  aggra- 
vating if  it  were  not  for  the  fact  that  many 
industrial  roads,  which  in  the  eye  of  the 
car  owner  would  appear  to  have  no  stand- 
ing as  railroads  at  all,  are  considered  by 
their  connections  as  genuine  railroads,  even 
though  they  do  not  pay  per  diem.  The 
American  Railway  Association  has  not 
taken  final  action  on  any  of  these  questions, 
the  feeling  being  that  it  would  be  better 
to  allow  the  situation  to  develop  rather  than 
to  take  a  step  in  the  dark.  The  indications 
are,  however,  that  a  serious  effort  will  be 
made  at  the  next  meeting  to  draw  a  line 
which  will  exclude  from  the  per  diem  rules 
agreement  many  of  the  so-called  "industrial 
roads,"  putting  them  in  the  category  of  "sid- 
ings." When  this  question  is  settled,  there 
should  be  a  general  acquiescence  in  a  rule 
whereby  interchanges  between  a  per  diem 
road  and  a  non-per  diem  road  will  not  break 
penalty. 

The  question  of  divided  systems  is  com- 
plicated by  the  fact  that  many  of  these  sys- 
tems were  divided  for  accounting  purposes 
long  before  the  per  diem  system  was 
adopted.  It  hardly  seems  fair  to  give  any 
one  man  such  power  over  foreign  cars  that 
he  can  move  them  indefinitely  between  dif- 
ferent portions  of  one  system,  so  as  to  be 
able  to  forever  avoid  the  payment  of 
penalty. 

4. — "All  railroads,  including  ferry  lines, 
shall  he  responsible  to  the  car  owner  for 
amounts  accruing  for  the  use  of  a  car  at  the 
established  rates,  whether  such  a  car  is  in 
road  service  or  in  switching  service,  until 
the  ear  has  been  delivered  to  the  owner  or 
to  another  road." 

This  is  one  of  the  old  rules  with  slightly 
changed  language,  a  very  important  rule  at 
first  and  now  considered  as  an  absolute  mat- 
ter of  course.  Under  the  mileage  system  no 
mileage  was  paid  on  cars  in  switching  ser- 
vice, either  on  belt  or  trunk  lines,  and  no 
mileage  was  paid  on  cars  ferried  long  dis- 
tances; and  if  the  road  holding  the  car  was 
so  arbitrary  as  to  make  no  report  as  to 
whether  or  not  the  car  was  in  switching 
service,  this  arrangement  subjected  the  mile- 
age accounts  of  many  railroads  to  a  sus- 
picion which  it  is  to  be  hoped  was  unjust. 

As  noted  under  Rule  No.  2,  it  has  proved 
practicable  to  check  per  diem,  and  all  such 
suspicions  are  disappearing  rapidly. 

5. — "An  arbitrary  amount  for  each  car  in 
switching  service  may  be  reclaimed  by  the 
switching  line  from  the  road  for  which  the 
service  was  performed.  This  amount  shall 
bo  based  on  the  average  number  of  days 
actually  required,  and  be  determined  by  the 
roads  directly  interested  for  each  local  terri- 
tory." 

This  was  another  new  rule  designed  to 
make  it  nracticable  for  the  belt  railroads  to 
enter  the  per  diem  agreement.  While  the 
rules  were  in  process  of  formation,  the  traf- 
fic departments  of  a  number  of  railroads 
were  consulted  as  to  the  practicability  of  so 
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increasing  the  switching  rates  as  to  malte 
k  possible  for  the  switching  roads  to  enter 
the  per  diem  agreement  without  further 
provision  for  their  relief.  That  something 
had  to  be  done  was  evident,  for  in  a  num- 
ber of  cases  the  net  earnings  per  car  per  day 
of  the  switching  roads  was  less  than  the  per 
diem  rate  proposed. 

The  traffic  officials  so  consulted  decided 
that  as,  in  many  States,  the  maximum 
switching  rate  was  prescribed  by  law,  and 
as  at  other  points  the  switching  tariffs  were 
the  gradual  result  of  many  years'  experience 
and  involved  many  interests,  it  would  be  im- 
practicable to  make  any  general  change.  A 
very  difficult  problem  was  therefore  presented 
to  the  committee,  and  as  a  solution  they  pre- 
sented the  association  the  present  Rule  5, 
which  has  so  far  stood  without  change.  It 
is  a  very  elastic  rule  and  is  based  centrally 
on  the  idea  that  adjustments  of  switching 
rates  in  so  vast  a  territory  as  North  Amer- 
ica must  be  settled  by  local  bodies.  The 
only  restriction,  therefore,  that  the  associa- 
tion prescribed,  was  that  the  rate  of  re- 
claim should  be  arbitrary,  this  being  the 
only  evident  method  by  which  the  per  diem 
incentive  for  prompt  movement  of  cars  could 
be  maintained. 

Upon  the  passage  of  these  rules,  the  rail- 
■  roads  of  the  country  promptly  responded 
and  meetings  of  transportation  men  were 
held  in  June,  1902,  at  which  rules  were 
formulated  covering  these  switching  re- 
claims at  practically  all  points  in  the  coun- 
try. The  first  set  of  rules  was  formulated 
at  St.  Louis,  which  prescribed  a  reclaim 
amounting  to  the  per  diem  paid  on  a  certain 
number  of  days,  which  was  supposed  to  rep- 
resent the  average  for  the  round  trip  of  a 
car  in  terminal  switching  service,  while  a 
smaller  amount  was  prescribed  for  cars 
switched  between  one  railroad  and  another 
without  loading  and  unloading. 

There  has  been  singularly  little  change 
in  the  agreements  so  made.  At  Chicago  the 
rate  has  been  shifted  up  and  down,  and  at 
certain  other  points  experiments  have  been 
made  and  are  making  with  a  basis  of  the 
actual  time  consumed  by  each  car  in  switch- 
ing, with  a  maximum  allowance;  but  in  gen- 
eral, the  original  rules  have  stood  very  well. 

The  only  point  on  which  there  has  been 
any  general  change  is  on  what  has  been 
called  "Double  Reclaim."  Under  the  orig- 
inal rules  the  same  allowance  was  made  on 
cars  switched  either  for  loading  or  unload- 
ing as  was  made  for  cars  loaded  both  ways. 
Now,  cars  loaded  both  ways  in  switching 
service  take  more  time  and  involve  the  pay- 
ment of  more  per  diem,  and  it  is  gradually 
becoming  understood  and  accepted  as  a  prin- 
ciple that  it  is  better  to  make  a  lower  rate 
of  reclaim  and  apply  it  on  every  loaded 
movement  of  a  car  in  switching  service, 
than  it  is  to  make  exactly  the  same  allow- 
ance on  cars  loaded  one  way  and  on  cars 
loaded  both  ways.  Considering  the  fact  that 
this  was  practically  a  new  question  to  the 
transportation  men  in  the  country — for 
switching  rates  have  always  been  considered 
a  traffic  question — it  is  very  gratifying  thai 
the  question  was  solved  so  fully  and  so 
promptly. 

6. — "In  case  a  road  delivers  an  empty 
foreign  car  without  the  consent  of  the 
owner  to  a  road  which  does  not  pay  per 
diem  ;  or,  if  a  road  permits  the  loading  or 
reconsignment  of  a  foreign  car,  without  the 
consent  of  the  owner,  to  such  a  road,  it 
shall  be  resijonsible  to  the  owner  for  the 
payment  of  an  amount  equal  to  the  per 
diem  accruing  on  the  car  while  on  such 
road." 

This  rule,  which  holds  a  trunk  line  respon- 
sible for  the  per  diem  of  a  car  on  its  connec- 
tion, is  a  new  rule.  It  probably  did  more 
to  make  the  per  diem  system  a  success  than 
almost   any   other.     By   Rule   5   it   is  made 
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practicable  for  the  belt  lines  and  terminal 
railroads  to  enter  the  per  diem  agreement 
without  undue  loss,  and  by  this  rule  it  is 
made  very  much  to  the  interest  of  the  trunk 
lines  to  have  the  belt  lines,  terminal  rail- 
roads and  other  small  railroads  with  which 
they  connect,  sign  the  per  diem  rules  agree- 
ment. 

As  noted  under  Rule  3,  the  pressure  of  the 
trunk  lines  to  get  some  of  the  smaller  rail- 
roads into  the  agreement  has  been  so  great 
that  some  of  them  appear  to  have  pushed  in 
so-called  "industrial  roads,"  which  had 
never  been  counted  as  railroads  at  all.  To 
this  extent,  the  rule  may  be  said  to  have 
worked  too  well,  but  this  is  something  which 
can  be  readily  adjusted,  once  the  facts  are 
ascertained. 

7. — "When  home  route  cards  have  been 
requested  under  the  Master  Car  Builders' 
Rules,  the  per  diem  shall  cease  from  date  of 
request  to  owner.  When  a  car  has  been 
destroyed  and  reported  under  Master  Car 
Builders'  Rule.s,  the  per  diem  shall  cease 
from  the  date  of  notice  to  owner." 

8. — "When  a  car  is  detained  awaiting  the 
receipt  of  repair  material  from  its  owner, 
the  per  diem  shall  cease  from  the  date  the 
necessary  material  is  ordered  from  the 
owner  until  the  date  on  which  it  is  received 
by  the  road  holding  the  car." 

These  rules  have  worked  fairly  wen.  They 
are  designed  to  protect  the  owner  of  a  for- 
eign car  against  undue  delay  in  shops  and 
at  the  same  time  protect  the  road  repairing 
the  car  against  any  delay  caused  by  anti- 
quated car  design.  There  has  been  some 
d!iiiCUi.,y  in  checking  up  the  performance 
under  the  rules  on  roads  where  the  motive 
power  and  the  transportation  departments 
were  not  close  together,  but  this  is  some- 
thing which  usually  has  worked  itself  out. 

An  effort  has  been  made  to  change  Rule  8 
so  that  when  the  owner  was  obliged  to  sup- 
ply the  repair  parts,  the  per  diem  would 
not  begin  until  these  parts  had  actually 
reached  the  shop  where  they  were  needed, 
but  it  was  recognized  that  the  railroad 
where  the  shops  were  located  was  respon- 
sible for  the  movement  from  junction  point 
to  the  shop.  The  rule  was  therefore  allowed 
to  stand. 

9. — "The  interchange  reports  shall  close 
at  midnight  and  shall  include  all  cars  in- 
terchanged upon  the  date  named,  unless 
otherwise  noted  thereon.  The  reports  must 
be  sent  to  the  Car  Record  office  each  day, 
whether  cars  are  exchanged  or  not.  In 
eases  where  there  are  different  standards  of 
time  at  junction  points,  the  time  of  the 
more  easterly  reckoning  shall  be  used.  The 
interchange  reports  to  the  Car  Record  office 
from  junction  points  must  be  signed  by  the 
agents  or  other  authorized  representatives 
of  both  roads  on  the  prescribed  form,  the 
receipt  of  cars  delivered  being  thereby  ac- 
knowledged. Car  service  rule  No.  5  governs 
the  delivery  of  cars.  The  time  of  delivery 
of  cars  upon  interchange  tracks  of  connect- 
ing lines  shall  prima  facie  be  the  time  given 
by  the  delivering  road." 

This  rule  and  car  service  Rule  5  are  with 
some  slight  changes  the  original  rules  of 
1888.  It  is  to  be  noted  that  the  last  sentence 
of  Rule  No.  9  is  practically  the  only  change 
made  by  the  association  when  it  adopted  the 
original  rules  as  presented  by  the  committee 
in  the  spring  of  1902,  and  this  change  was 
proposed  by  the  leading  opponent  of  the  per 
diem  system.  It  is  a  very  good  provision, 
has  worked  very  well,  and  has  assisted 
greatly  in  the  checking  of  per  diem  reports 
mentioned  under  Rule  No.  2. 

(To  be  concluded  next  week.) 


Overtime   of    Freight   Trainmen."' 


I  do  not  find  that  our  men  are  at  all  in- 
clined to  loaf  or  drag  with  their  work  to 
make  overtime.    A  little  education  and  cau- 

*Notes  by  a  Trainmaster. 
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tion,  together  with  frequent  words  of  appro- 
bation for  good  work,  constitute  a  great  in- 
centive for  men  to  do  their  best,  and  there- 
by put  themselves  in  a  position  to  ask  favors 
now  and  then.  If  I  find  a  trainman  inclined 
to  shirk,  and  showing  a  disposition  not  to 
aid  in  making  time,  I  take  him  off  his  regu- 
lar run  and  put  him  on  the  extra  list  for  a 
while.  This  immediately  sets  him  to  think- 
ing in  the  right  direction.  I  am  pleased  to 
say,  however,  that  I  have  seldom  had  occa- 
sion to  do  this. 

When  there  is  a  rush  of  freight,  a  train- 
master must  quickly  anticipate  what  the  vol- 
ume of  traffic  is  likely  to  call  for  in  the  way 
of  train  service,  and  make  up  additional 
crews  accordingly,  so  that  ample  rest,  say 
from  six  to  eight  hours,  can  be  had  at  termi- 
nals. On  some  lines,  when  a  rush  of  business 
sets  in,  delays  on  the  road  increase  because 
trains  are  held  for  meeting.  This  leads  to 
additional  overtime.  Under  such  conditions 
an  advantage  can  be  gained  by  reducing  the 
load,  so  as  to  enable  the  engines  to  make 
a  better  run.  With  such  treatment  the  en- 
gines can  be  got  around  for  return  trips  in 
less  time  than  if  they  are  continually  bur- 
dened with  a  drag  of  cars  that  can  barely 
be  kept  in  motion. 

You  ask  what  I  mean  by  "excessive  over- 
time." I  mean  cases  where  crews  are  on  the 
road  on  a  continuous  trip  of  from  18  to  22 
and  24  hours,  making  about  as  much  over- 
time in  hours  as  their  regular  trip  time 
amounts  to.  I  have  been  told,  by  men  who 
have  come  west  from  eastern  lines,  that  the 
larger  part  of  their  pay  has  been  from  over- 
time work.  The  only  chance  for  sleep  they 
had  was  on  the  road,  when  waiting  on  sid- 
ings or  when  held  at  blocked  terminals. 

A  man  (a  fireman)  came  to  my  office  one 
day  last  winter  from  a  connecting  road 
and  applied  for  a  position  as  brakeman;  he 
was  in  his  working  clothes,  and  looked  as 
though  he  had  not  been  washed  for  48 
hours;  and  he  said  he  had  just  quit  the  other 
line,  as  they  wanted  him  to  go  out  on  an 
engine  when  he  had  just  come  in,  and  had 
been  on  the  road  without  sleep,  by  doubling, 
for  42  hours;  and  he  came  near  dropping 
asleep  in  the  chair  while  he  was  telling  me 
his  experience. 

There  has  been  more  than  one  wreck  re- 
corded in  the  past  year  caused  by  men  who 
had  been  overworked  being  kept  out  on  the 
road  on  excessive  overtime  hours,  beyond  all 
reason.  These  collision  records  are  a  sharp 
commentary  on  the  course  of  the  officials 
who  allow  such  things  to  come  to  pass.  In 
our  State  (Indiana)  the  Legislature  has 
passed  a  law  limiting  the  hours  of  labor  of 
trainmen  and  enginemen  to  16  hours,  and  re- 
quiring eight  hours  rest  thereafter,  except- 
ing in  emergencies  such  as  wrecks  and  wash- 
outs. Our  train  despatchers  are  cautioned 
to  look  out  for  trains  that  have  been  badly 
delayed,  and  arrange  for  their  proper  move- 
ment by  setting  out  cars,  if  necessary,  so  as 
to  get  them  into  a  terminal  within  the  pre- 
scribed time,  if  possible.  Our  freight  con- 
ductors are  also  instructed  to  call  the  de- 
spatcher's  attention  to  their  situation  when 
nearing  the  16  hour  limit,  so  that  they  may 
not  be  overlooked.  Our  men  know  that  when 
they  get  in  from  a  hard  and  long  run  they 
are  sure  of  eight  hours'  rest. 

We  do  not  make  allowance  for  rest  that 
may  be  obtained  in  cabooses  on  the  line,  ex- 
cept, perhaps,  in  connection  with  circus 
trains  or  freights  that  are  on  sidings,  wait- 
ing, perhaps,  for  a  wreck  to  be  cleared.  Then 
we  advise  the  men  to  go  to  shiep  in  the  ca- 
boose, and  we  have  them  called  by  the  sta- 
tion agent  when  wanted.  . 
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Some    Notes    on    the    Early    History    of    the 
Hudson    River  Tunnel.* 


BY    S.   D.    V.    BUBR. 

In  the  early  work  upon  the  tunnel  two  op- 
erations were  marked  by  bold  originality, 
and  are  at  the  present  time  of  historical 
value,  one  as  a  disastrous  failure  and  the 
other  as  a  successful  solution  of  a  most  diffi- 
cult proposition.  But  neither  will  ever  be 
attempted  again  by  any  engineer  at  all  fa- 


of  the  river.  This  was  circular  in  section,  30 
ft.  inside  diameter,  and  the  shoe  was  carried 
to  a  depth  of  54  ft.  below  mean  high  water, 
or  60  ft.  below  the  ground  surface.  It  first 
passed  through  a  loose  filling  of  cinders  15 
or  20  ft.  thick  and  then  entered  silt.  "While 
the  shaft  was  being  lowered  the  water  was 
kept  out  by  two  pumps. 

The  vibrations  set  up  by  the  pumps  and 
the  friction  of  the  side  of  the  shaft  disturbed 
the  ground,  especially  on  the  side  next  to  the 


Fig.  3 — View  at  Foot  of  Shaft  Showing  Entrances  to  the  Two  Tunnels. 
(7'Ae  circular  openitiff  above  the  men   nliujcs  the  location  of  the  oriijinal   air-lock.) 


miliar  with  the  history  of  tunneling  or  with 
modern  methods  of  prosecuting  underground 
work.  Since  both  of  these  jobs  were  per- 
formed over  20  years  ago  it  may  be  of  inter- 
est to  briefly  recall  the  facts  about  each. 

Mr.  D.  C.  Haskin,  the  originator  and  pro- 
jector of  the  work,  was  not  an  engineer,  nor 
was  he  intimately  acquainted  with  the  meth- 
ods of  tunneling  then  in  vogue.  He  had  a 
vague  and  general  idea  of  what  had  been 
done,  but  no  knowledge  of  essential  details. 
His  only  engineering  experience  was  gained 
as  a  contractor  on  Western  railroads.  He 
was  his  own  chief  engineer,  in  fact  if  not  in 
name.  This  may  explain  why  he  permitted 
the  work  which  resulted  in  the  fatal  acci- 
dent of  1880.  The  shield  method  of  tunnelins 
■was  then  well  known,  as  it  had  been  thor- 
oughly tested  in  England,  and  had  been  suf- 
cessfully  employed  in  the  Beach  tunnel  un- 
der Broadway  at  Warren  street.  New  York. 
But  Mr.  Haskin  was  of  the  opinion  that  his 
own  method  of  an  unprotected  heading  pos- 
sessed advantages  in  the  lines  of  economy 
and  rapidity.  One  point  cannot  be  too 
strongly  emphasized — no  serious  accident 
•ever  occurred  in  those  headings,  either  in  the 
•one  in  silt  at  the  New  .lersey  end  or  the  ono 
in  sand  at  the  New  York  end.  While  blow- 
outs were  more  or  less  frequent,  the  time  ele- 
ment was  present  in  every  case,  so  that  the 
men  always  reached  the  locks  before  com- 
plete flooding  took  place.  The  fatal  accident 
about  to  be  described  was  due  to  causes 
widely  different  from  those  obtaining  in  the 
heading,  and  in  no  way  affected  the  principle 
under  which  the  work  was  carried  forward. 

The  first  work  connected  with  the  actual 
building  of  the  tunnels  was,  the  sinking  of  a 
brick  shaft  on  the  western  or  Jersey  shore 

'.\  previous  article  on   tbf  early  history  of  thf 
I'lson    River    tunnel    by    the    same    author    was 

•  ■twl  1',  th.    H'lilronil  Uazeltr,  .Inne  3,  1904. 


river.  This,  working  in  connection  with  the 
water  drawn  under  the  shoe  by  the  pumps, 
caused  the  ash  filling  to  flow  down  the  side 
to  the  pumps.  It  was  therefore  known  that 
the  material  to  be  passed  through  was  not  in 
an  undisturbed  and  compact  condition;  it 
was  treacherous,  and  it  afterwards  proved 
its  treachery. 

Twenty-nine  feet  below  the  top  of  the  shaft 
an  opening  was  cut  in  the  side  next  the  river 


and  an  air-lock  put  in.  This  projected  a  few 
inches  beyond  the  wall  and  was  at  a  higher 
elevation  than  the  crown  of  the  tunnels. 
It  was  not  the  intention  to  start  the  tunnels 
at  the  shaft,  but  to  begin  them  about  30  ft. 
from  the  shaft  and  afterwards  connect  them 
with  the  shaft.  The  connecting,  or  "tempo- 
rary entrance,"  as  it  was  called,  was  shaped 
like  a  funnel  and  was  composed  of  rings  2 
ft.  wide  and  each  18  in.  larger  than  the  one 
just  behind.  The  upper  edge  of  the  funnel 
was  in  a  practically  horizontal  line.  The 
outer  ring  was  20  ft.  in  diameter.  After  the 
completion  of  this  chamber,  excavation  was 
begun  at  the  outer  ring,  downward  and  side- 
ways, to  permit  of  the  starting  of  the  ma- 
sonry of  the  two  tunnels.  This  work  was  in 
silt  which  had  not  been  disturbed,  and  was 
prosecuted  in  the  same  way  as  the  heading 
described  in  our  issue  of  June  3  last. 

After  the  air-lock  had  been  put  in  one  of 
the  first  jobs  was  to  provide  sufficient  pro- 
tection for  the  inner  door  in  case  of  a  cave- 
in  at  this  point.  The  projecting  end  of  the 
lock  was  enclosed  in  a  tube  6  ft.  4  in.  in  di- 
ameter, 8  ft.  long,  built  of  %-in.  plates  well 
braced.  So  serious  had  become  the  trouble 
at  this  point  that  a  large  hole  was  dug  im- 
mediately above  it,  the  bottom  covered  with 
canvas  and  the  earth  replaced.  The  condi- 
tion of  things  at  this  time  is  shown  by  the 
sectional  elevation  and  plan.  Figs.  1  and  2, 
which  are  modified  somewhat  from  Burr's 
"Tunneling  Under  the  Hudson." 

It  was  now  time  to  remove  the  temporary 
entrance  and  make  a  permanent  connection 
between  the  shaft  and  tunnels — this  was  to 
be  one  large  chamber  embracing  both  tun- 
nels. The  four  largest  rings  were  widened 
and  deepened  and  the  masonry  built.  Of  the 
remainder  the  upper  third  had  been  extended 
and  the  plate  composing  this  carried  down 
the  shaft  and  fitted  as  closely  as  possible  to 
it.  While  this  work  was  going  on  the  pro- 
tecting tube  over  the  end  of  the  lock  was 
removed. 

During  a  change  of  shifts  a  blowout  oc- 
curred at  this  spot,  marked  x  in  Fig.  1. 
Eight  men  had  entered  the  lock  and  20  were 
in  the  chamber.  The  falling  debris  blocked 
the  lock  door  so  that  it  could  be  neither 
opened  nor  shut.  When  it  was  found  impos- 
sible to  move  the  door  the  glass  bull's-eye  in 
the  other  end  of  the  lock  was  smashed,  and 
as  soon  as  the  air  pressure  had  fallen  the 


Fig.   4 — End    of    North   Tunnel    Looking   toward   the   Shaft. 


OOTOBEB  14,  1904. 


THE     RAILROAD     GAZETTE. 


433 


outer  door  was  opened  and  the  men  in  the 
lock  escaped,  all  the  others  being  drowned. 
Concerning  this  work  several  facts  stand 
out  with  great  prominence.  It  had  been 
found  possible  to  build  the  tunnel  by  depend- 
ing largely  upon  an  equilibrium  maintained 
between  the  air  and  water  pressures.  But 
that  work  had  been  done  in  silt,  which  had 
never  been  disturbed.  In  this  case  the  ma- 
terial was  known  to  be  of  such  a  loose  char- 
acter that  it  could  not  be  relied  upon  to  serve 
as  a  barrier  between  the  water  and  air.  The 
bottom  of  the  tunnel  was  a  slope  on  which, 
or  in  which,  it  was  difficult  to  obtain  a  firm 
foundation  upon  which  to  rest  the  struts  sup- 
porting the  plates,  so  that  an  unusual  reduc- 
tion of  air  pressure  would  be  almost  sure  to 
result  in  the  giving  way  of  the  roof  plates.  The 
removing  of  the  protecting  tube  was  a  piece 
of  criminal  carelessness.  When  needed  most 
it  was  not  on  duty.  It  had  been  designed  to 
guard  against  just  such  an  accident  as  did 
happen,  and  it  served  no  purpose  whatever 


of  silt  had  tenacity  enough  to  hold  its  posi- 
tion until  he  could  complete  the  circle  of 
masonry.  His  experience  in  the  heading  had 
proved  that  silt,  in  its  original  state,  settles 
very  slowly,  and  it  was  this  characteristic 
he  took  advantage  of.  The  brickwork  was 
started  at  the  invert,  the  superintendent  him- 
self placing  the  first  bricks  in  order  to  prove 
his  confidence  in  the  stability  of  the  core. 
The  masonry  had  been  finished  several  days 
before  the  core  had  settled  to  the  bottom. 

During  the  latter  part  of  1882,  when  the 
heading  at  the  New  York  end  was  being  suc- 
cessfully built  through  water-bearing  sand, 
the  writer  said,  in  an  article  published  in 
Engineering  Netvs:  "The  fact  that  the  cais- 
son was  embedded  in  sand  led  to  the  belief 
among  many  engineers  of  high  standing  that 
an  outlet  could  not  be  obtained  and  the  tun- 
nel started  by  the  system  of  working  by 
compressed  air.  Indeed,  it  has  become  un- 
safe to  pronounce  an  unfavorable  opinion  in 
regard  to  any  particular-  piece  of  work  con- 
nected with  the  tunnel  •  in  more  than  one  in 


rectangular  form,  and  furnished  with  three 
independent  air-locks,  one  for  men,  one  for 
material  and  one  for  long  timbers.  It  was 
large  enough  to  span  both  tunnels  and  was 
sunk  to  the  invert.  The  caissons,  tunnels 
and  first  bulkhead,  with  its  air-lock,  are 
shown  in  Figs.  5  and  6. 

To  begin  work,  an  opening  conforming 
with  the  exterior  of  the  north  tunnel  was  cut 
through  the  side  of  the  caisson.  Beginning 
at  the  top,  flanged  iron  plates  were  inserted 
and  made  fast  to  the  caisson.  This  work 
was  pushed  forward  and  down  each  side,  and 
resembled  the  method  pursued  at  the  Jersey 
end,  but  was  much  more  diflacult  because  of 
the  nature  of  the  material.  The  plates  were 
braced  as  securely  as  possible  as  soon  as  they 
were  inserted,  but  settling  could  not  be  pre- 
vented, as  there  was  no  adequate  foundation 
upon  which  to  place  braces.  In  addition,  this 
unequal  settling  threw  the  plates  out  of  line 
and  opened  the  joints,  so  that  the  packing  of 
silt,  brought  for  this  purpose  from  the  other 
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Figs.  1    and  2 — Plan   and  Section  of  Shaft,     Figs.    5    and    6 — Plan    and   Section   of   New     Figs.    7,    8    and    9 — Methods   of   Advancing 
Temporary    Entrance    and    Completed  York  Caisson,  Tunnels,   Bulkhead   and  New   York    Heading    Through    Sand. 
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«xcept  to  protect  the  inner  lock  door,  and  yet 
for  some  reason,  never  sajtisfactorily  ex- 
plained, it  was  removed  before  the  end  of  its 
usefulness.  From  this  time  forward  engl- 
Beers  viewed  the  tunnel  with  suspicion. 

To  reopen  the  work  a  large  caisson  was 
sunk  just  over  the  temporary  entrance.  One 
working  chamber  covered  both  tunnels,  and 
was  joined  to  the  shaft  by  two  openings,  as 
shown  in  Fig.  3,  in  which  the  circular  open- 
ing directly  above  the  men  indicates  the  lo- 
cation of  the  original  air-lock.  The  next 
engraving  shows  the  working  chamber  after 
completion.  Both  pictures  were  taken  by 
the  writer  in  1887,  and  are  now  used  by 
permission  of  Harper  &  Bros. 

In  starting  the  north  tunnel  all  the  ma- 
terial had  been  removed  before  laying  the 
masonry.  A  different  method  was  tried  with 
the  south  tunnel,  and  as  it  brought  out  the 
peculiar  qualities  of  silt  it  may  be  well  to 
describe  it.  An  excavation  about  3  ft.  in 
height  was  begun  at  the  crown  and  extended 
down  each  side  and  along  the  invert.  In 
this  way  a  ring  was  formed  about  3  ft.  wide. 
5  ft.  long  and  entirely  surrounding  a  core  of 
silt  15  ft.  in  diameter.  This  core  was  abso- 
lutely without  support  except  at  the  two 
ends  where  it  joined  the  parent  mass.  The 
superintendent  was  convinced  that  his  bridge 


stance  obstacles  which  seemed  to  present  an 
insurmountable  barrier  to  all  future  progress 
have  been  met,  conquered,  and  the  work  has 
gone  forward.  New  devices  and  plans  have 
kept  pace  with  new  difficulties.  At  first 
glance  the  sand  above  mentioned  seemed  to 
contain  all  the  characteristics  requisite  for 
a  first-class  insurmountable  obstacle.  Upon 
the  least  reduction  of  the  air  pressure  this 
material  would  follow  the  water  into  the 
caisson;  the  smallest  opening  afforded  a 
ready  passage.  The  water  and  sand  could  be 
kept  quiet  as  far  down  as  the  air  pressure 
was  carried,  and  no  further;  and  if  a  trench 
were  dug,  or  undertaken,  the  upward  pres- 
sure, due  to  the  difference  between  the  air 
pressure  and  head  of  water,  or  depth  of  exca- 
vation, would  fill  the  trench  with  sand  and 
water  about  as  fast  as  it  could  be  taken  out, 
and  the  adjacent  material  would  then  be  in 
no  better  condition  than  at  first." 

It  was  decided  to  leach  grade  and  begin 
the  permanent  work  upon  the  two  tunnels  by 
means  of  a  caisson.  This  was  designed  by 
S.  H.  Finch,  then  chief  engineer  of  thy 
work,  and  under  his  direction  it  was  sunk 
and  the  heading  extended  through  sand  and 
through  the  dock  piles,  many  of  which  en- 
tered more  than  half  way  through  the  tun- 
nel.    The  caisson  was  of  wood,  of  the  usual 


side,  blew  out.  As  the  chamber  was  enlarged 
this  trouble  increased,  and  it  finally  became 
imperative  to  provide  some  means  for  hold- 
ing the  plates  in  position.  A  12-in.  timber 
was  placed  with  one  end  resting  against  the 
side  of  the  caisson  and  the  other  extending 
to  the  heading.  Two  tie-rods  having  turn- 
buckles  reached  from  the  outer  end  of  this 
boom  to  the  top  of  the  caisson.  In  this  way 
a  firm  support  was  obtained  for  the  braces. 
After  the  lining  of  plates  had  been  finished 
the  section  was  cleaned  out  and  the  masonry 
laid. 

The  sketches.  Figs.  7  to  9,  show  the  method 
of  building  a  section,  which  was  about  10  ft. 
in  length.  The  plates  composing  the  for- 
ward end  of  the  section,  or  in  other  words, 
the  new  heading,  were  always  kept  in  ad- 
vance of  the  heading,  which  had  already 
served  its  purpose  in  the  section  ju.st  fin 
ished.  In  other  words,  the  lower  edge  of 
the  forward  heading  was  always  kept  at  3, 
lower  level  than  the  upper  edge  of  the  head- 
ing being  taken  down,  as  is  indicated  very 
clearly  in  Figs.  7  and  S.  This  construction 
provided  a  seal  against  the  entrance  of  water 
as  long  as  the  air  pressure  was  maintained, 
and  resembled  in  principle  the  cojnpartments 
of  the  ordinary  shield. 

The  hard  work  necessary  in  putting  in  the 
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tcot  plates  can  be  imagined.  It  was  impos- 
sible to  leave  the  sand  exposed  even  for  the 
Aort  length  of  time  required  for  inserting 
»  plate.  In  cases  of  this  kind  neither  siit 
»or  sand  would  prevent  the  rapid  escape  of 
air  and  the  falling  down  of  the  uncovered 
surface.  So  a  simple  and  effective  expedient 
was  adopted  which  provided  such  protection 
that  the  sand  was  never  exposed  at  all. 
Light  wooden  poling  strips  %  in.  thick,  2  in. 
wide  and  about  3  ft.  long  were  driven  into 
the  sand  parallel  with  and  ahead  of  the 
plates  already  in  place.  The  rear  ends  of 
these  strips  were  then  pushed  up  and  pulled 
back  until  they  rested  upon  the  finished  ring. 
In  this  way  a  false  lining  was  prepared 
which,  with  the  assistance  of  the  air  pres- 
sure, held  the  sand  long  enough  for  the  in- 
sertion of  the  plates. 

A  short  distance  from  the  shaft  a  masonry 
bulkhead  was  built  in  the  north  tunnel  and 
an  air-lock  put  in,  as  shown  in  Pig.  5. 

More  than  once  the  work  was  flooded  by 
the  air  escaping;  but,  as  stated  above,  no 
one  was  ever  injured  by  a  blowout.  While 
working  upon  the  fifth  section  from  the 
shaft  a  blowout  occurred  in  the  fifth  row  of 
plates  composing  the  bulkhead.  The  men  all 
got  out  and  the  work  was  flooded.  A  diver 
was  sent  in  to  examine  the  condition  of 
things.  The  simple  fact  of  sending  in  a  diver 
to  ascertain  the  extent  and  location  of  the 
damage  yielded  results  that  were  of  the 
greatest  importance  afterwards.  The  air 
from  his  helmet  collected  at  the  crown  of  the 
tunnel,  and  this  suggested  the  starting  of  the 
compressors.  In  a  short  time  the  air  filled 
the  top  of  the  tunnel  down  to  the  upper 
edge  of  the  air-lock  doors.  This  provided  a 
headroom  of  air  when  the  men  were  in  an 
upright  position,  the  water  then  being  about 
breast  high.  Men  entering  the  tunnel  would 
wade  down  to  the  first  lock  door,  dive 
through  it,  pass  through  the  lock  and  dive 
through  the  inner  door  into  the  heading. 

The  tunnel  was  filled  with  air  to  the  upper 
edge  of  the  blowout.  This  provided  a  breath- 
ing space  for  the  men,  but  compelled  them 
to  perform  all  the  work  of  repairing  under 
water.  Their  troubles  can  better  be  imag- 
ined than  described.  In  addition  the  job  was 
a  slow  one,  as  the  water  could  only  be  low- 
ered as  the  repairs  progressed  and  the  bulk- 
head was  carried  down. 

Afterwards,  other  blowouts  took  place, 
but  beyond  flooding  the  work  they  were  not  of 
a  serious  nature.  In  these  instances  it  was 
always  easy  to  free  the  heading  of  water  be- 
cause the  trick  had  been  learned.  The  at- 
tempt was  never  made  to  pump  the  water  out 
of  the  tunnel.  The  sand  was  perfectly  porous 
and  water  found  a  ready  passage  through  it. 
If  this  had  been  tried  the  water  would  have 
flowed  in  through  the  largest  opening — nat- 
urally the  blowout — and  the  extent  of  the 
damage  would  only  have  been  increased. 
Again  the  pumping  capacity  at  the  command 
of  the  engineers  was  not  suflicient  for  han- 
dling the  Hudson  River  and  its  tributary,  the 
Atlantic  ocean  even  if  a  spillway  had  been 
convenient. 

But  by  forcing  air  into  the  heading  the 
displacement  of  water  began  at  the  point  of 
least  resistance,  was  in  a  direction  most  fa- 
vorable for  preventing  any  further  entrance 
of  sand,  and  the  escaping  air  worked  on  the 
intermilLftnt  flow,  which  is  present  during 
every  blowout.  If  these  simple  facts  had 
been  known  and  appreciated  by  engineers 
subsequently  in  charge  of  the  work,  thou- 
sands of  dollars  and  months  of  time  would 
not  have  been  expended  in  vain  attempts  to 
reopen  the  New  York  end  of  the  tunnel. 


The  hot  springs  heretofore  have  been  in  the 
other  end  of  the  tunnel.  The  south  end,  how- 
ever, was  long  ago  provided  with  a  capacious 
drainage  channel  on  account  of  a  veritable 
river  of  cold  water  which  delayed  the  work 
there  some  weeks,  and  the  new  hot  spring 
was  expected  to  cause  little  delay,  so  that  a 
passage  through  was  still  expected  about  the 
middle  of  October. 


American   Locomotives.* 


The  Simplon  Tunnel  about  the  middle  of 
September  encountered  a  hot  spring  at  the 
scuth  end  f where  alone  work  is  prosecuted). 


Since  1893  the  types  of  passenger  locomo- 
tives, as  distinguished  by  their  wheel  ar- 
rangement, have  completely  changed,  and 
the  eight-wheel  American  type,  4-4-0,  is  no 
longer  built  for  fast  express  service.  In  pas- 
senger service,  the  competition  of  the  differ- 
ent roads  advertised  itself  by  offering 
greater  luxury  and  magnificence  in  sleeping 
cars,  parlor,  buffet  and  dining  cars,  of  elab- 
orate finish,  greater  length  and  greater 
weight.  The  length  of  these  cars  of  modern 
construction  is  70  ft.,  and  their  weight  120,- 
000  lbs.  The  number  of  passengers  hauled 
in  a  solid  vestibuled  train  made  up  of  such 
cars  is  comparatively  small,  and  the  weight 
of  train  per  passenger  very  great.  Such  ser- 
vice is  necessarily  expensive.  It  is  not  profit- 
able, and  it  is  probably  the  most  luxurious 
and  most  inefficient  of  any  passenger  service 
in  the  world.  Trains  of  eight  to  ten  of  such 
cars  weigh  from  400  to  500  tons,  and  to  haul 
them  at  average  speeds  approaching  50  miles 
per  hour  required  a  large  increase  in  the 
weight  and  power  of  the  locomotives.  It  was 
not  possible  to  arrange  a  boiler  of  sufficient 
capacity  on  the  4-4-0  American  eight-wheel 
type,  and  the  Columbia,  or  2-4-2,  was  first 
substituted,  as  any  arrangement  with  trail- 
ing wheels  allows  a  wider  fire-box  to  be  car- 
ried entirely  behind  the  drivers,  and  also 
admits  of  a  longer  boiler  barrel.  For  high 
speeds  it  was  considered  safer  to  use  a  four- 
wheel  leading  truck,  and  the  best  experts  on 
track  are  of  the  opinion  that  the  four-wheel 
truck  causes  less  irregular  deflection  in  the 
track  and  roadbed  in  advance  of  the  drivers 
than  a  two-wheel  truck,  and  therefore  re- 
sults in  smoother  riding  and  less  injury  to 
track.  The  Atlantic  type,  4-4-2,  therefore, 
has  become  a  favorite  type  of  passenger  loco- 
motive for  express  service.  It  has  been  built 
in.  large  numbers  in  the  United  States,  and 
is  being  introduced  gradually  in  England, 
France  and  Germany.  When  still  greater 
power  is  demanded  for  passenger  service, 
and  a  larger  boiler  is  necessary,  the  Pacific 
type,  4-6-2,  is  used,  this  having  six  drivers, 
with  the  same  arrangement  of  leading  and 
trailing  wheels.  Locomotives  for  burning 
anthracite  coal  have  quite  a  different  appear- 
ance from  those  for  bituminous  coal,  as  the 
wide  fire-box  in  the  former  requires  the  cab 
to  be  placed  well  forward  about  the  middle 
of  the  boiler,  and  the  arrangement  of  the  cab 
fixtures,  the  dome  and  the  bell,  are  not  such 
as  to  result  in  a  handsome  machine. 

FOUR-CYLINDER    BALANCED    COMPOUNDS. 

For  medium-weight  trains  and  high  speeds, 
it  was  desirable  to  retain  the  Atlantic  type, 
with  only  four  driver^,  but  when  this  type 
was  developed  to  an  extreme  size  the  total 
weight  on  the  drivers  was  as  great  as  100,- 
000  lbs.,  and  the  weights  of  the  reciprocat- 
ing parts  with  simple  cylinders  were  so 
great  that  the  centrifugal  force  of  the  extra 
weight  in  the  counterbalance  increased  the 
pressure  on  the  rail  at  high  speeds  to  20 
or  30  per  cent,  in  excess  of  the  static  load. 
In  order  to  overcome  these  difficulties,  the 
four-cylinder  balanced  compound  was  intro- 
duced by  the  Baldwin  Locomotive  Works, 
and  first  used  in  regular  passenger  service 
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by  the  Santa  Fe  in  1903.  Four  engines  of 
this  kind  were  used  on  the  Santa  Fe  in  1903. 
and,  during  1904,  forty  additional  engines 
were  ordered.  In  this  engine,  the  four  cylin- 
ders are  placed  in  line  laterally,  and  they 
are  all  connected  to  the  front  axle,  which 
is  cranked.  The  arrangements  of  the  cranks 
are  such  that  the  reciprocating  parts  bal- 
ance each  other,  and  the  pressure  on  the 
rails  is  increased  very  slightly  at  high 
speeds.  The  engines  ride  very  smoothly,  and 
their  success  is  indicated  by  the  large  addi- 
tional order  which  has  been  given.  In  this 
type,  as  the  force  of  all  four  cylinders  is 
transmitted  through  the  crank  axle,  the 
stress  in  that  axle  must  be  great,  and  two 
of  them  have  cracked  in  the  main  rod  bear- 
ings. In  repairing  these  axles,  a  4-in.  hole 
has  been  bored  through  the  crank  portion  at 
the  bearing,  and  a  steel  pin  driven  through 
and  riveted.  In  future  work,  the  cranks  will 
be  constructed  in  this  way.  A  modification 
of  this  type,  in  which  the  outside  cylinders 
are  connected  to  the  rear  drivers,  has  been 
built  by  the  Baldwin  Locomotive  Works  for 
the  Burlington.  In  this  way  the  stresses  from 
the  cylinders  are  divided  between  the  two 
axles.  The  cylinders  are  all  placed  in  line 
laterally,  but  the  piston  rod  and  main  rod  of 
the  outside  cylinder  are  longer,  so  as  to 
reach  the  rear  driver. 

Another  four-cylinder  balanced  compound 
passenger  engine  of  the  Atlantic  type  has 
been  designed  by  Mr.  Francis  Cole  at  the 
Schenectady  Works  of  the  American  Locomo- 
tive Company  for  the  New  York  Central. 
In  this  engine,  the  high  and  low-pres- 
sure cylinders  are  connected  to  different 
drivers.  The  high-pressure  cylinders  on  the 
inside  are  placed  in  advance  of  the  low-pres- 
sure cylinders,  and  they  are  connected  to  the 
front  axle,  which  is  cranked.  The  low-pres- 
sure cylinders  on  the  outside  are  connected 
to  the  rear  drivers.  The  four-cylinder  en- 
gines, by  both  the  Baldwin  and  the  Ameri- 
can locomotive  companies,  are  operated  by 
the  Stephenson  link  motion,  with  one  link 
for  each  pair  of  cylinders.  In  the  Baldwin 
(Vauclain)  engine,  a  single  valve  controls 
the  steam  for  the  high  and  low-pressure 
cylinders.  In  the  American  Locomotive  Com- 
pany (Cole)  four-cylinder  engine,  there  is  a 
piston  valve  for  each  cylinder,  but  the  valves 
for  the  high  and  low-pressure  cylinder  on  one 
side  are  operated  from  one  valve  stem.  It 
may  be  interesting  to  compare  these  arrange- 
ments of  cylinders,  valves,  rods  and  links, 
with  the  Von  Borries  and  de  Glehn  four- 
cylinder  compounds. 

Cole. — High-pressure  cylinders  inside,  but 
in  advance  of  the  smoke-box,  driving  front 
driving  axle.  Low-pressure  outside,  in  line 
with  the  smoke-box,  driving  rear  driving 
axle.  Two  .piston  valves  on  a  single  stem 
serve  for  each  pair  of  cylinders,  and  each 
valve  stem  is  worked  from  an  ordinary  link 
motion. 

Vauclain. — High-pressure  cylinders  inside 
and  low-pressure  outside,  all  in  the  same 
horizontal  plane,  in  line  with  the  smoke-box, 
and  all  driving  the  front  driving  axle.  This 
is  as  in  the  Von  Borries,  but  a  single  piston 
valve  worked  from  a  single  link  motion  ef- 
fects the  steam  distribution  for  the  pair  of 
cylinders  on  each  side. 

De  Glehn. — High-pressure  cylinders  out- 
side and  behind  smoke-box,  driving  the  rear 
drivers.  Low-pressure  cylinders  inside, 
under  smoke-box,  driving  crank  axle  of  front 
drivers.  Four  separate  slide  valves  and  four 
Walschaert  valve  gears,  allowing  indepen- 
dent regulation  of  the  high  and  low-pressure 
valves. 

Von.  Borries. — High-pressure  cylinders  in- 
side and  low-pressure  outside,  all  in  the  same 
horizontal  plane,  in  line  with  the  smoke- 
box,  and  all  driving  the  front  driving  axle. 
Each    cylinder   has   its   own   valve,   but   the 
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imro  Talves  of  each  pair  of  cylinders  are 
worked  from  a  single  valve  motion  of  a 
Modified  Walschaert  type.  This  arrange- 
ment allows  of  varying  the  cut-off  of  the 
tw»  cylinders,  giving  different  ratios  of  ex- 
pansion, which,  however,  cannot  be  varied 
by  the  engineman. 

FREIGHT    LOCOMOTIVES. 

The  demand  for  greater  power  in  freight 
engines  was  the  result  of  the  introduction 
of  the  steel  car,  which  increased  the  lading 
of  freight  cars  from  the  ordinary  capacity 
of  25  and  30  tons  to  40  and  50  tons.  The 
draft  gear  of  these  cars  being  entirely  of 
steel  and  the  automatic  couplers  of  cast  steel, 
made  it  possible  to  haul  large  trains 
without  danger  of  breaking  in  two.  The 
rating  of  locomotive  capacity  by  the  ton 
tended  constantly  to  increase  the  trainload 
to  the  maximum,  and  the  economy  of  this 
method  of  transportation,  as  compared  with 
the  old  method,  which  gaged  the  train  sim- 
ply by  a  given  number  of  cars,  resulted  in 
a  demand  for  larger  engines  and  greater 
tractive  power.  The  consolidation  type  of 
freight  engine,  2-8-0,  which  was  first  used  in 
the  United  States  in  1866,  is  still  the  prevail- 
ing type,  as  it  can  be  built  with  a  boiler 
large  enough  for  the  heaviest  through 
freight  service.  For  mountain  grades,  when 
pushing  engines  are  required,  the  Decapod 
and  Mastodon  types  are  often  used,  and  a 
12-wheel  Mallet  articulated  compound  engine 
has  been  built  during  1904  at  the  Schenec- 
tady Works  for  pushing  on  heavy  grades. 

BOILERS. 

The  changes  in  locomotive  design,  in 
order  to  obtain  greater  power,  it  will  be  ob- 
served, have  been  largely  due  to  the  use  of 
a  larger  boiler.  The  barrel  was  not  only 
greatly  increased  in  diameter  to  accommo- 
date a  larger  number  of  tubes,  but  its  length 
was  made  greater,  so  that  tubes  20  ft.  long 
are  frequently  used.  In  1893  the  outside 
sheet  of  the  fire-box  in  most  locomotives  was 
flush  with  the  frame,  and  the  width  inside 
was  42  in.  The  larger  express  engines  on 
fast  schedules  burned  such  a  large  quantity 
of  coal  per  hour  that  the  rate  of  combustion 
was  often  forced  to  150  and  200  lbs.  of  coal 
per  sq.  ft.  of  grate  per  hour.  The  same  was 
true  of  freight  engines  when  hauling  maxi- 
mum trains,  even  at  comparatively  slow 
speeds.  The  strong  blast  required  for  such 
high  rates  of  combustion  was  sufficient  to 
pull  unconsumed  fuel  through  the  tubes  to 
the  extent  of  10  or  15  per  cent,  of  the  total 
coal  fired,  and  throw  it  out  of  the  stack,  and 
the  rate  of  evaporation  was  thus  reduced. 
Even  with  such  high  rates  of  combustion,  it 
was  not  possible  to  burn  sufficient  coal  on 
a  grate  42  in.  wide  to  supply  large  engines 
with  steam.  A  fast  passenger  engine,  with 
cylinders  19  in.  x  24  in.,  burned  three  tons 
of  coal  per  hour,  and  since  that  time  pas- 
senger engines  with  45  per  cent,  greater  cyl- 
inder volume  have  been  built.  It  was  found 
necessary  to  increase  the  width  of  the  fire- 
box to  5,  6  and  7  ft.,  and  such  boxes  are 
known  as  "medium-wide"  fire-boxes,  to  dis- 
tinguish them  from  those  8  ft.  wide,  used 
on  anthracite  boilers.  The  wide  fire-box  was 
easily  applied  to  types  of  passenger  engines 
having  trailing  wheels,  such  as  the  Colum- 
bia, Atlantic  and  Pacific,  and  in  the  consol- 
idation type  the  diameter  of  drivers  is  so 
small  that  the  wide  box  could  be  easily  ex- 
tended over  the  rear  pair  of  that  type.  In 
placing  the  fire-box  entirely  back  of  the  driv- 
ers on  passenger  engines,  the  throat  sheet 
has  been  inclined  forward,  so  that  the  front 
water  leg  conforms  somewhat  to  a  line  par- 
allel with  the  circumference  of  the  rear 
driver,  and  the  tube  sheet  is  thus  some- 
what ahead  of  the  water  leg  in  that  region. 
This  is  done  for  the  purpose  of  retaining  a 
proper  proportion  of  weight  on  the  drivers, 


to  avoid  tubes  of  too  great  length,  and  to 
improve  the  circulation  of  water  along  the 
lower  side  sheets.  The  front  tube  sheet  is 
often  placed  some  distance  back  of  the  cylin- 
der saddle  for  the  purpose  of  avoiding  ex- 
cessive tube  length. 

The  Spacing  of  Tubes. — The  development 
of  the  locomotive  in  America  has  been  based 
upon  a  desire  for  increased  tractive  power, 
this  power  being  the  maximum  to  be  ob- 
tained when  using  steam  at  nearly  full 
stroke,  and  a  mean  pressure  equal  to  85  per 
cent,  of  the  boiler  pressure.  With  an  aver- 
age coefficient  of  adhesion  of  25  per  cent.,  the 
weight  on  the  drivers  is  determined,  and,  in 
order  to  obtain  it,  a  large  boiler  diameter 
was  found  necessary.  Having  51  large  shell, 
it  was  thought  desirable  to  fill  it  as  full  of 
tubes  as  possible,  with  bridges  of  only  % 
in.  between  the  tubes,  and  when  the  tubes 
are  coated  with  scale  the  space  is  reduced 
to  %  in.  at  least.  At  the  same  time,  the 
height  of  the  evaporating  surface  above  the 
lower  tubes  was  greatly  increased,  and,  with 
it,  the  length  of  travel  of  steam  bubbles. 
Under  such  conditions,  the  tubes  are  not  con- 
stantly covered  with  water,  and  they  be- 
come overheated,  resulting  in  leaks  at  the 
tube  sheets.  This  has  been  one  of  the  most 
serious  troubles  in  the  operation  of  large 
locomotives,  and  in  locomotives  built  in  1904 
there  is  a  marked  tendency  to  use  a  less 
number  of  tubes  in  a  shell  of  the  same  size, 
and  to  increase  the  space  between  tubes  from 
%  to  %  or  %  in. 

It  was  found  that  the  maximum  efficiency 
of  the  tube-heating  surface  could  not  be 
obtained  by  such  close  spacing,  and  it  is  be- 
lieved that  a  higher  rate  of  evaporation  per 
square  foot  of  heating  surface  will  be  ob- 
tained when  the  tubes  are  spaced  further 
apart,  and  that,  therefore,  an  equivalent  or 
larger  boiler  capacity  will  be  obtained  with 
a  less  number  of  tubes  with  the  wider  spac- 
ing. An  illustration  of  this  is  found  in  two 
lots  of  Pacific  type  passenger  engines,  built 
by  the  same  works  for  the  same  road,  those 
in  1903  having  the  close  tube  spaces  and 
those  in  1904  the  wider  spaces.  The  diam- 
eter of  the  boiler  is  the  same,  and  the  tubes 
are  20  ft.  long  in  each  case.  Those  built  in 
1903  had  328  tubes  and  those  in  1904  245 
tubes,  a  difference  of  83.  The  total  heating 
surface  is  reduced  from  4,078  to  3,053  sq. 
ft.,  a  difference  of  1,025  sq.  ft.,  or  25  per  cent. 
The  width  of  the  mud  ring  and  water  space 
at  the  bottom  is  increased  to  5  in.  With 
such  proportions  for  the  water  space  between 
the  tubes  and  in  the  water  leg,  the  circula- 
tion of  the  water  is  greatly  improved  and  the 
efficiency  of  the  heating  surface  is  increased. 

LOCOMOTIVE    OPERATION,    AS    AFFECTED    BY    THE 
FIREMAN. 

In  the  operation  of  large  locomotives  with 
wide  fire-boxes  it  is  found  that  the  fuel  econ- 
omy, the  hauling  capacity  and  the  boiler  re- 
pairs (especially  fire-box  sheets  and  tubes) 
are  all  materially  affected  by  the  limitations 
of  the  strength  of  the  fireman,  and  by  his 
lack  of  skill  in  keeping  the  grate  covered 
uniformly  with  coal.  From  the  facts  con- 
tained in  recent  reports  to  the  Master  Me- 
chanics' Association,  the  following  conclu- 
sions may  be  drawn: 

First,  that  in  recent  years  poor  material 
has  often  been  employed  for  firemen.  Sec- 
ond, that  poor  firemen  are  most  extravagant 
in  coal  consumption  when  working  wide  fire- 
boxes. Third,  that  the  irregular  firing  of 
wide  fire-boxes  has  resulted  in  leaky  tubes 
and  cracked  sheets.  Fourth,  that  the  capa- 
city of  a  large  locomotive  is  easily  limited 
by  the  endurance  of  the  fireman,  whether 
good  or  bad.  Fifth,  that  the  economic  size 
of  locomotives  may  in  some  instances  have 
been  exceeded  on  account  of  the  limitations 
of  the  fireman's  strength. 

The  care  with  which  wide  fire-boxes  should 


be  fired  is  not  generally  appreciated  by  the 
men,  and  is  largely  the  cause  of  the  numer- 
ous troubles  due  to  leaking,  which  are  expe- 
rienced with  this  type  of  boiler.  It  is  more 
difficult  to  maintain  an  even  fire  on  a  large 
grate  than  on  a  small  one,  and  as  there  is 
a  greater  tendency  to  irregular  temperature 
in  the  former,  it  is  the  direct  cause  of  leak- 
age. The  admission  of  larger  amounts  of 
cold  air  to  the  furnace  than  is  necessary  for 
combustion  has  a  tendency  to  lower  the  aver- 
age temperature  of  the  fire-box  gases,  and 
thus  to  reduce  the  rate  of  evaporation. 

It  is,  for  this  reason,  easily  possible  for 
the  fireman  to  effect  unfavorably  the  coal 
performance  with  wide  fire-boxes,  even  when 
he  is  endeavoring  to  do  his  best  work.  The 
rules  relating  to  the  privileges  due  to  pri- 
ority of  service  of  firemen  have  had  a  ten- 
dency to  place  the  youngest  and  most  un- 
skilled men  on  the  large  engines  with  wide 
fire-boxes,  because  the  older  men  prefer  the 
lighter  work  on  the  smaller  locomotives. 
Although  the  rate  of  wages  paid  firemen  is 
higher  than  that  received  by  skilled  mechan- 
ics, who  have  spent  several  years  in  learn- 
ing a  trade,  or  of  clerks  who  are  perhaps 
better  educated,  yet  the  fireman's  service  is 
no  longer  attractive  to  a  good  grade  of  men. 
on  account  of  the  laborious  work  required  in 
handling  the  large  amount  of  coal  con- 
sumed per  trip  by  large  locomotives. 

It  has  been  shown  in  the  reports  referred 
to,  that,  as  now  operated,  the  wide  fire-box  is 
not  superior  to  the  narrow  one  in  economy 
of  fuel,  and  coal  consumption  must  be  nearly 
proportional  to  the  horse-power  developed 
with  either  type  of  boiler.  As  the  large  loco- 
motives have  a  horse-power  capacity  nearly 
double  that  of  the  medium-sized  engines  used 
a  few  years  ago,  the  amount  of  coal  to  be 
handled  per  hour  when  these  engines  are 
working  at  normal  capacity  must  be  twice 
as  great.  While  the  fireman  may  be  able  to 
handle  this  amount  of  coal  for  the  first  few- 
hours,  he  cannot  keep  up  the  work  uniformly 
for  the  whole  trip.  The  Master  Mechanics' 
report  on  automatic  stokers  emphasized  this 
fact  in  explaining  the  conditions  under 
which  the  machine  stoker  will  prove  most 
valuable: 

"When  the  engine  is  loaded  to  maximum 
capacity  the  automatic  stoker  will  not  tire, 
and  consequently  it  will  enable  the  engine 
to  carry  maximum  pressure  all  of  the  time 
and  get  the  full  benefit  of  the  tractive  power 
of  the  engine  over  a  long,  continuous  trip; 
this  cannot  be  done  by  hand-firing." 

The  power  of  the  large  locomotive  is  thus 
limited  by  the  fireman  in  his  failure  to  main- 
tain uniformly  full  boiler  pressure,  due  to 
the  limitations  of  his  physical  endurance.  So 
far  as  irregular  firing  results  in  failures  of 
the  boiler  and  fire-box,  to  that  extent  does 
the  fireman  determine  the  mileage  service  of 
the  engine,  for  such  failures  require  it  to  be 
laid  up  in  the  roundhouse  or  shop,  and  there  is 
a  loss,  due  not  only  to  cost  of  repairs,  but 
to  the  limited  service  obtained  on  the  road. 

If  the  above  statements  be  considered  with 
relation  to  the  size  of  locomotives  as  meas- 
ured by  their  coal  consumption  per  hour, 
it  w-ould  appear  quite  possible  that  a  given 
tonnage  could  be  handled  by  a  locomotive  of 
medium  size,  which  would  burn  economical- 
ly the  same  amount  of  coal  used  by  a  large 
locomotive  on  the  same  trip.  Having 
reached  the  limit  of  the  capacity  of  the  fire- 
man to  shovel  coal  enough  to  maintain  uni- 
form boiler  pressure,  is  it  a  profitable  move 
to  build  locomotives  still  larger,  and  in  some 
instances  has  not  the  economical  size  of 
hand-fired  locomotives  been  more  than 
reached?  With  oil  fuel  or  with  a  machine 
stoker  it  is  possible  to  force  steam  produc- 
tion and  maintain  uniform  pressure  beyond 
the  maximum  of  present  consuipption,  and  it 
is  onlv  by  the  use  of  such  measures  that  the 
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<'ontinued  growth  of  the  locomotive  in  Amer- 
ica may  be  justified. 

AUlOitATlC   STOKERS  FOB  LOCOMOTIVES. 

The  necessity  for  an  automatic  stoker  for 
(he  large  locomotive,  either  passenger  or 
freight,  is  quite  generally  recognized,  and 
ihe  requirements  have  been  met  in  a  very  sat- 
isfactory manner  by  at  least  one  form  of 
stoker.  It  is  strange,  therefore,  that  a 
stoker  which  has  been  upon  the  market  for 
several  years,  and  which  works  so  successful- 
ly, does  not  become  regularly  adopted  by 
ihe  railroads,  v.-hich  seem  to  need  some  such 
appliance  to  assist  the  fireman  in  his  ardu- 
ous work.  The  testimony  as  to  the  success 
of  this  device  is  the  most  convincing  of  any 
relating  to  locomotive  improvements  (con- 
taining such  radical  changes  in  methods  of 
operation)  which  have  been  introduced  in 
many  years.  The  reports  of  the  laboratory 
tests  at  Purdue  show  it  to  have  given  a  very 
satisfactory  performance.  The  testimony  of 
motive  power  men  who  have  had  quite  a 
number  of  stokers  in  use  is  entirely  favor- 
able to  the  device,  and  the  opinion  t)f  the 
superintendent  of  our  largest  locomotive 
works  is  that  the  stoker  is  the  coming  device. 

PISTOX   VALVES. 

The  flat  slide  valve  is  almost  always  pro- 
vided with  balancing  strips,  but,  on  account 
of  imperfect  lubrication,  its  excessive  fric- 
tion makes  it  difficult  for  the  engine  driver 
to  change  the  cut-off,  and  the  want  of  suf- 
ficient rigidity  in  the  ordinary  design  has 
led  to  the  use  of  a  very  heavy  valve  gear 
on  modern  locomotives.  The  piston  valve 
was  introduced  for  the  purpose  of  securing 
a  balanced  valve,  thus  reducing  valve  fric- 
tion. It  has  been  designed  in  various  forms, 
and  much  experimental  work  has  been  done 
with  packing  rings  of  different  shapes.  Al- 
though many  objections  have  been  made  to 
the  piston  valve  on  account  of  broken  pack- 
ing rings  and  leakage,  yet  it  has  been  grad- 
ually developed  and  successfully  applied,  so 
that  it  may  be  regarded  as  well  established 
practice  in  America. 

The  use  of  the  piston  valve  has  modified 
materially  the  design  of  the  cylinder  and 
saddle,  as  well  as  the  front  frames,  and  in 
such  designs  there  is  opportunity  to  make  a 
stronger  construction  of  both  cylinder  and 
frame  than  with  the  flat  valve.  The  packing 
rings  used  by  the  Baldwin  Locomotive 
Works  are  rectangular  and  nearly  square. 
The  construction  used  by  the  American  Lo- 
comotive Company  for  packing  rings  in- 
cludes a  bushing,  with  L-shaped  rings  on 
each  side  of  it,  and  a  large  number  of  loco- 
motives are  now  running  with  this  form  of 
packing  ring. 

The  principal  objection  which  has  been 
urged  against  the  piston  valve  is  the  loss 
due  to  leakage,  and  it  was  supposed  that  this 
was  much  greater  than  with  flat  valves.  The 
subject  was  carefully  investigated  by  a  com- 
mittee of  the  Master  Mechanics'  Association, 
and  the  following  figures  are  taken  from  a 
report  presented  at  the  convention  of  that 
association  in  June,  1904.  The  amount  of 
leakage  per  hour  was  measured  with  each 
type  of  valve,  one  series  with  valves  at  rest 
and  another  with  valves  in  motion.  The  best 
results  obtained  froim piston  valves  show  a 
leakage  of  268  lbs.  per  hour,  and  from  flat 
valves.  348  lbs.  The  worst  cases  of  leakage 
were  2,>sS0  lbs.  with  piston  valves  and  2,610 
lbs.  with  flat  valves. 

Incidentally,  it  was  found  that  the  prin- 
cipal cause  of  leakage  was  pocr  fitting  of 
the  rings,  and  the  concltision  m;is  reached 
that  if  equal  attention  is  given  to  oach  kind 
of  valve,  the  piston  valve  would  '^how  less 
leakage.  Flat  valves  ari  free  to  lift  from 
the  seat,  and  thus  relieve  the  cylinders  from 
water  and  undue  lompression,  but  piston 
Talves  cannot  lift,  and  provision  mu.st  be 
madf-  for  the  rapid  rr-moval   of  wr.'-   '  -  n 


the  cylinder;  therefore  it  is  essential  that 
relief  valves  and  well-designed  by-pass 
valves  be  used  in  connection  with  piston 
valves. 

The  question  of  the  lubrication  of  piston 
valves  while  drifting  is  one  which  is  still 
in  the  experimental  stage,  but  it  is  also  one 
to  which  proper  attention  must  be  given,  in 
order  to  make  the  use  of  such  valves 
entirely  satisfactory. 

VALVE   GEAR. 

The  use  of  the  Walschaert  valve  motion  on 
the  Baltimore  &  Ohio,  Mallet  articulated  lo- 
comotive, and  on  the  Pennsylvania  de  Glehn 
four-cylinder  compound,  which  are  now  on 
exhibition  at  St.  Louis,  has  again  brought 
the  merits  of  this  gear  to  the  attention  of 
American  designers.  These  two  locomotives 
represent  extreme  conditions  as  to  the  speeds 
for  which  they  are  intended.  The  one  is  for 
slow  speed  on  heavy  grades,  the  other  for 
high-speed  passenger  work.  This  would  in- 
dicate that  the  Walschaert  gear  is  well 
adapted  to  any  kind  of  service — freight  or 
passenger.  It  is  fortunate  that  a  well-de- 
signed gear  of  this  type  will  soon  be  seen 
in  operation  in  the  United  States,  and  its 
performance  on  these  locomotives  will  be 
watched  with  interest. 

This  gear  has  been  used  for  many  years 
on  the  State  Railways  of  Belgium,  and  it 
is  also  used  extensively  in  Germany  and 
France.  In  the  latter  country  it  has  been 
given  preference  over  all  others  for  the  high- 
speed balanced  compounds,  which  have  made 
such  remarkable  records,  and,  on  this  ac- 
count, it  is  found  on  the  French  locomotive 
which  was  built  for  the  Pennsylvania. 

The  chief  difference  between  the  Wal- 
schaert and  the  Stephenson  motions  is  the 
constant  lead  with  the  former  when  the 
valve  travel  is  changed.  This  is  due  to  the 
fact  that  at  the  end  of  the  stroke  the  cross- 
head  alone  determines  the  position  of 
the  valve,  and  as  the  cross-head  always  has 
the  same  position  at  the  end  of  the  stroke 
the  valve  will  also  have  a  definite  location, 
and  the  travel  may  be  decreased  but  the 
lead  remains  constant.  For  high-speed  loco- 
motives, of  the  ordinary  simple  two-cylinder 
type,  the  constant  lead  may  not  be  regarded 
as  desirable,  as  early  cut-offs  are  then  used, 
and  it  is  necessary  to  have  greater  pre-ad- 
mission, when  the  cut-off  is  so  short,  in  order 
to  permit  the  steam  to  enter  the  cylinder 
without  excessive  wire-drawing.  With  the 
four-cylinder  balanced  compound,  which  is 
the  most  promising  type  for  high-speed 
work,  the  cut-off  need  not  be  short.  The  rec- 
ord of  the  indicator  cards  taken  from  a  loco- 
motive of  this  kind  on  the  Northern  of 
France,  as  given  in  Mr.  Sauvage's  paper, 
shows  that  at  77  miles  per  hour  the  cut-off 
was  45  per  cent,  in  the  high-pressure  cylin- 
der and  67  per  cent,  in  the  low-pressure 
cylinder.  The  Joy  valve  gear  has  a  constant 
lead,  and  it  is  used  quite  generally  in  Eng- 
land in  connection  with  inside  cylinders,  and 
it  has  not  been  found  objectionable  on  ac- 
count of  this  peculiarity.  As  far  as  the  dis- 
tribution of  steam  is  concerned,  the  Wal- 
schaert valve  motion  will  produce  results  as 
good  as,  if  not  better  than,  the  Stephenson 
shifting  link,  and  it  has  some  mechanical 
advantages  which  should  recommend  it  as 
well  adapted  to  modern  locomotive  practice 
in  the  United  States. 

A  valve  gear  outside  of  the  frames  is  con- 
veniently inspected  and  repaired,  while  one 
inside  of  the  frames  is  certainly  in  an  awk- 
ward position  for  either  operation.  With  in- 
side cylinders  and  crank  axles  there  is  little 
room  for  eccentrics  and  links,  and  if  all  this 
be  removed  it  allows  ample  length  for  main 
pin  bearings,  and  it  is  then  possible  to  have 
an  inside  bearing  for  the  crank  axle.  The 
Walschaert  gear,  as  ordinarily  designed,  is 
not    symmetrical    in    a    vertical    plane,    and 


there  is  a  tendency  to  lateral  bending  and 
unequal  wear  when  so  constructed.  In  the 
engine  referred  to,  Mr.  de  Glehn  has  taken 
special  care  to  avoid  these  objections,  and 
his  design  shows  well-balanced  wearing  sur- 
faces of  ample  proportions,  which  should  be 
quite  durable. 

The  point  to  which  the  writer  wishes  to 
call  particular  attention  is  the  great  con- 
trast in  the  weight  of  the  moving  parts  and 
the  size  of  the  bearings  when  this  Wal- 
schaert outside  gear  is  compared  with  sim- 
ilar parts  of  a  Stephenson  link  motion  driven 
by  eccentrics.  A  prominent  superintendent 
of  motive  power,  who  has  made  a  special 
Study  of  indicator  cards,  and  who  has  given 
much  attention  to  valve  gears,  in  a  recent 
discussion  on  "Modern  Tendencies  in  Loco- 
motive Design  in  America,"  made  this  state- 
ment: 

"I  consider  that  the  increased  complica- 
tion and  weight  of  the  valve  motion  is  an 
exceedingly  serious  matter  in  giving  din- 
torted  steam  distribution,  due  to  the  destruc- 
tive effect  of  the  valve  motion  in  causing 
wear  and  tear." 

The  reports  on  "Weights  of  Detail  Parts 
of  Locomotives"*  give  the  weights  of  parts 
of  the  Stephenson  valve  gear  for  large  loco- 
motives, as  follows,  in  pounds:  Eccentric 
212,  eccentric  strap  225,  eccentric  rod  125, 
link  148,  rocker  arm  248,  transmission  bar 
128,  valve  rod  66,  valve  yoke  90,  valve  211. 
These  figures  indicate  that  the  Stephenson 
valve  gear,  including  the  eccentrics  and 
straps,  as  found  on  modern  locomotives,  has 
become  a  very  ponderous  affair.  Some  atten- 
tion has  been  given  to  the  valve  pattern,  in 
the  effort  to  make  it  as  light  as  possible,  but 
the  same  care  has  not  been  taken  with  the 
moving  details  connected  with  it,  and  which 
easily  become  a  disturbing  factor  at  high 
speeds  if  made  too  heavy. 

The  principal  load  which  comes  on  the  ec- 
centrics and  straps,  causing  them  to  heat,  is 
not  the  friction  of  the  valve,  but  it  is  that 
due  to  the  inertia  of  the  reciprocating  parts 
of  the  valve  gear,  the  motion  of  which  is  re- 
versed twice  for  every  revolution.  If  the 
rocker  arm  is  included,  the  weight,  as  found 
above,  of  the  moving  parts  from  valve  to 
eccentric  strap  for  one  cylinder  is  1,052  lbs., 
and  at  high  speeds  the  energy  of  this  mov- 
ing mass  must  impose  a  heavy  load  on  the 
eccentrics. 

The  eccentrics  and  straps  are  the  most  dif- 
ficult details  in  the  locomotive  machinery  to 
keep  lubricated  properly,  and  it  requires  con- 
stant vigilance  to  prevent  them  from  heat- 
ing. When  they  do  heat  and  cut,  and  the 
straps  are  taken  down,  their  location  inside 
the  frames  is  the  most  inconvenient  possible, 
and  with  the  increasing  weight  of  the  ma- 
chinery this  part  of  the  locomotive  repairs 
has  become  very  laborious  and  expensive. 
More  attention  should  be  given  to  the  reduc- 
tion of  the  weight  of  the  moving  parts  of 
the  Stephenson  valve  gear,  or  some  other 
type  should  be  used.  The  Walschaert  gear, 
located  outsided  the  frames,  is  easily  acces- 
sible, and  very  convenient  for  inspection, 
lubrication  and  repairs.  The  main  driving 
bearings  are  two  small  pins  with  bushed 
bearings,  and  the  contrast  with  the  heavy 
and  cumbersome  eccentrics  and  straps, 
which  are  their  equivalent  in  a  valve  gear 
system,  is  very  striking.  This  gear  is  simple 
and  light  throughout,  and  it  has  much  in  it 
to  be  recommended  for  overcoming  the  ob- 
jectionable features  of  the  shifting  link 
motion  driven  by  eccentrics. 

LOCOMOTIVE   FRAMES. 

In  the  design  of  locomotive  frames  the 
bar  frame  is  still  the  general  practice,  and, 
for  the  pedestal  portion,  it  does  not  seem 
feasible  to  adapt  any  other  form  to  the  gen- 

*  ProcrriliiKiR  Master  Meclmiiics'  Association, 
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eral  design  of  American  locomotives.  With 
trailing  wheels,  double-plate  frames  are  fre- 
quently used,  the  plates  being  13  in.  deep, 
the  inner  one  1%  in.  thick  and  the  outside 
one  1V4  in.  In  one  design,  a  deep  plate,  2 
by  32  in.,  is  used  between  the  cylinder  and 
the  saddle,  but  this  portion  is  either  forged 
or  cast  with  the  usual  bar  extending  to  the 
pedestals.  In  a  double-bar  front  frame,  the 
top  bar  extends  back  over  the  front  pedestal. 
A  great  deal  of  study  has  been  given  to 
frame  design,  but  broken  frames  are  as  fre- 
quent as  ever,  and  their  repairs,  due  to  such 
fractures,  are  expensive.  No  satisfactory  ex- 
planation or  remedy  for  broken  fi'ames  has 
been  found,  but  the  following  have  been  sug- 
gested: First,  poor  design;  second,  imper- 
fect welds  or  faulty  material;  third,  the  in- 
ertia of  the  boiler  with  reference  to  frames 
when  the  bumpers  strike  an  obstruction  or 
when  brakes  are  applied  suddenly,  where 
high  cylinder  saddles  are  used;  fourth,  the 
presence  of  water  in  the  cylinders,  with  pis- 
ton valves  and  inefficient  relief  valves. 
While  any  one  of  these  may  not  cause  broken 
frames,  yet  they  are  contributory,  and  when 
aereral  are  acting  at  once  they  produce 
stresses  greater  than  the  resistance  of  the 
material.  The  cracks  in  frames  are  not  con- 
fined to  any  definite  locality,  but  appear  at 
all  pedestals,  and  as  many  back  of  the  lead- 
ing axle  as  in  front  of  it.  The  fractures  are 
also  found  as  frequently  in  the  full  section 
as  at  bolt  holes. 

More  locomotive  frames  are  now  made  of 
cast  steel  than  of  forged  iron,  and  steel  is 
regarded  as  the  better  material  for  this  pur- 
pose. The  tensile  strength  is  75,000  lbs.  per 
aq.  in.,  as  compared  with  50,000  lbs.  per  sq. 
in.  for  hammered  iron.  The  cast-steel  frame 
contains  no  welds,  and  is  uniform  in  quality 
throughout  its  length.  The  projections  re- 
quired for  driver-brake  details,  bearings,  etc., 
for  the  valve  motion  are  conveniently  cast  in 
steel,  but  they  complicate  the  forging  when 
made  of  iron. 

While  steel  is  50  per  cent,  stronger  than 
iron,  yet  almost  as  many  cast-steei  as 
wrought-iron  frames  have  broken,  where  sim- 
ilar conditions,  as  to  design  and  service,  have 
prevailed.  The  reason  of  this  is  probably 
due  to  a  lack  of  annealing,  or  improper  an- 
nealing, or  overheating  of  the  casting.  It 
is  evident  that  the  proper  heat  treatment  of 
cast-steel  frames  is  not  well  understood,  or 
It  is  not  usually  applied.  The  quality  of 
steel  which  should  be  used  for  locomotive 
frames  is  indicated  by  the  following  specifi- 
cation: Tensile  strength,  from  65,000  to  75,- 
000  lbs.  per  sq.  in.;  elongation  in  2  in.,  not 
less  than  15  per  cent.;  to  be  annealed  thor- 
oughly.    Chemical  composition  desired: 

Acid.     Basic. 

Carbon    0.28         0..S5 

Phosphorus    0.05         0.06 

Sulphur    0.05         0.06 

Manganese 0.60         0.70 

One  advantage  of  cast-steel  frames  is  the 
rapidity  with  which  they  can  be  manufac- 
tured; and  they  are  also  convenient  for  rail- 
roads which  do  not  possess  heavy  hammers 
suitable  for  forgings  of  this  size.  Cast-steel 
frames  require  some  work  in  straightening 
in  the  smith  shop  before  they  are  ready  for 
the  planer.  The  cost  of  machining  is  also 
high,  on  account  of  the  rough  and  hard  sur- 
face, but  the  total  cost  finished  is  not  more 
than  two-thirds  that  of  forged-iron  frames. 
The  foregoing  information  on  frames  is  ob- 
tained partly  from  a  report  of  a  committee 
of  the  American  Railway  Master  Mechanics' 
Association,  June,  1904.  This  committee  rec- 
ommended as  remedies  for  broken  frames 
the  following:  1. — Rational  design;  2. — 
Cast  steel  to  proper  specification  and  good 
annealing;  3. — Provide  such  bracing  as  will 
prevent  "weaving"  (that  is,  movement  of  one 
side  independently  of  the  other) ;  the  brac- 
ing should  be  designed  so  that  the  bending 


will  be  synchronous;  4. — The  clip  pedestal 
binder  is  preferable  to  thimble  and  bolt;  5. — 
Cylinders  should  be  drained  properly. 

LOCOMOTIVE  PERFORMANCE. 

Few  reliable  tests  of  modern  locomotives 
have  been  made,  and  it  is  difficult  to  get 
accurate  data  as  to  their  performance.  The 
tests  which  are  now  being  conducted  by  the 
Pennsylvania  Railroad  Company,  in  their 
plant  in  the  Transportation  Building,  St. 
Louis,  are  the  most  comprehensive  ever  at- 
tempted, and  they  promise  to  show  the  most 
valuable  results  ever  obtained  by  such  meth- 
ods. They  are  the  only  laboratory  tests 
which  have  been  made  with  the  large  loco- 
motives representing  present  practice,  and, 
as  the  reports  are  not  now  available,  they 
are  here  recommended  for  future  reference 
to  those  interested  in  the  most  refined  meas- 
urements of  locomotive  performance. 

An  indication  of  the  capacity  of  large  pas- 
senger locomotives  may  be  had  from  the  per- 
formance of  those  handling  the  Alton  trains 
between  Chicago  and  St.  Louis,  where  the 
engines  of  the  Atlantic  type  haul  nine  cars, 
weighing  500  tons,  at  an  average  speed  of 
46  miles  per  hour.  These  engines  weigh  183,- 
800  lbs.,  and  the  weight  on  the  four  drivers 
is  103,700  lbs.  The  engines  of  the  Pacific 
type,  on  the  same  road,  haul  12  cars,  weigh- 
ing, with  passengers  and  baggage,  675  tons, 
on  the  same  schedule  of  46  miles  per  hour. 
These  engines  have  a  total  weight  of  219,000 
lbs.,  with  141,700  lbs.  on  six  drivers. 

Comparative     Cost     of     Wood      and     Steel 
Frame    Factory   Buildings. 
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of  column  used  is  14  in.  x  14  in.  Below  this- 
where  a  greater  size  would  be  required  than 
can  be  secured  economically,  round  cast-iron 
columns  have  been  used,  11  in.  x  IV^  in.  in 
the  first  story,  and  12  in.  x  I14  Jn.  in  the  base- 
ment. All  the  columns  have  cast-iron  bases.. 
3  ft.  square  and  16  in.  high.  Lengthwise 
through  the  building  in  the  floors,  run  two 
lines  of  12  in.  x  20  in.  yellow  pine,  which 
rest  on  the  brackets  of  cast-iron  column  caps. 
The  cross  floor-beams  are  8  in.  x  16  in.  yel- 
low pine  spaced  5  ft.  apart.  At  the  columns 
they  rest  on  column  caps,  and  at  interme- 
diate points  they  hang  from  the  12  in.  x  20 
in.  header  beams  by  means  of  wrought  iron 
stirrups.  In  the  walls  the  cross  floor-beams 
rest  on  cast-iron  wall  plates,  9  in.  x  20  in. 
X  %  in.  The  floor  is  made  of  %-in.  matched 
maple,  laid  on  1%  in.  yellow  pine.  The  roof 
is  similar  in  construction  and  has  a  tar  and 
gravel  covering. 

The  quantities  of  material  in  the  building 
as  outlined  above  are  as  follows: 

Excavation    1,800  cu.  jds> 

Cellar  cement  floor   6,000  sq.  ft. 

Foundation  concrete   150  cu.  yds. 

Brick    39,000  cu.  ft, 

238   windows 4  x  7  f  t. 

Roofing   6,000  sq.ft. 

Yellow  pine  timber 116.000  ft  B.M. 

Yellow  pine  flooring 73,000  ft.  B.M. 

%in.   matched   flooring   46,000  ft.  B.M. 

Iron  work    46  tons. 

The  estimated  cost  of  this  design  is  $35,000, 
which  is  equivalent  to  6.1  cents  per  cubic 
foot  of  the  building,  or  83  cents  per  square 
foot  of  the  entire  area  of  all  the  floors.  Th» 
interior  framing  of  floors  and  columns,  in- 
cluding wall  plates,  columns,  caps  and  base» 


BY   H.   G.   TYRRELL.* 

The  following  estimates  give  the  compara- 
tive costs  of  a  factory  building,  framed  in 
slow  burning  wood  construction,  and  steel 
fireproof  construction.  The  building  is  60  ft. 
X  100  ft.,  and  six  stories  high,  containing 
six  floors  and  roof.  The  floors  are  designed 
to  carry  an  imposed  load  of  100  lbs.  per  sq. 
ft.  The  building  has  windows  in  all  four 
sides  and  the  walls  in  both  cases  carry  the 
ends   of  the  floor-beams.     The  thickness  of 
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Slow-Burning    Factory   Building. 


walls  in  the  basement  is  24  in.,  while  in  the 
first  four  stories  it  is  17  in.  In  the  remain- 
ing two  stories  the  wall  is  13  in.  thick.  The 
estimates  are  for  the  structural  part  of  the 
building  only,  including  walls,  columns, 
fioors,  roof,  excavation,  doors  and  windows, 
foundations,  but  do  not  include  any  parti- 
tions, stairs,  elevator,  plumbing,  heating, 
lighting  or  wiring. 

The  framing  for  the  slow  burning  design 
is  as  follows.  Eight  tiers  of  columns,  spaced 
20  ft.  apart  in  both  directions  which  carry 
the  fioors  and  roof.  From  the  roof  down 
through  four  stories,  the  columns  are  yellow 
pine.    In  the  lowest  of  these  stories  the  size 


and  stirrup  irons,  is  27  cents  per  square  foot 
of  floor  area. 

In  the  fireproof  design  the  arrangement  of 
beams  and  columns  is  similar  to  that  for  the- 
slow  burning  design.  Riveted  steel  columns 
are  used  from  cellar  to  roof,  and  the  floors 
are  framed  with  steel  beams.  The  flooring 
between  the  beams  is  reinforced  concrete. 
In  this  case  the  quantities  are  as  follows:  ■ 

l.SOO  cu.  Tds. 
6.000  sq.  ft. 
l.")0  cu.  yds. 
39.000  cu.  ft. 
4  X  7  ft. 
6,000  sq.  ft. 
105  tons. 
^     252  tons. 
42,000  sq.  ft. 


Excavation    

Cellar  floor   

Foundation  concrete 

Brick   

238  windows   

Koofing     

Steel  columns 

Steel  beams  and  wall  plates. 
Concrete  floor  and  roof 


•Chief   fengineer.  The  Brackett  Bridge  Co.,  Cin- 
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The    cost  of    the    building    jn    this    case    is 
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$57,000,  which  corresponds  to  10.2  cents  per 
cubic  foot  of  building,  or  $1.36  per  sq.  ft.  of 
the  total  floor  area.  Floors  and  columns  cost 
75  cents  per  sq.  ft.  of  floor  area. 

Hence   the   comparative   estimates   are   as 
follows: 

,. — Construction. — , 
Slow-  Fireproof 
burning.  steel. 
G.2  cts.  10.2  cts. 
83  cts.  136  cts. 
27  cts.       75  cts. 


Cost  per  en.  ft.  of  building.  .  .  . 

Cost  per  sq.  ft.  floor  area 

Cost  of  floors  and  cols.,  sq.  ft. . 

Total  cost   $35,000     $57,000 


Growth  of  the    Missouri    Pacific. 
IV. 


(Continued  from  p.  32~.) 

Ground  was  broken  on  May  10th  of  the 
present  year  for  grading  the  site  of  the  new 
general  locomotive  and  car  repair  shops  of 
the  Missouri  Pacific  at  East  Sedalia,  Mo.  All 
of  the  preliminary  work  has  been  completed 
and  work  on  the  buildings  is  now  in  prog- 
ress. The  foundations  are  nearly  completed, 
and  the  brick,  steel  and  carpenter  work  has 
been  contracted  for.  The  grading  contract 
was  awarded  to  Henry  Daumhoff,  Little 
Rock,  Ark.;  the  concrete  contract  to  Edward 
Crebo,  Kansas  City,  Mo.;  the  steel  work  to 
the  American  Bridge  Company;  and  the  car- 
penter work  to  Wyatt  &  Donovan,  St.  Louis. 
These  contracts,  with  one  exception,  are  for 
labor  only,  the  railroad  company  furnishing 
all  material  on  cars  at  the  site.  This  depar- 
ture from  the  usual  method  of  doing  such 
work  is  expected  to  result  in  a  considerable 
saving  to  the  railroad  company.  The  excep- 
tion noted  is  for  the  steel  work,  which  will 
be  furnished  and  erected  by  the  American 
Bridge  Company. 

it  will  be  seen  from  the  general  plan  that 
the  principal  departments  are  ranged  along 
one  transfer  table  pit,  the  machine,  erecting 
and  boiler  shops  being  combined  in  one 
building.  The  power  station  is  to  the  rear 
of,  and  close  to.  the  latter,  as  is  also  the 
blacksmith  shop.  The  planing  mill  is  about 
midway  between  the  coach  shop  and  the 
freight  car  repair  shed.  The  storehouse  has 
been  located  to  procure  the  best  track  facili- 
ties and  has  a  track  on  each  side.  The  space 
opposite  the  locomotive  shop  is  reserved  for 
future  extensions.  The  dimensions  of  the 
principal  buildings  are  as  follows:  Erect- 
ing, machine  and  boiler  shop,  752  ft.  x  135 
ft.;  smith  shop,  244  ft.  x  100  ft.;  coach  shop, 
312  ft.  x  120  ft.;  paint  shop,  312  ft.  x  100  ft.; 
planing  mill,  268  ft.  x  80  ft.;  power  house, 
134  ft.  X  84  ft.;  freight  car  repair  shed,  401 
ft.  x  70  ft.;  office  and  storehouse,  201  ft.  x 
50  ft. 

In  designing  the  buildings,  particular  at- 
tention was  given  to  uniformity  of  details, 
especially  in  the  matter  of  doors  and  win- 
dows. The  locomotive  door  used  is  the  same 
for  all  the  buildings,  and  is  a  special  design 
made  by  Mr.  Schaub.  The  size  of  the  glass 
in  all  windows  is  the  same  for  all  shops — 
16  in.  X  18  in.  The  walls  of  all  buildings 
are  brick,  on  concrete  foundations,  and  all 
roofs  have  steel  trusses  with  steel  purlins. 
The  jack  rafttrs  are  4-in.  x  6-in.  southern 
pine,  and  on  them  is  laid  2-in.  planking. 
Above  this  is  a  layer  of  asbestos  roofing 
paper,  then  a  layer  of  1-in.  tongued  and 
grooved  plank,  and  finally  a  five-ply,  felt  and 
gravel  roof.  All  downspouts  are  made  of  4%- 
in.  well  casing,  and  all  flashing,  ventilators, 
etc.,  are  to  be  of  zinc  instead  o'l  the  usual 
galvanized  iron.  The  gutters  on  all  build- 
ings are  a  part  of  the  roof  proper.  They 
are  made  of  wood  and  covered  with  felt  and 
gravel,  the  same  a-  tLie  roof.  The  freight 
-'jr  repair  shed  is  opfrn  at  the  sides  and  ends 
'I  the  roof  is  supijorted  by  8-in.  x  10-in. 
:"<-ts.  resting  on  concr<u-  piers. 
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Locomotive  Shop. — The  erecting,  machine 
and  boiler  shops  are  combined  in  one  build- 
ing. It  is  a  transverse  shop  with  34  doors 
opening  to  the  transfer  table.  Ten  pits  are 
intended  for  the  boiler  shop  and  24  for  the 
erecting  shop.  These  pits  are  to  be  served 
with    one    70-ton    electric    traveling    crane. 
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lantern  in  the  roof  with  glass- in  the  sidee 
and  louvre  ventilators  in  the  ends.  There 
are  no  skylights  in  any  of  the  buildings,  eo 
that  all  light  must  come  from  the  sides.  On 
one  side  the  run-way  girders  for  the  travel- 
ing cranes  are  supported  on  pilasters  on  the 
building   wall,   and   on  the   other  side   they 
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General   Plan  of   New  Shops  at  Sedalia,   Missouri    Pacific. 


Part  Side  Elevation   of   Erecting  and   Machine  Shop. 


Cross-Section   through    Erecting    and    Machine   Shop   and   Tool    Room. 


which  is  equipped  with  power  for  hoisting 
only;  and  by  one  15-ton  ele3tric  traveling 
crane  for  general  service  which  will  also 
be  used  for  moving  the  70-ton  crane.  The 
main  erecting  shop  has  a  70-ft.  span  and  a 
height  of  40  ft.  from  the  floor  to  tl\e  bottom 
chord  of  the  roof  trusses.     There  is  a  large 


rest  on  steel  brackets  secured  to  the  main 
columns.  The  machine  shop  bay  of  the 
building  is  62  ft.  wide  and  24  ft.  high  to  the 
roof  trusses.  There  will  be  no  traveling 
crane  in  this  shop,  but  heavy  tools  will  be 
served  by  jib  cranes.  The  tool  room,  air- 
brake room  and  tin  shop  will  occupy  a  lean- 
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to,  160  ft.  long  and  35  ft.  wide,  alongside  of 
the  machine  shop.  The  boiler  shop  riveting 
tower  will  be  covered  with  cement  plaster 
both  inside  and  outside.  All  lantern  walls 
in  all  the  buildings  are  also  to  be  covered 
with  cement  plaster. 

Power  House. — The  power  house  is  sep- 
arated transversely  into  a  boiler  room  and 
an  engine  room,  each  49  ft.  5  in.  wide,  with 
a  pump  room  20  ft.  wide  between.  Brick 
partition  walls  13  in.  thick  separate  the 
pump  from  the  other  rooms,  and  support 
the  inner  ends  of  the  roof  trusses  spanning 
the  boiler  and  engine  rooms.  The  floor  of 
the  building  is  5  ft.  above  grade,  and  a  base- 
ment having  7  ft.  headroom  is  below.  The 
floor  of  the  basement  consists  of  7  in.  of 
granitoid  laid  over  8  in.  of  sand  filling, 
while  that  of  the  building  is  concrete  laid 
on  I-beam  supports.  The  entrance  stairs  of 
the  building  are  concrete.  The  engine  room 
will  be  served  by  a  15-ton  hand-power  travel- 
ing crane.     The  boiler  room  has  a  lean-to. 


which  will  furnish  approximately  1,000  h.p. 
Other  Buildings. — The  blacksmith  shop  is 
244  ft.  long  and  100  ft.  wide.  The  clear 
height  to  the  roof  trusses  is  22  ft.  There 
are  no  columns  in  the  building,  the  trusses 
making  a  clear  span  from  wall  to  wall.  A 
large  lantern  with  louvre  ventilators  ex- 
tends nearly  the  full  length  of  the  building. 
The  louvres  are  arranged  so  that  they  can 
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Detail    of    Counterweight    Sheaves. 


Locomotive   Door   for   All    Buildings. 


IG  ft.  wide,  for  coal  storage,  coal  being  de- 
livered from  a  trestle  by  gravity  through 
the  door  openings.  The  chimney  will  be  175 
ft.  high  and  7  ft.  inside  diameter,  and  will 
be  built  by  the  Alphons  Custodis  Chimney 
Construction  Company.  The  contract  for 
the  power  house  equipment  has  not  yet  been 
let.  There  will  be,  however,  five  260-h.p. 
water-tube  boilers,  furnishing  steam  at  150 
lbs.  to  three  Corliss  compound  non-condens- 
ing engines,  and  one  high-pressure  engine. 
The  generators  will  deliver  direct  current  at 
245  volts  to  the  switchboard.  There  will  be 
three    200-k.w.    units   and    one    75-k.w.   unit, 


be  closed  in  case  of  severe  weather.  This 
building  will  have  a  cinder  floor. 

The  planing  mill,  which  is  268  ft.  x  80 
ft.,  has  a  clear  height  to  the  roof  trusses 
of  21  ft.  There  is  no  lantern  and  the  only 
openings  in  the  roof  are  for  the  24-in.  ven- 
tilators. There  is  a  standard-gage  track 
through  the  center  of  the  building. 

The  coach  and  paint  shops,  on  opposite 
sides  of  the  transfer  table,  are  both  312  ft. 
long,  the  former  being  120  ft.  wide  and  the 
latter  100  ft.  They  are  three-bay  buildings 
with  steel,  roof-supporting  columns.  The 
coach  shop  is  two  stories,  the  second  floor 


being  intended  for  upholstery  and  general 
repair  work  for  coaches.  There  is  a  leaiv 
to  22  ft.  X  265  ft.  on  the  west  side,  for  a 
truck  repair  room,  an  80  ft.  car  not  allow- 
ing sufficient  room  in  the  main  building  for 
this  work.  There  are  stalls  for  14  cars.  The 
paint  shop  is  of  equal  capacity,  and  has  a 
concrete  floor. 

The  freight  car  repair  shed,  already  briefly 
described,  is  built  of  wood,  and  is  open  all 
around  to  a  height  of  8  ft.  There  are  three 
longitudinal  tracks,  giving  about  1,200  ft.  of 
track  space. 

The  storehouse  and  office  building  has 
three  floors  and  a  basement.  The  top  story 
is  quite  low  and  is  intended  principally  as 
an  air  snace  to  improve  the  comfort  of  the 
offices  on  the  second  floor.  The  upper  floors 
and  the  roof  are  supported  by  steel  columns, 
there  being  a  double  row  running  longitud- 
inally through  the  building.  The  first  floor 
is  carried  on  20-in.  65-lb.  transverse,  and 
15-in.  42-lb.  longitudinal  I-beams,  the  second 
floor  on  10-in.  25-lb.  I-beams,  and  the  third 
floor  on  9-in.,  21-lb.,  I-beams.  The  floors  are 
all  dressed  and  matched  plank,  2%-in.,  2%- 
in.  and  2-in.  respectively  for  the  three  floors 
of  the  building,  secured  to  3-in.  x  8-in.  nail- 
ing strips.  A  part  of  the  building  will  be 
fitted  up  for  offices  for  the  mechanical 
department.  The  floors  of  all  buildings  not 
otherwise  specified  are  3-in.  plank  laid  on 
6-in.  x  6-in.  sleepers  bedded  in  sand  on 
cinders. 

A  detail  of  the  locomotive  door  which  will 
be  used  on  all  the  buildings  is  shown  in  one 
of  the  accompanying  drawings.  It  is  made 
in  two  parts  which  are  hung  with  separate 
counterweights  and  are  raised  vertically  like 
Window  sash.  The  top  sash  has  two  window 
lights  each  made  up  of  12  panes  of  glass, 
16  in.  x  18  in.,  and  the  bottom  sash  is  made 
with  a  single  panel  of  matched  cypress. 
Where  these  doors  occur  in  long  buildings, 
they  are  provided  with  a  narrow  wicket  so 
that  the  building  can  be  entered  without 
raising  the  large  doors.  The  two  top  and 
bottom  sash  are  arranged  with  stop  lugs  so 
that  the  bottom  sash  engages  the  top  sash 
when  the  former  is  raised  half  the  height  of 
the  door,  and  both  parts  are  then  raised  to- 
gether to  the  full  door  opening.  In  closing 
the  door  the  bottom  sash  is  lowered  first  and 
when  it  has  been  pulled  down  half-way  it 
engages  with  the  top  sash  and  both  halves 
are  lowered  the  rest  of  the  way  together. 

Mr.  E.  Fisher,  Engineer  of  Bridges  and 
Buildings  of  the  Missouri  Pacific,  has  the 
supervision  of  the  entire  work,  and  all  plans, 
etc.,  are  submitted  to  him  for  approval.  Mr. 
J.  W.  Schaub,  Consulting  Engineer,  Chicago, 
has  prepared  all  plans,  specifications  and 
bills  of  material  for  the  buildings  and  power 
plant,  and  has  charge  of  the  entire  work 
as  consulting  engineer  for  the  railroad  com- 
pany. We  are  indebted  to  him  for  the  ac- 
companying drawings  of  the  buildings  and 
these  notes  concerning  them. 


The  Ganz  and  Finzi  systems  of  alternat- 
ing current  traction  will  shortly  be  given 
competitive  trials  on  the  Valtellina  branch 
of  the  Adriatic  Railroad.  One  of  the  elec- 
tric storage  battery  motor-cars  of  the 
Bologne-Modena  branch  of  the  railroad  will 
be  rebuilt  and  the  experimental  storage  bat- 
tery equipment  will  be  replaced  by  a  Finzi 
single-phase  alternating  current  equipment. 
Four  single-phase  geared  motors  of  100  h.p. 
each  will  form  the  equipment.  Step-down 
transformers  will  reduce  the  line  voltage  to 
3,000.  The  maximum  speed  expected  is  72 
kilometers  an  hour  and  trains  of  100  tons 
will  be  hauled.  The  storage  battery  cars  of 
the  Milan-Monza  line  have  been,  withdrawn 
from  service,  after  trials  extending  over  four 
years. 
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In  one  great  source  of  national  wealth, 
cost  of  transportation,  which  is  not  a  nat- 
ural product,  the  United  States  has  an  un- 
disputed advantage  over  all  other  countries. 
Shortly  before  his  death,  Mulhall  said  that 
the  average  rate  received  by  railroads  of 
different  countries  for  transporting  a  ton  of 
freight  one  mile  was,  reduced  to  cents: 
United  Kingdom,  2.80;  Italy,  2.50;  Russia, 
2.40;  France,  2.20;  Germany,  1.64;  Belgium, 
1.60;  Holland,  1.56;  United  States,  0.8. 
These  figures  show  that  our  low  cost  of  in- 
ternal transportation  has  been  the  principal 
cause  of  our  augmented  wealth;  an  augmen- 
tation that  was  greater  in  the  decade  ending 
with  1900  than  during  the  80  years  preced- 
ing 1870.  For  not  only  does  a  low  freight 
rate  allow  more  to  be  divided  between  pro- 
ducer and  consumer,  but  it  has  a  more 
potent  effect  in  inviting  the  production  of 
•ommodities  which  with  higher  freight 
charges  could  not  reach  consumers;  thus 
adding  greatly  to  the  employment  offered 
to  labor  and  capital. 

Any  estimate  of  the  beneficent  effect  of 
low  freight  rates  on  production  is  as  liable 
to  be  governed  by  enthusiasm  as  by  knowl- 
edge. Table  1,  compiled  from  "Poor's  Man- 
mal,"  the  United  States  Census  returns,  and 
those  of  the  Bureau  of  Statistics,  shows  the 
direct  contributions  made  by  our  railroads 


which  we  have  developed  and  improved  sucl) 
aid  to  our  wealth  as  is  offered  by  water 
transportation.  Improvement  of  the  Mohawk 
west  of  Schenectady,  the  precursor  of  the 
Erie  canal,  commenced  with  the  adoption 
of  our  constitution,  and  concurrently  the 
navigation  of  many  streams  falling  into  the 
Atlantic  was  improved  and  extended.  Our 
canal-building  era  was  virtually  inaugurated 
by  the  building  of  the  Erie  canal  connect- 
ing the  navigable  waters  of  the  Hudson  river 
with  all  of  our  Great  Lakes  under  legisla- 
tion by  the  State  of  New  York  in  1816.  The 
great  influence  on  land  values  of  this  canal 
after  its  completion  in  1825,  and  its  success 
as  a  channel  for  transportation,  led  not  only 
to  more  or  less  successful  efforts  to  connect 
the  James,  the  Potomac,  the  Delaware  and 
the  lakes  above  Niagara  with  the  affluents 
of  the  Mississippi,  and  to  many  less  import- 
ant projects,  but  also  to  such  an  enlargement 
of  the  Erie  canal,  authorized  in  1835,  so  that 
the  burden  of  boats  could  be  increased  from 
40  to  240  tons. 

The  net  area  of  lands  granted  by  Congress 
to  States,  Territories  and  Corporations  has 
been:  In  aid  of  railroads,  162,000,000  acres: 
in  aid  of  canals,  4,433,000  acres;  in  aid  of 
wagon  roads,  2,554,700  acres;  168,987,700 
acres  in  all. 

On  the  6th  of  April,  1802,  the  United  States 
entered  on  its  policy  of  River  and  Harbor 
Improvements  with  an  appropriation  of  $30,- 
000  for  the  improvement  of  the  Delaware 
river.    Up  to  March  3,  1903,  the  sums  appro- 
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to  the  wealth  of  the  nation.  The  highest 
freight  rate  during  this  period  was,  in  1885, 
1.057  cents,  and  the  lowest,  1899,  0.726;  since 
which  time  the  rate  has  increased  by  about 
5  per  cent,  to  0.764.  If  our  rates  had  re- 
mained as  in  1885  we  would  have  paid  $3,- 
500,000,000  more  for  transporting  our  freight 
than  we  did,  and  if  our  freight  rates  had 
been  equal  to  those  of  England,  as  stated 
by  Mulhall,  and  with  as  large  a  volume  of 
business  possible  at  such  rates,  the  cost 
would  have  been  nearly  $33,000,000,000 
greater,  or  more  than  our  increase  in  wealth 
during  the  last  decade.  Our  railroad  freight 
rates  are  the  lowest  in  the  world,  and  this 
is  probably  true  also  of  our  coastwise  freight 
rates.  The  low  cost  of  assembling  and  dis- 
tributing our  commodities  has  also  had  an 
important  influence  on  their  production  and 
consum.?tion. 

It  is  noticeable  that  we  have  reached  this 
distinctive  position  as  transporters  with  the 
highest  wages  paid  for  labor  known,  and 
until  lately  with  a  higher  cost  for  materials 
than  our  neighbors  and  competitors.  But 
both  the  high  wages  and  high  prices  have, 
by  stimulating  production  and  consumption, 
added  to  the  volume  of  freight  moved  and 
reduced  its  cost. 

We  have  had,  until  lately,  freedom  from 
those  laws  based  on  the  theory  of  vested  in- 
terests which  are  used  both  to  prevent  im- 
provements and  solidify  monopolies,  while 
our  development  has  been  aided  by  subsidies 
of  various  kinds  from  both  State  Govern- 
ments and  the  General  Government,  to  which 
local  aid  has  often  been  added.  Since  our 
-rsanization  as  a  nation  we  have  been  pre- 
riiin'^nt  for  the  f-nergy  and  persistence  with 

•Extracts  from  a  paper  read  before  the  Interna- 
tloriiil    Engineering  Congress,   at  St.  Louis,   Oct.   5, 


priated  on  this  account  have  reached  the 
aggregate  of  $451,344,907.20.  During  the  5S 
years  ending  with  1860  but  a  little  more 
than  $16,500,000,  or  less  than  4  per  cent,  of 
this  sum,  had  been  appropriated.  Taking 
the  appropriations  for  these  improvements 
by  decades  we  have: 

1861-71 .fl  7,290.44.5..80 

1871-80 (;o.440.417.96 

1881-90 111.087.724.36 

1891-1900 17.-|.372..-)fi4.22 

lOOl-March  3d,  1903 70,067,231.24 

Approximately  55  per  cent,  of  this  sum 
has  been  expended  on  the  improvement  of 
rivers,  35  per  cent,  on  harbors  and  10  per 
cent,  on  canals.  The  total  expenditure  by 
the  Government  for  all  harbors  and  water- 
ways on  the  lakes  above  Niagara  has  been 
$68,000,000.  Of  this  sum  probably  about  $40,- 
000,000  has  gone  to  lake  harbors. 

Excepting  a  few  instances,  and  then  but 
for  a  short  time,  the  rivers,  harbors  and 
canals  improved  and  built  by  our  Govern- 
ment have  been  absolutely  free  from  charges 
for  their  use.  While  a  large  proportion  of 
the  money  expended  for  improvements  has 
gone  to  important  centers,  and  the  main 
lines  of  distribution  minor  streams  and 
small  harbors  have  not  been  neglected. 

Trunk  line  railroad  building  in  the  United 
States  was  inaugurated  at  "a  meeting  of  a 
number  of  citizens  to  take  into  considera- 
tion the  best  means  of  restoring  to  the  City 
of  Baltimore,  that  portion  of  the  western 
trade,  which  has  lately  been  diverted  from 
It  by  the  introduction  of  steam  navigation, 
and  by  other  causes,"  held  in  the  City  of 
Baltimore,  Feb.  12,  1827.  This  meeting  re- 
sulted in  a  charter  for  building  a  railroad 
from  Baltimore  to  the  Ohio  river.  At  sub- 
stantially the  same  time.  May,  1828,  Con- 
gress appropriated  $1,000,000  in  aid  of  the 
Chesapeake  and  Ohio  canal,  which  was  also 


to  connect  the  waters  of  Chesapeake  Bay 
with  the  Ohio.  The  Hudson  &  Mohawk 
Railroad,  which  has  developed  into  the  New 
York  Central  &  Hudson  River  Railroad,  was 
built  to  abridge  the  delay  to  canal  traffic 
caused  by  the  22  locks  between  the  Hudsop, 
river  and  the  Schenectady  level  of  the  Erie 
canal.  The  Boston  &  Albany  was  built  to 
divert  trade  at  the  eastern  terminus  of  the 
Erie  canal  from  New  York  to  Boston.  The 
South  Carolina  road  was  projected  to  con- 
nect the  harbor  of  Charleston  with  the  Ohio 
at  Cincinnati. 

The  first  roads  were  built  under  special 
charters,  which  were  generally  obtained 
without  difficulty,  except  in  such  cases  as  the- 
Pennsylvania's  objection  to  the  Baltimore  & 
Ohio  reaching  Pittsburg,  on  the  honest  plea 
that  there  could  not  be  traffic  enough  for 
two  roads.  The  menace  to  invested  capital,, 
now  so  strenuously  insisted  on,  is  a  doctrine 
hardly  25  years  old  with  us.  Afterwards 
the  more  enlightened  States  passed  general 
railroad  laws,  under  which  any  persons  fil- 
ing the  requisite  papers  became  a  body  cor- 
porate, and  could  make  the  necessary  sur- 
veys, and  build  as  much  road  as  they  could 
finance.  Only  one  State,  New  York,  ever  pen- 
alized a  railroad.  The  Utica  &  Schenectady, 
now  a  part  of  the  New  York  Central  &  Hud- 
son River  Railroad,  was  for  a  time  prohib- 
ited from  carrying  freight,  whether  the  canal 
was  closed  by  ice  or  not,  and  the  railroads 
which  formed  that  system  paid  canal  tolls 
to  the  State  on  all  freight  carried  until  1851. 

The  Government  of  the  United  States  gave 
a  great  impetus  to  railroad  building  by  its 
legislation  of  Sept.  20,  1850,  giving  to  a 
trunk  line  railroad  between  Lake  Michigan 
and  the  Gulf  of  Mexico,  substantially,  six: 
square  miles  of  land  for  each  linear  miie 
built.  This  aid  was  so  continued  that  every 
State  and  Territory  west  of  the  Mississippi 
and  five  States  east  of  it,  viz.:  Alabama, 
Illinois,  Mississippi,  Michigan  and  Wiscon- 
sin, are  indebted  to  land  grants,  in  a  greater 
or  less  degree,  for  their  transportation  facil- 
ities. In  aid  of  the  Texas  Pacific  the  land 
grant  was  40  square  miles,  through  the  ter- 
ritories, per  mile  of  road.  The  Union  and 
Central  Pacific  Railroads,  with  some  of  their 
branches,  in  addition  to  a  land  grant  of  20 
square  miles  per  mile  of  road,  amounting  to 
nearly  32,000,000  acres,  secured  a  loan  of 
Government  6  per  cent.  30-year  bonds,  vary- 
ing with  the  difficulty  of  construction  from 
$16,000  and  $32,000  to  $48,000  per  mile.  This 
loan  was  in  the  aggregate  $62,652,952,  of 
which  the  Union  Pacific  received  $27,236,17? 
and  the  Central  Pacific  received  $25,885,120. 
These  loans  were  repaid  with  outstanding 
interest  about  1898,  excepting  a  small  de- 
fault on  the  part  of  one  of  the  branch  roads. 
This  combined  aid  was  sufficient  to  induce 
the  Union  Pacific  to  build  535  miles  in  one 
year  and  20  days. 

The  British  Government  in  1853  subsidized 
its  main  lines  of  steamers  "to  afford  a  rapid, 
frequent  and  punctual  communication  with 
those  distant  ports  which  feed  the  main  ar- 
teries of  British  commerce,  etc.";  refusing 
aid  to,  if  not  oppressing,  internal  commu- 
nication. On  the  other  hand,  the  Govern- 
ment of  the  United  States,  and  also  individ- 
ual States,  counties  i  and  localities,  subsid- 
ized the  turnpikes,  watercourses  and  rail- 
roads almost  entirely,  for  the  improvement 
of  internal  communications,  and  neglected 
or  oppressed  our  efforts  to  reach  distant 
ports.  England  is  pre-eminent  as  a  ship- 
building and  ship-sailing  country,  but  its 
people  paiy  the  highest  internal  freight  rates 
known.  America  now  has  a  contemptible 
merchant  marine,  but  its  internal  freight  is 
handled  at  a  rate  unapproached  in  other 
countries.  If,  as  has  been  lately  urged,  our 
Government  was  unable  to  develop  at  one 
time  both  foreign  and   internal  communica- 
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tions,  it  has  apparently  adopted  the  most  from  the  Government  until  1826,  Chicago  in 
profitable  alternative,  although  our  annual  1833,  and  the  St.  Clair  Flats  received  its 
payments  to  foreigners  for  over-sea  freights  first  appropriation,  $20,000,  in  1852. 
are  said  to  exceed  the  receipts  from  either  In  1852,  Congress  gave  the  State  of  Mich- 
custom  dues  or  the  internal  revenue  tax.  igan  750,000  acres  of  public  land  in  aid  of 
While  the  land  subsidies  granted  by  the  a  canal  connecting  Lake  Superior  with  Mich- 
Government  in  aid  of  turnpikes,  canals,  col-  igan,  Huron  and  Erie.  This  canal,  built  for 
leges,  etc.,  have  not  generally  hurried  the  the  State  by  an  incorporated  company  to 
lands  granted  into  cultivation,  it  is  notice-  which  the  land  was  transferred,  was  opened 
able  that  in  the  case  of  land  granted  to  rail-  June  18,  1855,  with  two  locks  of  9  ft.  lift, 
roads  the  recipients  have  had  a  financial  in-  each  350  by  70  by  II14  to  12  ft.,  to  overcome 
ferest,  strong  enough  to  be  a  governing  in-  the  18  ft.  difference  of  level  at  the  Falls  of 
terest,  in  its  quick  distribution  in  small  hold-  St.  Mary,  or,  as  it  is  generally  known,  the 
ings,  as  the  possible  ultimate  value  of  the  "Soo."  The  Government  took  over  this 
land  is  secondary  to  the  development  of  traf-  canal  from  the  State  of  Michigan,  June 
flc  on  the  road.  The  Immigration  Bureau  is  9,  1881,  and  completed  the  "Weitzel"  lock, 
greatly  aided  in  its  efforts  by  low  freight  515  by  80  by  17  ft.,  Sept.  1,  1881,  and  the 
rates.  As  the  cost  of  transportation  is  vital  "Poe"  lock,  800  by  100  by  22  ft.,  August  3, 
in  the  eyes  of  the  prospective  buyer,  its  cost  1896.  The  Canadian  Government  had  in  the 
has  been  kept  down  on  non-competitive  meantime  built  a  lock  900  by  60  by  22  ft., 
branches.  The  beneficent  results  following  opened  Sept.  9,  1895.  The  depths  of  lake 
the  practices  of  the  land.-grant  aided  rail-  channels,  in  general,  have  been  less  than 
roads  have  not,  however,  prevented  the  the  depths  on  the  lock  sills.  Tolls  amount- 
"friends  of  the  plain  people"  exhibiting  ing  to  $778,128.41  were  collected  on  the  19,- 
fierce  opposition  to  the  development  of  our  414,242  net  registered  tons  of  shipping  pass- 
unsettled  areas  through  the  aid  of  land  ing  through  the  canal  in  the  26  years,  in- 
grants  or  other  forms  of  subsidies.  eluding  1880,  that  the  canal  remained  State 
The  free  development  of  railroad  building  property.  They  were  6  cents  per  net  regis- 
and  the  fall  in  freight  rates  have  been  im-  tered  ton  until  1871,  41/2  cents  until  1879, 
peded  to  some  extent  by  the  action  of  State  and  after  that  3  cents.  Since  1880  the  traf- 
Railroad  Commissions.  The  first  of  these,  flc  through  both  the  American  and  Canadian 
for   the   State   of   Maine,    was   appointed    in    locks  has  been  free. 

1853.  There  are  now  34  of  these  commis-  Since  1887  the  U.  S.  Engineers  In  charge 
sions.  At  first  their  action  was  doubtless  of  the  canal,  with  the  co-operation  of  those 
beneficent,  but  in  some  States  the  appoint-  in  charge  of  the  Canadian  Canal,  have  kept 
ment  of  commissioners  seems  a  perquisite  and  published  statistics  which  arfe  among 
of  the  railroads,  and,  as  notably  in  the  State  the  most  valuable  in  the  history  of  trans- 
of  New  York,  it  seems  virtually  impossible  portation.  From  these  data  Table  II  has' 
for  an  oppressed  community  to  secure  better  been  compiled, 
accommodations  or  lower  rates  by  investing 

their  own  money  in  a  railroad  which  may  table  il.—FrcUiht  Ton.,  mssing  the  Soo. 

reduce   the   profits   of   an    existing    line,    all  ^ear.  Tons.        Total  value.     p«- ton. 

such    efforts  being   apparently   held    by   the    is.Ti 12,600      .$1.67.5,000    .5133.00 

commissioners,  as  well  as  the   stockholders    \^^\ -,85'ooo      il'oooooo        2200 

of  existing  lines,  to  be  a  piratical  venture    issi.  ...'.."! .'       ]..-iti8.ooo      .'{0.000,000        19.00 

and  a  speculative  strike  of  more  or  less  col-    iSfj} 28'40.soo.3    •^S9"9?6'865        1020 

ossal  magnitude.  The  railroads  of  New  Eng-  ibo;; '.'.'.'.'.'.'. '.  34,674!43T  349",405;oi4  10.08 
land,  dominated  by  the  most  respectable  and 

highly  appreciated  Commissions,  exact  the  The  Engineer  Officers'  statistics  of  the 
most  onerous  charges  on  traffic  known  in  traffic  through  the  "Soo "  show  that  the 
this  country,  and  have  driven  nearly  all  difference  on  an  equal  classification  be- 
heavy  manufacturing  out  of  their  territory,  tween  the  actual  and  railroad  charges  is 
A  considerable  amount  of  the  451  million  nearly  four  times  the  total  expenditures  for 
dollars  appropriated  by  the  Government  for  river  and  harbor  improvements  by  the  Gov- 
the  improvement  of  rivers  and  harbors,  has    ernment. 

been  expended  on  isolated  or  semi-isolated  As  only  AlVi  of  the  958i/i  miles  between 
projects,  where  the  statistics  covering  the  Duluth  and  Buffalo  have  required  improve- 
consequent  development  of  traffic  are  not  ment  to  accommodate  vessels  of  20-ft.  draft, 
available  without  great  research.  In  other  and  the  same  improvement  has  sufficed  for 
cases  like  the  18,500,000  net  tons  of  freight  the  885  miles  between  Chicago  and  Buffalo, 
traffic  found  12  years  ago  on  the  Hudson  the  combined  trafl[ic  on  these  routes  being 
river,  or  the  11,610,000  tons  of  freight  car-  without  an  equal  in  any  other  channel,  no 
ried  on  11  improved  tributaries  of  the  Ohio  other  improvement  undertaken  by  our 
in  1902,  as  reported  by  the  Department  of  Government  has  had  so  beneficent  an  ef- 
Commerce  and  Labor,  no  idea  of  the  cost  feet  on  our  national  wealth,  nor  has 
of  freightage  is  given.  Nor  are  the  rates  returned  so  large  a  dividend  on  the  money 
charged    on    the    total    traffic    of   the    Great    expended. 

Lakes  given  in  the  report  of  the  same  de-  It  is  not  proposed  to  refer  to  the  econo- 
partment,  which  gives  the  average  arrival,?  mies,  many  of  them  calling  for  large  ex- 
and  departures  in  domestic  trade  for  the  penditures,  by  means  of  which  our  railroads 
two  years  1902-03  for  which  statistics  have  have  become  the  chief  of  the  labor  saving 
been  gathered  as  74,390,000  and  74,340,000  appliances,  not  only  of  this  country  but  of 
net  tons  of  freight.  During  the  same  two  the  .world.  But  aside  from  the  influence  of 
years  the  average  imports  of  foreign  mer-  our,  one  time,  free  railroad  building,  these 
chandise  at  these  lake  ports  have,  been  economies  have  in  almost  all  instances  been 
valued  at  $61,187,000  and  the  exports  at  forced  on  our  railroad  managers  by  the  com- 
$88,076,000.  petition    of    improved    waterways;     which. 

As  the  natural  depth  at  most  harbors  on  while  their  traffic  fed,  and  was  fed  by,  the 
the  Great  Lakes  was  originally  about  6  ft.,  railroads,  cut  rates  to  an  extent  that  called 
and  not  more  than  8  ft.  could  be  carried  out  extreme  effort  in  the  attempt  to  com- 
over  the  St.  Clair  Flats,  above  Detroit,  this  pete  on  a  paying  basis.  This  competition 
large  traffic  would  be  impossible  without  the  has  resulted  in  our  being  able  to  produce 
increased  depths  made  by  the  expenditures  and  ship  a  third  more  freight  per  capita,  de- 
authorized  by  the  various  river  and  harbor  spite  our  longer  haul,  than  any  other  peo- 
bills.  The  first  appropriation,  1823,  was  for  pie,  and  has  filled  our  country  with  consu- 
the  harbor  of  Erie.  Ohio  followed  in  1825  mers,  who,  as  James  Bryce  says  in  his 
with  appropriations  for  Cleveland  and  Fair-  "American  Commonwealth,"  "allow  them- 
port.     Buffalo  did  not  get  an  appropriatjor^    selves  luxuries  such  as  the  masses  enjoy  \r\ 


no  other  country."  And  the  traffic  in  luxu- 
ries as  well  as  in  passengers  is  generally 
transported  by  rail. 

There  has  been  one  noticeable  instance  in 
which  the  railroads  led  in  improvements  to 
waterways,  forcing  the  deepening  of  the  lake 
channels.  This  was  a  consequence  of  the 
rate  wars  of  the  seventies,  which  covered 
much  of  the  United  States,  but  were  most 
intense  between  the  roads  connecting  Chi- 
cago with  New  York.  Under  this  rivalry  the 
lake  commerce  seemed  to  be  dying.  The 
situation  at  that  time  is  tersely  and  ably 
described  in  the  "Report  of  the  Committee 
on  Canals  of  New  York  State,  1899,"  made 
to  Governor  Roosevelt.     It  says: 

"In  1875  the  total  tonnage  on  the  lakes 
was  nearly  600,000  tons.  .  .  .  The  traf- 
fic, as  estimated  by  entrances  and  clearances 
at  American  ports,  was  for  that  year  about 
15,000,000  tons. 

"This  development  had,  however,  been  se- 
cured without  any  material  increase  in  the 
size  of  the  vessels  in  use — a  limit  being 
placed  on  size  by  the  depth  of  water  in  the 
harbors  and  in  the  channels  connecting 
Lake  Erie  and  Lake  Superior  with 
Lake  Huron  and  Lake  Michigan.  By 
1875  the  advance  in  railroad  construc- 
tion and  management  had  reached  a 
point  which  enabled  the  railroads  to  com- 
pete with  the  lake  vessels;  and  when  to 
this  was  added  the  railroad  rate  wars  of 
the  next  few  years  there  was  not  only  a 
cessation  of  increase  in  lake  commerce,  but 
a  positive  decline  both  in  equipment  and 
traffic.  New  construction  of  vessels,  which 
had  reached  as  high  as  73,000  tons  in  1874, 
was  only  7,000  tons  in  1877,  and  averaged 
only  13,000  tons  a  year  for  the  five  years 
ending  in  1880.  In  the  latter  year  all  the 
vessels  on  the  lakes  aggregated  only 
560,000  tons,  30,000  less  than  five  years 
before. 

"The  beginning  of  the  new  decade  marked 
a    significant    revival     in    lake    commerce, 
which  cannot  be  disconnected  from  the  im-f. 
provements   in    lake   harbors   and    channels  ■ 
undertaken  by  the  national  government.  The    ; 
most  important  work  brought  to  completion 
at  this  time  was  the  openinng  of  the  ship 
canal  with   an  18-ft.   draft,   which  took  the 
place    of   the    12-ft.    canal    and    locks   main- 
tained  by   the   State   of   Michigan   at   Sault 
Ste.  Marie,  but  other  works  were  well  under 
way,  which  have  had  for  their  ultimate  aim 
the   securing  of   20  ft.   of  water  in  all  the 
main    channels    and    important   harbors    on 
the  lakes." 

If  the  existence  of  the  lake  business  as 
well  as  the  lake  marine,  had  not  been  threat- 
ened by  the  development  of  improved  meth- 
ods of  conducting  railroad  traffic,  it  may 
be  doubted  if  Government  would  have  re- 
ceived sufficient  support  to  justify  it  in 'Cen- 
tering on  the  heavy  expenditures  neces^ry 
for  navigable  channels  18  and  eventually  20 
ft.  in  depth.  There  is  always  available,,fiuch 
testimony  as  was  given  in  1870,  by  'one  (■* 
prominent  in  lake  commerce: 

"It  had  been  clearly  established  that  ves- 
sels of  over  700  or  800  tons  were  not  so  prof- 
itable on  the  lakes  as  vessels  of  a  smaller 
size.  Nature  has  placed  barriers  in  front 
of  most  of  our  harbors,  also  wide  flats  across 
some  of  our  greatest  thoroughfares,  that 
will,  in  spite  of  art,  for  ages  to  come,  make 
it  necessary  to  build  lighter-draft  vessels. 
Sail  vessels  of  over  800  tons  could  not  safely 
navigate  the  lakes  even  if  harbors  were  deep 
enough." 

Such  testimony,  by  an  authority,  is  al-- 
ways  available  and  influential  in  procuring 
delay  and  insufficient  Improvements  unless 
there  is  a  strong  interest  capable  of  organ- 
ization to  confute  it.  And  as  the  nearly 
accomplished  improvement  has  resulted  In 
19  vessels,  carrying  over  8,000  net  tons  eaclj, 
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passing  the   Soo   last   year,    the   testimony 
seems  confuted. 

The  United  States  possesses  no  noticeable 
superiority  in  natural  resources,  and  is 
handicapped  by  the  necessity  of  finding 
money  to  do  in  a  part  of  a  century  that  for 
which  other  countries  have  taken  nearly  a 
thousand  years.  It  has  in  the  aggregate  ex- 
hibited a  superiority  in  general  honesty  of 
purpose  and  in  the  broad-mindedness  of  its 
legislators,  both  national  and  local.  It  is 
largely  through  legislation,  notably  and  pe- 
culiarly in  its  help  to  all  schemes  for  in- 
cresaing  wealth  by  diminishing  the  cost  of 
interchange    between     producers    and     con- 


grants,  there  seems  to  be  no  reason  why 
any  other  country  should  not  develop  its 
transportation  systems  in  a  manner  anala- 
gous  to  that  pursued  by  the  United  Slates 
and  reap  as  substantial  a  reward. 


The      Stansstad-Engelberg      Electric     Rail- 
way. 


BY   EMILE  GUARINI. 

The  narrow-gage  electric  railway  between 
Stansstad  and  Engelberg  is  another  of  those 
electric-mountain  roads  of  which  Switzer- 
land furnishes  so  many  interesting  examples. 


Motor    Car — Stansstad-Engelberg    Railway. 


sumers,  that  this  country  has  attained  its 
superiority.  From  the  fairly  equal  distribu- 
tion of  subsidies  and  direct  payments  be- 
tween waterways  and  railroads,  there  has 
issued  a  system  of  mutually  beneficent  riv- 
alry, in  that  the  railroads  often  own  boat 
lines  and  the  boat  lines  have  owned  rail- 
roads, which  has  given  a  higher  remunera- 
tion  to  the   producer,   and   a   lower  cost   to 


The  road  was  built  by  Brown  and  Boveri, 
and  has  a  length  of  22^/^  kilometers.  The 
current  is  transmitted  in  the  form  of  a 
three-phase  current  of  750  volts,  one  of  the 
phases  being  connected  to  the  rails  which 
are  laid  one  meter  apart.  A  distinguishing 
feature  of  this  mountain  line  is  that,  al- 
though the  grades  vary  from  level  to  5.8  per 
cent.,  the  car  is  at  times  propelled  by  its  own 


transformed  into  a  current  of  5,300  volts, 
whence  it  is  sent  out  on  the  high  tension 
line  to  be  stepped  down  again  by  two  trans- 
forming stations  to  750  volts,  the  working 
tension.  The  central  or  generating  station 
is  at  Obermatt,  near  the  terminal  point  at 
the  Engelberg  end. 

The  power  is  obtained  from  several 
springs  which  feed  a  covered  reservoir  of 
about  100  cu.  meters  capacity.  A  conduit 
1,634  meters  long  leads  from  this  reservoir 
to  the  turbine  house.  For  about  230  meters, 
cast-iron  pipes,  300  millimeters  in  diameter, 
having  a  thickness  of  from  7i^  to  8%  mil- 
limeters, are  used.  The  effective  fall  is  390 
meters.  The  power-house,  to  which  is  an- 
nexed a  barn  for  the  locomotives  and  a  re- 
pair shop,  contains  three  generators  and  two 
exciters.     Bach  of  these  machines  is  coupled 


A    Transformer   Sub-Station. 

direct  to  a  horizontal  axle  water  turbine. 
The  three  groups  of  electric  generators  are 
180  h.p.  each  and  run  at  650  revolutions,  while 
the  exciters  are  12  h.p.  each.  The  large  tur- 
bines are  regulated  by  hydraulic  governors. 
The  exciter  turbines,  on  the  contrary,  have 
no  governors,  for  the  load  of  the  exciters  is 
kept  constant  by  a  compensating  resistance 
in  the  field  circuit  of  the  generators.     The 


Three-Phase  Electric  Locomotive. 

the  consumer,  than  would  have  been  possible 
under  any  other  system. 

As  a  result  our  internal  commerce  for  1902 
is  estimated  at  ?20,000,000,000.  This  esti- 
mate is  based  on  one  transaction  in  each  of 
the  leading  classes  of  commodities  produced 
in  the  several  different  divisions  of  national 
industry.  Our  foreign  commerce  amounts 
to  nearly  12  per  cent,  of  this  sum,  and  6.8 
per  cent,  of  It  suffices  to  settle  our  foreign 
balances,  and  pay  for  oar  foreign  transpor- 
tation with  such  luxuries  and  raw  materials 
aa  we  require  from  other  countries. 

Exclusive  of  the  benefits  derived  from  land 


A    Steep    Grade   on    the    Stansstad-Engelberg    Railway. 


motor,  at  other  times  it  trails  motorless  cars 
behind  it,  and  again  the  train  is  drawn  by 
locomotives  at  the  points  where  the  grade 
is  the  heaviest. 

Over  a  distance  of  21  kilometers  the  ordi- 
nary adhesion  of  the  car  to  the  rail  furnishes 
sufficient  traction;  for  1%  kilometers,  how- 
ever, a  rack  and  an  extra  engine  is  used. 
The  rack  section  is  close  to  the  central 
power  station,  and  since  it  requires  the  great- 
est expenditure  of  energy,  it  receives  the 
triphase  current  at  750  volts  direct  from  the 
alternator.^.  For  the  rest  of  the  line  the  cur- 
rent from   the   alternators   at  750    volts  is 


exciters  and  generators  are  coupled  in  par- 
allel. A  special  apparatus  is  provided,  which, 
in  case  a  high  tension  wire  should  break, 
cuts  out  automatically  the  exciters  from  the 
dynamos. 

A  sub-station  is  at  Dallenwyl  and  at  Stans. 
The  line  starts  from  the  steamboat  landing 
at  Stansstad  and  runs  on  a  level  as  far  as 
Stans.  After  leaving  Stans  the  line  turns 
toward  Oberdorf,  whence  it  follows  the  left 
bank  of  the  Aa,  which  it  crosses  beyond  the 
station  of  Dallenwyl  by  means  of  a  bridge 
35  meters  long;  from  here  it  runs  to  Grafe- 
nort   by   way   of  Wolfenschissen.     At    this 
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point  the  road  ascends  a  grade  of  5  per  cent. 
Upon  a  viaduct  the  line  now  crosses  the 
Kaltebach  and  comes  into  Obermatt,  where 
the  cog-wheel  section  begins  and  runs  along 
for  1^2  kilometers  over  a  5  per  cent,  grade. 
In  the  middle  of  this  rack  ascent  is  the  sta- 
tion of  Grunenwald;  immediately  after  leav- 
ing this  station  the  line  cuts  the  cantonal 
highway  which  crosses  it  about  one  meter 
above  the  rails.  Since  both  the  roads  have 
curves  at  their  point  of  crossing,  it  did  not 
seem  feasible  to  have  a  grade  crossing,  espe- 


Engelberg.  Much  blasting  was  needed  for 
the  completion  of  this  section  of  the  road 
on  account  of  the  rocky  nature  of  the  ground, 
and  not  infrequently  sustaining  walls,  sev- 
eral hundred  meters  long,  had  to  be  built. 
The  rails  are  the  VignoUe  type,  101/2  me- 
ters long,  and  weighing  20  kilogrammes  per 
meter.  They  rest  upon  iron  ties  that  weigh 
30  kilogrammes  each;  eleven  of  these  ties 
per  rail  are  laid  except  on  the  rack  section, 
where  12  to  a  rail  was  found  preferable. 
The  rack  is  of  trapezoidal  form  and  is  made 


in  diameter,  have  a  total  length  of  4,200  me- 
ters, and  are  carried  on  porcelain  insulators 
attached  to  the  trolley  poles.  The  high  ten- 
sion line  consists  likewise  of  two  wires,  but 
they  are  only  SV2  millimeters  in  diameter 
and  extend  over  11  kilometers.  They  are 
supported  upon  another  line  of  poles.  These 
poles  are  eight  meters  high  and  are,  for 
the  most  part,  placed  close  to  the  track,  at 
a  distance  of  80  centimeters  from  the  trol- 
ley poles,  being  braced  by  struts  outside  of 
tlip  track.     Wherever  the  high  tension  line 


A   Level   Portion   of  the  Stansstad-Engelberg   Railway. 


Beginning  of  Rack   Road  at  Overmatt  Station. 


cially  since  there  is  extensive  teaming  on 
this  cantonal  highway  and  there  was  fear 
that  the  proper  maintenance  of  the  rack 
would  be  made  difficult.  On  the  other  hand 
natural  characteristics  did  not  permit  the 
cheap  building  of  a  tunnel  or  cut.  Under 
these  conditions  the  only  feasible  plan  was 
to  build  a  lift  bridge,  which  was  finally  done. 
The  construction  of  the  lift  bridge  was  dif- 
ficult because  the  contact  wire  must  be  ele- 
vated to  a  great  height  above  the  highway 


of  two  parallel  plates  between  which  are  riv- 
eted the  cast  steel  teeth.  It  weighs  52  kilo- 
grammes per  meter  and  is  laid  in  segments, 
each  31^  meters  long.  In  order  to  insure 
the  meshing  of  the  cog-wheels  at  the  en- 
trance of  the  rack,  this  latter  is  terminated 
by  a  segment  resting  upon  springs  and  joined 
to  the  line  in  such  a  manner  that  it  may  be 
lightly  depressed  in  a  vertical  plane. 

The  buildings  of  the  several  stations  are 
wood  and  brick.     The  stations  are  lighted 


crosses  highways  or  above  lines  of  telegraph, 
telephone  or  trolley  wires,  they  are  sur- 
rounded with  net  work  in  order  to  avoid  any 
accident  that  might  arise  from  the  breaking 
of  one  of  them.  Upon  the  caps  that  cover 
the  trolley-wire  poles  is  carried  the  tele- 
phone line,  which  is  composed  of  two  sil- 
icious  bronze  wires  2  millimeters  thick, 
having  cross  connections  at  about  every  100 
meters.  The  high  tension  line  is  protected 
from   lightning  by  horn  lightning-arresters. 


Lift  Bridge   (Closed) — Stansstad-Engelberg   Railway. 


Lift    Bridge    (Open) — Stansstad-Engelberg    Railway. 


and  also  above  the  level  of  the  rails  which 
are  below  the  road.  It  became  necessary  to 
use  a  system  that  would  permit  the  eleva- 
tion of  the  contact  wire  sufficiently  to  allow 
the  passage  of  vehicles  of  all  sizes  as  well 
as  to  arrange  the  parts  so  that  the  opening 
of  the  bridge  should  automatically  lower  the 
contact  wire  into  a  position  that  would  per- 
mit the  passing  of  the  train.  The  bridge  is 
worked  entirely  by  hand,  the  opening  of 
the  bridge  and  the  lowering  of  the  contact 
wire  requiring  no  more  than  a  minute. 

From  Gherst,  at  the  terminus  of  the  cog 
road,  the  track  runs  over  an  easy  grade  to 


electrically  by  means  of  small  transformers 
fed  from  the  trolley  wires,  ana  which  re- 
duce the  tension  to  110  volts.  At  Stansstad 
there  is  a  barn  for  five  motor  cars,  also  a 
repair  shop  and  a  depot  for  materials  and 
tools. 

The  entire  line  is  divided  by  section  in- 
sulators into  five  divisions  which  are  inde- 
pendent of  each  other,  being  fed  separately. 
Between  the  feeders  and  the  trolley  wires 
are  fuse  blocks  which  act  as  interruptors. 
These  fusible  cut-outs  are  placed  in  metallic 
boxes  on  poles.  The  feeders,  which  are 
formed  of  two  copper  wires  7Va  millimeters 


while  for  the  trolley  wire  the  Westinghouse 
lightning  arresters  have  been  adopted.  In 
the  neighborhood  of  Stans  the  three-phase 
current  line  crosses  the  Stansstad-Stans  tram- 
way, which  is  operated  by  direct  current,  so 
that  a  special  arrangement  for  the  crossing 
as  well  as  for  the  ends  of  the  trolley  or  con- 
tact poles  was  necessary. 

The  locomotives  weigh  about  12  tons.  They 
have  two  three-phase  motors  of  75  h.p.  each, 
wound  for  750  volts  and  making  650  r.p.m. 
These  motors  weigh  two  tons  jeach.  Both 
motors  work  in  common  upon  a  single 
toothed  wheel  keyed  upon  an  intermediate 
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shaft,  ■which  communicates  its  power  by  .1 
simple  train  of  gears  to  the  axle  carrying 
the  cog  which  engages  the  rack.  Upon  the 
stretches  where  simple  adhesion  to  the  track 
is  suflBcient,  a  friction  clutch  allows  the  mo- 
tors to  work  direct  upon  the  axles.  The  speed 
of  the  locomotives  is  five  kilometers  per  hour 
on  the  cog-wheel  section  and  twice  that  upon 
the  other  sections.  Three  entirely  independ- 
ent systems  of  brakes  are  available  for  stop- 
ping the  locomotives.  They  are:  (1)  A 
hand  brake  bearing  directly  upon  the  sup- 
porting wheels.  (2)  A  hand  brake  acting 
upon  the  cog-wheels.  (3)  An  automatic 
speed  limiting  brake.  This  brake  may  be 
controlled  by  the  hand  of  the  motorman  on 
the  locomotive,  or  bj-  any  of  the  motormen 
on  the  train.  Th's  brake  is  constructed  in 
such  a  manner  that  when  a  certain  deter- 
mined speed  limit  is  exceeded  the  flow  of 
the  current  is  automatically  interrupted  and 
at  the  same  time  the  brake  bearing  upon 
the  cog-wheels  is  brought  into  action.  More- 
over, the  motors  act  as  automatic  brakes, 
whenever  the  down  grades  are  such  that 
the  speed  of  the  motors  exceeds  more  than 
about  4  per  cent,  of  the  normal  speed  dur- 
ing the  ascent.  The  contact  device  consists 
of  two  double  bows  which  are  fixed  upon 
the  roof  of  the  locomotive  by  means  of  two 
frames  furnished  with  spring  tighteners. 
The  lighting  current  is  obtained  from  small 
transformers. 

The  motor  cars  are  mounted  upon  two 
four-wheel  trucks.  Their  length  is  14  me- 
ters and  they  weigh  14  tons.  They  are  di- 
vided into  second  and  third  class  compart- 
ments, affording  seats  for  46  persons;  and 
also  have  a  small  compartment  for  baggage. 
On  the  axles  of  the  forward  truck  two  three- 
phase  motors  of  3.5  h.p.  each  are  mounted. 
They  are  wound  for  a  tension  of  750  volts 
and  make  480  r.p.m.  Each  motor  weighs  950 
kilogrammes.  A  train  of  gears  transmits 
the  power  to  the  driving  wheels.  The  cog- 
wheels are  cast  steel  and  their  lower  peri- 
pheries run  in  an  oil  well.  The  rear  truck 
is  furnished  with  a  brake  that  acts  upon 
the  cog-wheel.  This  has  l)een  installed  as  an 
auxiliary  to  the  powerful  hand  brake.  The 
current  is  taken  from  the  contact  wires  in 
a  manner  similar  to  that  described  for  the 
locomotives.  The  maximum  speed  is  fixed 
at  20  kilometers  an  hour.  Starting  is  made 
in  a  gentle,  hardly  perceptible  manner.  For 
lighting  the  car,  a  small  transformer  is  in 
one  corner  of  the  baggage  compartment, 
whereby  the  current  taken  from  the  line  is 
reduced  to  100  volts.  The  cars  are  heated 
by  means  of  14  heaters  grouped  in  sevens 
and  connected  in  series  cut  in  between  one 
of  the  contact  wires  and  the  rails.  A  motor 
car  is  capable  of  drawing  a  second  car  weigh- 
ing 10  tons  at  the  rate  of  20  kilometers  an 
hour,  upon  a  grade  of  about  2.3  per  cent. 
Ipon  those  stretches  where  the  gradients 
vary  between  1.5  and  3.0  per  cent,  the  cars 
run  alone  at  about  20  kilometers  per  hour. 
When  mounting  the  steep  grades  of  5.8  per 
cent,  they  require  from  80  to  90  h.p.  for  a 
load  of  16  tons.  After  leaving  Obermatt  the 
cars  are  pushed  by  one  of  the  locomotives  to 
the  top  of  the  rack  road.  On  this  run  the 
car  is  not  coupled  to  the  locomotive,  so  that 
in  case  of  accident  either  unit  can  act  inde- 
pendently. 

From  Gherst,  which  is  at  the  summit  of 
the  rack  road,  to  the  terminal  station  at 
Engelberg,  the  cars  continue  the  journey 
unassisted.  When  the  cars  descend  the  steep 
grades  the  motors  act  as  generatxjrs.  The 
energy  thus  iestored,  and  the  load  removed 
from,  the  gerj'-rators  at  the  central  station 
would  cause  th<-,  turbines  together  with  their 
dynamos  to  raf,p,  but  to  aVoid  this  the  dyna- 
mos may  be  loaded  with  liquid  resistance, 
and  for  this  purpo.:"  the  spillway  canal  has 
been  used.     Trials  have  been  made  which 


show  that,  when  a  train  of  28  tons  descends 
the  rack  road,  the  energy  restored  to  the 
central  station  equals  75  h.p.  This  energy, 
except  where  it  is  consumed  in  carrying  a 
like  train  up  the  incline,  must  be  absorbed 
by  the  liquid  resistances  and  a  little  more 
if  the  generators  are  not  to  be  permitted  to 
run  altogether  light.  Since  the  company 
controls  a  water  power  more  than  suflficient 
for  its  needs  no  provision  has  been  made  to 
automatically  cut  out  this  resistance  when 
not  required,  consequently  it  is  for  the 
greater  part  of  the  time  included  in  the  cir- 
cuit. This  is  an  installation  which  does 
honor  to  Brown  and  Boveri,  of  Baden.  The 
traffic  from  the  Lake  of  the  Four  Cantons 
towards  Engelberg  is  heavy,  particularly  in 
the  summer  season. 


Railroad  Shoo  Tools. 


(Continued.) 

KADIAL  DRILLS. 

The  accompanying  illustration,  Fig.  1, 
shows  a  semi-radial  drill  made  by  the  Bick- 
ford  Drill  &  Tool  Co.,  Cincinnati,  Ohio.  The 
head  is  a  single  casting  and  is  adjustable 
on  the  arm  by  a  spiral  gear.     The  spindle 


is  made  of  hammered  steel;  it  is  provided 
with  both  hand  and  power  feed  and  with 
quick  advance  and  return  movements.  The 
machine  has  three  rates  of  feed  ranging  from 
.008  to  .016  in.  per  revolution  of  the  spin- 
dle. The  driving  mechanism  contains  seven 
gears  by  which  five  changes  of  speed  can  he 
obtained  ranging  from  50  to  170  r.p.m.  The 
frame  of  the  machine  consists  of  five  parts, 
the  base,  the  column,  the  cap,  the  arm  and 
the  arm  shaft.  The  construction  of  the  bear- 
ing for  the  upper  cone  pulley  is  shown  in  the 
line  drawing,  Fig.  2.  The  general  dimen- 
sions of  the  machine  are: 

Traverse  ot  spindle 18  ins. 

Horizontal  range  of  head 3  ft.  6%  ins. 

Receives  under  spindle  over  table 24  ins. 

Ileceives  under  spindle  over  base 4  ft. 

Receives  under  spindle  over  floor 4  ft.  7  ins. 

Drills  work  in  plane  of  base  of  center  of 8  ft. 

Size  of  table,  viforking  surface 20  x  20  ins. 

Size  of  base,  working  surface .3  ft.  x  4  ft.  1  in. 

Distance  from  floor  to  extreme  lieight  of 

spindle 9  ft.  414  ins. 

Floor  space  required 9  ft.  3  ins.  x  11  ft.  9  in. 

Weight,   net   6,500  lb 

The  72-in.  radial  drilling  machine.  Fig.  3, 
is  made  by  William  Sellers  &  Company,  Phil- 
adelphia, Pa.  The  spindle  of  this  machine 
is  2V2  in.  in  diameter  and  it  has  an  adjust- 
ment of  1714  in.  The  maximum  distance 
from  the  center  of  the  spindle  to  the  center 
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Fig.    1 — The    Bickford   Radial   Drill. 
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Fig.   2 — Detail   of    Upper  Cone   Bearing. 


of  rotation  of  the  arm  is  59  in.  The  great- 
est distance  from  the  floor  to  the  nose  of  the 
spindle  is  67  in.  The  drilling-head  arm  has 
a  power-vertical  adjustment.  The  spindle  is 
counterbalanced  and  is  fitted  with  friction 
feed.  The  slotted  work  table  is  24  in.  square 
by  30  in.  high.  The  countershaft  pulleys 
are  10  in.  in  diameter  by  4  in.  face  and 
should  run  at  110  r.p.m. 

The  machine  shown  in  Fig.  4  is  a  6-ft. 
arm,  plain  radial  drill  made  by  the  Fosdick 
Machine  Tool  Company,  Cincinnati,  Ohio. 
The  column  of  this  machine  is  of  box  section 
cast  in  one  piece,  and  it  is  bolted  to  the  base. 
The  saddle  which  carries  the  radial  arm 
is  gibbed  to  the  column,  and  is  raised  and 
lowered  by  power.    The  arm  is  of  box  sec- 
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Fig.  3 — The  Sellers  Radial  Drill. 


tion  and  well  ribbed.  Its  weight  is  carried 
on  ball  thrust  bearings  which  permits  of 
its  swinging  freely  when  undamped.  The 
back  gears  and  tapping  device  are  located 
on  the  spindle  head,  and  aie  arranged  so 
that  they  can  be  engaged  or  disengaged 
without  shock  while  the  machine  is  running. 
The  positive  geared  feeds  are  eight  in 
number  and  can  be  operated  by  hand  or 
power.  They  are  arranged  in  geometrical 
progression  from  .007  to  .064  in.  per  revolu- 
tion of  the  spindle.  The  spindle  is  counter- 
balanced and  has  18  changes  of  speed  rang- 
ing from  113  to  300  r.p.m.  It  is  pro- 
vided   with    automatic    stop    and    quick    ad- 


vance and  return.  All  operating  levers  aro 
located  ou,  and  travel  with  the  head,  and 
are  always  directly  in  front  of,  and  conve- 
nient to  the  operator.  The  lever  for  the  tap- 
ping device  starts,  stops  and  reverses  the 
spindle  and  when  used  in  connection  with 
the  back  gear  lever,  taps  can  be  backed  out 
at  three  times  the  tapping  speed. 

The  speed  box  gives  any  one  of  six  speeds, 
obtained  by  shifting  the  speed  changing 
lever  to  positions  as  indicated  on  an  en- 
graved speed  plate  attached  to  the  box.  The 
drive  is  positive  and  is  arranged  so  that  the 
driving  gearing  is  always  started  at  a  slow 
speed.     The   initial    speed   device   overcomes 


the  inertia  of  the  gears  and  shaft  and  pre- 
vents any  strain  that  might  be  caused  by 
throwing  in  the  regular  shifting  gears. 

The  machine  will  drill  to  the  center  of 
144  in.  The  traverse  of  the  spindle  is  20 
in.;  the  minimum  distance  from  the  column 
to  the  spindle  is  22  in.;  the  traverse  of  the 
saddle  on  the  column  is  50  in.,  and  the  tra- 
verse of  the  head  on  the  arm  is  54  in.  The 
maximum  and  minimum  distance  of  the 
spindle  to  the  base  plate  is  72  in.  and  22  in. 
respectively.  The  table  is  24  in.  x  27  in.  and 
is  24  in.  high.  The  total  height  of  the  ma- 
chine is  11  ft.  1  in.,  and  the  highest  position 
of  the  spindle  is  11  ft.  11  in.  The  floor  space 
required  for  the  machine  is  12  ft.  6  in.  x  14 
ft.  2  in.,  and  the  net  weight  is  14,115  lbs. 
{To  be  continued.) 


The   Substitution   of   Electricity  for   Steam 
as  a  Motive  Power.* 


Ever  since  the  first  electric  tram  line  was 
built  in  the  Industrial  Exhibition  at  Berlin 
in  1879,  the  possibility  of  using  electricity 
as  motive  power  on  railroads  has  been  dis- 
cussed, and  it  may  be  claimed  that  for  sub- 
urban traffic  the  superiority  of  electric  mo- 
tors over  steam  locomotives  has  been  firmly 
established. 

Such  lines  have  been  successfully  in  oper- 
ation for  some  years  near  Milan  and  in  other 
parts  of  Northern  Italy,  where  the  water- 
power  of  the  Alps  could  be  utilized,  others 
have  been  started  in  Switzerland,  Germany 
and  Prance,  while  in  the  United  Kingdom, 
the  North  Eastern  Railway  Company  works 
its  suburban  lines  near  Newcastle  by  elec- 
tricity, and  the  Lancashire  &  Yorkshire  runs 
electric  trains  between  Liverpool  and  South- 
port,  and  in  London  the  conversion  of  the 
Metropolitan  and  Metropolitan  District  Rail- 
ways is  in  active  progress. 

Naturally,  the  introduction  of  electric  mo- 
tors for  working  long-distance  trafiBc  has  re- 
ceived considerable  attention,  and  almost 
from  the  first  the  idea  of  accelerating  the 
service  was  connected  with  that  suggestion. 
A  first  attempt  to  solve  the  problem  was 
made  by  M.  Heilmann,  who  did  not  exactly 
substitute  electricity  for  steam  as  a  motive 
power,  but  placed  a  steam-driven  generat- 
ing plant  on  his  locomotive  to  supply  cur- 
rent to  the  electric  motors  which  propelled 
the  vehicle.  Such  locomotives  were  used  for 
some  time  to  work  long-distance  traffic;  their 
use,  however,  has  not  been  extended,  al- 
though their  introduction  would  not  require 
any  capital  expenditure  for  altering  the  per- 
manent way,  or  for  the  erection  of  central 
stations  for  genera'ting  electricity. 

When  secondary  batteries  were  first  intro- 
duced to  public  notice  the  promoters  sug- 
gested constructing  an  electric  locomotive 
which  should  carry  its  supply  of  electric 
energy  in  secondary  batteries,  but  this  idea 
was  never  carried  out,  as  the  weight  of  the 
cells  required  for  a  long  journey  is  far  too 
great,  at  least  as  long  as  the  present  form 
of  accumulators  has  to  be  used.  For  the 
same  reason  it  would  be  economically  im- 
possible to  replace  the  propelling  machinery 
of  steamships  by  electric  motors  supplied 
with  current  from  secondary  batteries,  in 
all  cases  where  the  batteries  cannot  be  fre- 
quently recharged. 

Judging  by  these  failures,  the  way  to  in- 
troduce electric  motors  on  main  lines  ap- 
pears to  be  indicated  by  the  success  of  tram 
lines  and  suburban  railroads.  In  this  direc- 
tion experiments  were  carried  out  by  Sie- 
mens &  Halske,  first  at  their  own  works 
and  later  on  an  experimental  line  near  Gross 
Lichterfelde,  but  the  shortness  of  the  line 


Fig.   4 — The   Fosdick   Radial   Drill. 


*.-\bstfac>t  of  a  papor  by  Alexander  Siemens.  M. 
Inst.  (\  E..  presented  before  the  International  Kngl- 
neeiing  Congress,  St.  Louis,  October.  1904. 
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prevented  their  making  much  progress,  and 
they  applied  to  the  German  Government  for 
permission  to  equip  a  suitable  length  of  the 
Government  railroads. 

During  the  negotiations  with  the  Govern- 
ment a  powerful  syndicate  was  formed  for 
carrying  out  the  experiments  on  a  suitable 
scale,  and  the  results  obtained  on  the  expe- 
rimental line  between  Marienfelde  and  Zos- 
sen  have  been  officially  stated  by  the  syndi- 
cate in  three  yearly  reports.  The  line  is  the 
property  of  the  War  Office,  and  was  built  for 
slow  goods  traffic.  It  is  about  30  km.  long, 
almost  level  and  has  no  curves  with  a  radius 
less  than  2.000  m. 

In  1901  the  first  set  of  experiments  were 
carried  out,  which  proved  that  the  existing 
permanent  way  was  unsuitable  for  any 
speeds  exceeding  120  km.  (75  miles)  per  hr. 
The  next  year  was  occupied  by  further  pre- 
liminary investigations,  and  it  was  only  in 
1903,  after  the  permanent  way  had  been  re- 
laid  in  a  manner  equal  to  the  construction 
adopted  on  the  first  class  main  lines  of  the 
German  Government,  that  the  real  high- 
speed runs  could  be  attempted. 

For  the  purpose  of  these  experiments  two 
cars  were  built  by  v.  d.  Zuypen  and  Charlier, 
of  Cologne,  and  their  electrical  equipment 
was  supplied  by  the  Allgemeine  Elektrici- 
tats-Gesellschaft  and  by  Siemens  &  Halske. 
respectively,  while  the  necessary  current 
was  supplied  by  the  Berliner  Elektricitats 
Werke,  at  varying  voltages,  up  to  14,000 
volts.  Each  car  carried  transformers  to  re- 
duce this  voltage  to  the  working  pressure 
of  its  motors,  and  it  was  equipped  with  all 
the  necessary  apparatus  for  measuring  and 
regulating  all  the  various  forces  coming  into 
play  during  the  running. 

In  addition,  Siemens  &  Halske  supplied 
the  electrical  equipment  of  a  locomotive, 
also  built  by  v.  d.  Zuypen  and  Charlier,  in 
which  the  high-tension  current  was  supplied 
direct  to  the  motors  without  the  intervention 
of  transformers. 

The  two  cars,  as  well  as  the  locomotive, 
were  successfully  tried  at  various  speeds, 
either  running  alone  or  drawing  a  train, 
and  a  very  complete  series  of  observations 
were  taken  during  each  run,  which  were 
set  out  in  detail  in  the  official  reports. 

Owing  to  various  circumstances  the  expe- 
riments will  probably  not  be  resumed  this 
year,  although  the  syndicate  intend  to  re- 
sume them  in  the  near  future,  but  the  con- 
clusions arrived  at  up  to  the  present  may 
be  summarized  as  follows: 

1. — Permanent  way,  constructed  in  accord- 
ance with  the  standard  specification  for  first 
class  main  lines  of  the  German  Government 
Railways,  is  sufficient  for  a  line  on  which 
electric  trains  run  at  a  speed  of  200  km. 
(125  miles)  per  hr.,  but  the  radius  of  £lny 
curve  should  not  be  less  than  2,000  m.  (100 
chains). 

2. — The  collector,  devised  by  Siemens  & 
Halske  during  their  preliminary  experi- 
ments, and  modified  according  to  the  experi- 
ence gained  at  Zossen,  is  well  adapted  for 
conveying  the  necessary  electrical  energy  at 
high  tension  and  at  the  highest  speeds  from 
the  fixed  conductors  to  the  cars. 

3. — The  construction  of  the  fixed  conductor 
along  the  line  as  devised  for  Gross  Lichter- 
felde,  has  proved  its  efficiency  at  Zossen. 

4. — The  successful  running  of  the  locomo- 
tive has  demonstrated  that  high-tension  cur- 
rents can  be  used  direct,  without  the  inter- 
vention of  transformers. 

These  results  prove  that  technically  it  is 
possible  to  work  trains  by  electricity  on 
main  lines,  even  at  speeds  greatly  exceeding 
those  of  the  present  express  trains.  In  their 
last  report  the  syndicate  publish  two  pro- 
jects for  such  a  line  between  Berlin  and 
Hamburg,  according  to  which  such  a  rail- 
road   should   also   prov;   a   success  commer- 


cially. As  already  stated  further  trials  are 
contemplated  to  determine  the  most  suitable 
equipment  for  the  cars  and  to  experiment 
with  modifications  of  the  general  arrange- 
ments. 

While  the  problem  has  not  yet  been  com- 
pletely worked  out,  electric  motors  are  ac- 
cepted without  question  in  the  mining  in- 
dustry as  decidedly  superior  to  steam  en- 
gines for  underground  work,  and  they  will 
replace  them  also  for  working  the  main 
winding-drums,  as  soon  as  the  qualities  of 
electric  motors  are  better  appreciated. 

Comparing  generally  the  working  of  steam 
engines  with  electric  motors  connected  to 
a  permanent  source  of  supply,  the  features 
in  favor  of  the  latter  may  be  summarized  a's 
follows: 

1. — The  most  suitable  size  of  conductors 
to  convey  the  current  to  an  electric  motor 
can  be  accurately  determined  beforehand, 
with  the  certainty  that  the  loss  of  energy 
calculated  upon  will  not  be  exceeded. 

Such  conductors  are  generally  in  the  form 
of  flexible  leads,  which  are  easily  handled 
and  readily  adapted  to  their  surroundings 
which  they  will  not  affect  when  properly 
selected  and  fitted,  nor  do  they  give  rise  to 
waste  products  that  haye  to  be  separately 
disposed  of. 

2. — Owing  to  the  simplicity  of  their  con- 
struction and  the  absence  of  reciprocating 
parts,  much  less  supervision  is  required  for 
electric  motors  than  for  steam  engines. 

3. — For  the  same  reasons  the  vibration 
caused  by  the  working  of  electric  motors  is 
reduced  to  a  minimum,  and  in  consequence, 
heavy  foundations  can  be  dispensed  with. 

4. — This  again  makes  it  possible  to  shift 
motors  readily  from  one  position  to  another 
especially  as  the  conductors  in  the  shape  of 
"wandering  leads"  are  specially  adapted  for 
such  purposes. 

5. — Lastly,  an  electric  motor  connected  to 
a  permanent  source  of  supply,  is  always 
ready  to  commence  working,  while  a  steam 
engine  requires  warming  up,  and  very  often, 
if  the  engine  has  a  separate  boiler,  steam  has 
to  be  raised  specially,  causing  great  delay 
in  starting. 

Against  these  advantages  due  account  has 
to  be  taken:  1. — Of  the  losses,  caused  by  the 
double  transformation  of  energy;  and  2. — Of 
the  interest  on  the  additional  capital  ex- 
penditure. 

When  the  current  is  obtained  from  a  pub- 
lic supply  both  these  items  are  partly  repre- 
sented by  its  price. 

It  will  be  noticed  that  by  utilizing  electric 
motors  it  is  possible  greatly  to  diminish  cur- 
rent expenses,  while  the  interest  on  capital 
outlay  is  increased  and  with  it  the  charges 
for  depreciation,  so  that  the  most  economical 
result  may  be  expected  when  the  electric 
motors  can  be  kept  working  for  long  hours. 
In  other  words  a  high  load  factor  is  as  ad- 
vantageous with  motors  as  with  generators 
to  obtain  a  satisfactory  return  for  the  change 
from  steam  power  to  electric  motors.  This 
makes  it  possible  in  many  cases  to  decide 
without  difficulty  whether  it  is  advisable  to 
substitute  electric  motors  for  steam  engines, 
but  there  are  also  instances  where  electric 
motors  are  cheaper  although  the  load  factor 
is  low,  and  this  has  to  be  determined  by 
carefully  considering  in  each  case  all  the 
possibilities  for  providing  power. 

Generally  speaking,  the  experience  gained 
hitherto  makes  it  clear  that  in  certain  cases, 
notably  for  the  propelling  of  ships,  it  is  not 
likely  that  electric  motors  will  ever  replace 
steam  engines,  on  the  other  hand  it  appears 
certain  that  the  days  of  small,  scattered, 
steam  engines  are  over,  whether  they  have 
separate  boilers,  or  are  fed  by  long  steam 
pipes  from  a  nest  of  boilers. 

Electric  motors  have  not  only  replaced 
steam  engines,  but  they  have  been  adopted 


for  a  great  many  purposes  where  steam  en- 
gines have  either  never  been  used  or  have 
proved  to  be  unsuitable;  these  cases  are  not, 
however,  germane  to  the  subject  set  for  this 
paper,  nor  would  it  be  appropriate  on  this 
occasion  to  discuss  the  relative  merits  of  al- 
ternating and  continuous-current  motors  be- 
yond referring  to  the  generally  accepted 
opinion,  that  continuous-current  motors  are 
most  suitable  in  cases  where  the  speed  of 
running  has  to  be  varied  often  and  to  a 
great  extent,  while  alternating-current  mo- 
tors are  most  efficient  in  cases  where  long 
runs  at  constant  speed  are  required. 

The  conclusion  to  be  drawn  from  the  con- 
sideration of  the  relative  position  which 
steam  engines  and  electric  motors  occupy  at 
present,  appears  to  he  that  it  is  more  cor- 
rect to  regard  the  one  as  the  supplement  of 
the  other  rather  than  to  expect  a  complete 
substitution  of  electricity  for  steam  as  a 
motive  power. 


The    St.    Louis,    Memphis    &    Southeastern 
Railroad. 


On  June  1st  last,  the  completion  of  a  line- 
from  Southeastern  Junction,  near  St.  Louis, 
to  Cape  Girardeau,  Mo.,  124  miles,  opened 
to  through  traffic  a  new  single  track  road 
of  favorable  grades  between  St.  Louis  and 
Memphis.  The  line  thus  opened  forms  a  part 
of  the  St.  Louis,  Memphis  &  Southeastern 
Railroad,  which  operates  458  miles  of  main 
track,  running  for  the  most  part  adjacent 
to  the  Mississippi  River  and  which  Is  a  part 
of  the  Frisco  system. 

The  heavy  full  lines  on  the  map  indicate 
properties  of  the  St.  Louis,  Memphis  & 
Southeastern  and  the  heavy  broken  lines 
indicate  the  lines  of  the  St.  Louis  & 
Gulf,  the  entire  network  now  being 
known  as  the  Third  District  of  the  St, 
Louis  &  San  Francisco.  A  few  miles 
south  of  Cape  Girardeau,  Mo.,  the  line  di- 
vides into  two  main  branches;  one,  the  Mem- 
phis division,  continuing  due  south  to  a  con- 
nection with  the  St.  Louis  &  San  Francisco 
at  Big  Creek,  Ark.,  and  the  other,  the  Hoxle 
division,  running  southwesterly,  connecting 
with  the  "Frisco"  at  Hoxie,  Ark. 

In  building  the  Memphis  division,  the  St. 
Louis,  Memphis  &  Southeastern  acquired  for 
$648,000  on  March  1,  1902,  the  St.  Louis  & 
Memphis,  extending  from  Lilbourn,  Mo.,  to 
Luxora,  Ark.,  72  miles.  During  the  summer 
and  fall  of  1902,  47  miles  were  built  north 
from  Lilbourn  to  a  connection  with  the 
Hoxie  division  at  Shepley,  Mo.  On  June  1, 
1904,  24  miles  extending  from  Luxora  to  Big 
Creek,  Ark.,  were  assigned  to  this  division 
for  operating  purposes,  thus  constituting  153 
miles  of  continuous  single  track  road  oper- 
ated as  the  Memphis  division. 

In  completing  the  Hoxie  division  the  follow- 
ing lines  were  acquired:  First,  Cape  Girardeau 
&  State  Line,  46.7  miles  long,  extending  from 
Cape  Girardeau  to  Mingo;  second,  the  South- 
ern Missouri  &  Arkansas,  35.4  miles  long, 
from  Mingo  south  to  the  Arkansas  State 
line;  third,  the  Hoxie,  Pocahontas  &  North- 
ern, 45.8  miles  long,  from  the  southern  ter- 
minus of  the  Southern  Missouri  &  Arkansas 
south  to  a  connection  with  the  St.  Louis 
&  San  Francisco  at  Hoxie,  Ark.  These  roads, 
with  the  Hunter  branch,  46  miles  long,  com- 
prise the  Hoxie  division. 

To  utilize  these  lines  as  through  connec- 
tions and  to  compete  with  river  traffic  be- 
tween St.  Louis  and  Memphis  it  was  neces- 
sary to  build  a  road  with  favorable  grades 
from  St.  Louis  to  Cape  Girardeau.  Early  in 
1903,  the  St.  Louis,  Iron  Mountain  &  South- 
ern opened  for  traffic  the  St.  Louis  Valley,  a 
competing  line,  along  the  east  bank  of  the 
Mississippi  River  from  East  St.  Louis  to 
Thebes.   111.     This  made  the  situation  more 
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nirgent  and  hastened  the  completion  of  the 
St.  Louis  line. 

Prom  Southeastern  Junction  to  Cape  Gir- 
ardeau is  124.1  miles,  and  for  this  entire 
distance  the  new  line  follows  the  river  close- 
ly. The  alinement  is  therefore  quite  irregu- 
lar, there  being  317  curves,  with  an  aggre- 
gate length  of  curved  line  of  35.2  miles. 
There  are  58  ascending  grades,  the  sum  of 
the  ascents  being  7,089  ft.  and  the  aggregate 
length  of  ascending  grades  36.3  miles;  65 
descending  grades,  with  a  sum  of  descents 
of  8,223  ft.  and  an  aggregate  length  of  de- 
scending grades  of  58.5  miles.  The  lengtli 
of  level  line  Is  29.3  miles.  The  section  built 
in  1902  from  Shepley  to  Lilbourn,  47.2  miles, 
has  24  ascending  and  37  descending  grades, 
tout  these  are  much  lighter  than  on  the  river 
divisions,  the  sum  of  the  ascents  being  813 
ft.  and  of  the  descents  1,300  ft.  There  are 
only  11  curves.  Expressed  in  percentages, 
78  per  cent,  of  the  total  length  of  171  miles 
is  tangent  and  22  per  cent,  is  curved.  The 
length  of  the  longest  tangent  is  6.9  miles, 
the  longest  curve  0.6  mile  and  the  sharpest 
curve  is  5  deg.  The  ruling  gradient  between 
Southeastern  Junction  and  Crystal  City,  a 
distance  of  33  miles,  is  52  ft.  per  mile,  com- 
pensated. From  Crystal  City  south  to  Big 
Creek,  Ark.,  242  miles,  there  are  no  grades 
in  either  direction  heavier  than  15  ft.  to  the 
mile. 

The  width  of  roadbed  in  excavation  was 
generally  24  ft.  with  1  to  1  slopes  in  earth. 
On  embankments  the  width  was  generally  18 
ft.  with  side  slopes  IV2  to  1.  For  the  first 
28  miles  north  of  Cape  Girardeau,  the  earth- 
work quantities  averaged  about  17,000  cu. 
yds.  per  mile.  Where  the  line  followed  close 
to  the  river,  considerable  rock  was  blasted 
from  side  hill  cuts  and  was  used  as  riprap. 
From  Wittenburg  to  Red  Rock  Landing,  14 
miles,  the  earthwork  was  light  and  was  bor- 
rowed principally  from  the  sides.  From  Red 
Rock  Landing  to  Crystal  City,  50  miles,  the 
construction  involved  no  especially  heavy 
work  or  unusual  features. 

From  Crystal  City  north  to  the  Merrimac 
river,  22.5  miles,  the  earthwork  quantities 
averaged  37,000  cu.  yds.  excavation  and  46,- 
000  cu.  yds.  embankment  per  mile.  The  pro- 
file shown  is  from  this  section  of  the  line. 
One  cutting.  4V,  miles  south  of  the  Merrimac 
river,  was  one-half  mile  long,  60  ft.  high 
and  contained  116,000  cu.  yds.  of  material, 
of  which  70  per  cent,  was  solid  rock,  15  per 


stone  box  culverts  or  iron  pipe  varying  from 
12  in.  to  30  in.  in  diameter.  Between  South- 
eastern Junction  and  Cape  Girardeau  there 
are  164  timber  bridges  aggregating  20,200  ft. 
in  length,  also  a  number  of  permanent  struc- 
tures as  follows:  Fourteen  plate-girder  spans 
aggregating  870  ft.  in  length  and  11  through 
pin-connected  spans  of  a  total  length  of  1,350 
ft.     The  most  important  bridge,  that  across 


Oil  August  16,  1903.  Crystal  City,  91  miles 
north,  was  reached  about  Feb.  8,  1904. 

Early  in  1903,  a  Holman  track-laying  ma- 
chine and  the  force  to  man  it  were  shipped 
across  the  river  and  began  laying  track  south 
from  Southeastern  Junction.  On  Feb.  11, 
1904,  the  track  reached  the  rock  cut,  16  miles 
south,  where  work  was  stopped.  The  force 
then  resumed  laying  north  from  Crystal  City 
about  the  middle  of  February,  1904,  and  a 
connection  was  made  with  track  from  the 
north  on  March  17.  The  rate  of  progress  on 
this  section  was  about  3,800  ft.  a  day. 

We  are  indebted  to  W.  S.  Dawley,  Engineer 
Maintenance  of  Way,  and  to  R.  Y.  Maxon, 
Assistant  Engineer,  for  the  foregoing  infor- 
mation. 


Map     of     St. 


Louis,     Memphis     &     South 
Eastern. 


Small  Curtis  Turbines.* 

The  problems  of  design  which  have  to  be 
solved  in  the  small  steam  turbine  units  are 
of  a  somewhat  different  character  from  those 
involved  in  the  larger  sizes.  In  order  to 
keep  the  dimensions  and  cost  of  apparatus 
at  a  proportionate  figure,  the  diameter  of 
bucket  wheels  must  be  kept  small,  and  this 
necessitates  a  comparatively  high  speed. 
These  speeds  must  be  chosen  with  reference 
to  the  possibilities  of  generator  design  In 
order  that  the  units  may  be  direct-connected. 
Therefore  a  proper  balance  must  be  struck 
between  the  requirements  of  the  turbine  and 
those  of  the  generator.  The  speed  necessary 
in  the  small  units  (from  1,800  to  5,000 
r.p.m.j  gives  rise  to  a  set  of  conditions  not 
met  with  in  large  units  and  certain  differ- 
ences in  design  have  arisen  from  this  fact. 

Some  of  the  special  problems  which  re- 
quire solution  on  these  small  sizes  are  bal- 
ance, construction  and  lubrication  of  bear- 
ings, flexible  couplings  between  turbine  and 
generator  for  sizes  of  75  k.w.  and  above,  and 
the  commutator  construction  on  direct-cur- 
rent apparatus.  It  Is  possible  to  balance  the 
turbine  parts  statically  with  success,  to  oper- 
ate at  the  speeds  given,  since  the  wheels  may 
be  balanced  individually  and  collectively 
and  the  metal  of  each  wheel  is  disposed  In 
the  form  of  a  fiat  plate.  With  the  generator, 
however,  this  condition  Is  not  present,  and 
furthermore  we  have  the  liability  of  the  gen- 
erator or  winding  undergoing  some  change 
after  being  put  into  service,  due  to  heating 
and  other  causes.  For  this  reason  it  is  nec- 
essary to  balance  the  generator  parts  by  ro- 


Profile  of  New  Line  of  St.  Louis,  Memphis  &  South  Eastern  from    Crystal  City  North  to  St.  Louis. 


cent,  loose  rock  and  15  per  cent,  earth.  This 
cut  was  opened  in  April,  1903,  and  completed 
In  April,  1904.  From  the  Merrimac  river 
north  to  Southeastern  Junction  the  quanti- 
ties averaged  36,000  cu.  yds.  excavation  and 
39,000  cu.  yds.  embankment  per  mile. 

The  grading  contract  from  Southeastern 
Junction  to  Crystal  City,  33  miles,  was  let 
to  McArthur  Brothers  Company,  Chicago,  and 
from  Crystal  City  to  Lilbourn,  91.5  miles,  to 
Johnston  Brothers,  St.  Elmo,  111.  The  move- 
ment of  material  under  these  contracts  began 
in  January,  1903,  and  the  grading  was  prac- 
tically completed  in  April,  1904.  During  the 
latter  part  of  April  of  the  present  year  con- 
siderable work  was  damaged  by  high  water 
from  the  Mississippi  River  and  tributary 
streams. 

The  smaller  waterways  were  provided  with 


the  Merrimac  river,  consists  of  three  pin- 
connected  through  spans,  each  150  ft.  long. 
These  spans  are  supported  by  four  piers  con- 
taining some  3,300  cu.  yds.  of  concrete.  All 
bridges  were  designed  for  Cooper's  E-40  load- 
ing. Difficulty  was  encountered  In  the  erec- 
tion of  this  and  other  structures  by  reason 
of  spring  freshets  carrying  away  the  false- 
work. 

From  Southeastern  Junction  to  Big  Creek, 
Ark.,  275.8  miles,  the  line  is  laid  with  75-lb. 
rails  on  white  oak  ties  averaging  3,100  per 
mile.     Eighty-three  miles  are  ballasted  with 

Crushed  limestone,  51  miles  with  chats  and 
he  remainder  principally  with  sand.  Track- 
laying  was  started  at  Cape  Girardeau  on  Jan- 
uary 16,  1903,  and  proceeded  northward  at 
the  rate  of  about  1.800  ft.  a  day.  The  track 
reached  Red  Rock  Landing,  41  miles  north. 


tating  them  in  a  vertical  position  and  sus- 
pended by  a  flexible  shaft.  The  rotating 
parts  in  this  system  of  balancing  take  up 
rotation  about  the  center  of  gyration  of  the 
system  and  by  the  addition  of  balancing 
weights  at  various  points  this  center  is  made 
coincident  with  the  center  of  rotation  of  the 
shaft.  Due  to  the  symmetrical  shape  of  the 
Curtis  buckets  a  very  small  amount  of  end 
thrust  has  to  be  taken  care  of;  whatever 
thrust  exists  being  due  to  accidental  varia- 
tions in  bucket  or  nozzle  shapes  and  this  is 
easily  taken  up  by  hardened  steel  thrust 
washers  placed  on  each  end  of  one  of  the 
bearings.  No  balancing  pistons  are  neces- 
sary. 
The  question  of   bearings  is  of  course  a 

*Kxtiacts  from  a  paper  presenti-d  to  the  St.  Louis 
Convention  of  tlie  .Vmorlcnn  Street  Railway  Asso- 
•iiition  li.v  Uicliaril  H.  Rice. 
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very  important  one  and  has  been  made  the 
subject  of  a  great  deal  of  investigation.  The 
bearings  now  in  use  are  supported  on 
spheres,  so  that  they  are  self-alining.  The 
linings  are  made  in  two  parts  and  lubrica- 
tion is  effected  by  forced  feed  from  a  pump 
which  is  geared  to  the  main  shaft  of  the 
turbine  and  supplies  oil  at  a  pressure  of 
from  3  to  6  lbs.  per  sq.  in.  The  circula- 
tion of  the  oil  is  constant,  passing  from  the 
pump  to  the  bearing,  thence  to  a  reservoir 
in  the  pump  chamber,  from  which  it  again 
goes  to  the  pump.  It  has  not  been  found 
necessary  to  provide  any  cooling  arrange- 
ment for  the  oil  and  a  very  small  amount  of 
make-up  oil  is  necessary. 

A  number  of  small  sets  are  being  used  for 
train  lighting  service.  Some  are  placed  on 
the  buffer  beam,  or  just  in  front  of  the  steam- 
dome  of  the  locomotive,  and  others  in  the 
baggage  car.  The  conditions  of  service  are 
widely  different  on  the  locomotive  and  in  the 
baggage  car.  In  the  former  case  the  turbine 
is  supplied  with  steam  at  175  to  200  lbs.  pres- 
sure and  exposed  to  great  variations  of  tem- 
perature. Some  trouble  was  experienced  last 
winter  with  the  sets  mounted  on  the  buffer 
beams,  due  to  congealing  of  the  oil  circula- 
tion, but  this  was  overcome  by  the  use  of 
a  special  oil.  It  is  not  expected  that  this 
trouble  will  be  met  with  in  the  sets  which 
are  mounted  on  top  of  the  boiler.  Dust  and 
cinders  are  very  troublesome  on  the  locomo- 
tive and  the  machine  is  enclosed  as  much  as 
possible,  to  prevent  their  access  to  the  vital 
parts.  It  is,  however,  necessary  to  take  in 
a  large  quantity  of  air  for  the  purpose  of 
cooling  the  generator  and  this  air  neces- 
sarily carries  with  it  a  certain  proportion 
of  fine  dust,  which,  however,  does  not  pre- 
vent satisfactory  operation.  In  the  baggage 
car  the  turbine  is  normally  supplied  with 
steam  at  80  lbs.  pressure,  but  for  various 
reasons  the  pressure  actually  realized  varies 
from  this  figure  down  to  40  lbs. 

The  IVn.  15  and  25-k.w.  turbines  are  gov- 


Two  types  of  intermediate  mechanism  for 
operating  these  poppet  valves  have  been  de- 
veloped and  constructed.  The  75-k.w.  tur- 
bine is  supplied  with  one  of  these  types, 
consisting  of  a  hydraulic  cylinder  the  con- 
trolling valve  of  which  is  directly  actuated 
by  the  governor.  A  movement  of  the  con- 
trolling valve,  caused  by  a  change  in  the 
speed,  admits  oil  to  one  side  or  the  other  of 
the  piston  of  this  cylinder  and  a  movement 
of  the  cylinder  results,  through  the  inter- 
mediate mechanism,  in  the  opening  or  clos- 
ing of  corresponding  poppet  valves.  The  150- 
k.w.  turbine  is  supplied  with  a  mechanical 
valve  gear,  the  valves  being  actuated  by 
gearing  which  derives  its  motion  from  the 
main  shaft.  The  governor  control  operates 
a  mechanical  device  which  produces  the 
same  effect  on  the  poppet  valves  as  that 
above  described. 

The  operation  of  direct-current  commuta- 
tors at  the  speeds  in  question  has  necessi- 
tated the  development  of  various  special  fea- 
tures in  the  commutator.  Carbon  brushes 
are  used  throughout,  the  best  form  of  brush 
being  one  which  has  been  treated  with  a 
lubricant,  and  with  this  form  of  brush,  com- 
mutation is  very  satisfactory.  On  account 
of  the  high  speed  and  great  length  of  the 
commutator    bars    they    are    provided    with 


ling  which  permits  some  little  inaccuracy 
in  the  alinement  of  the  two  shafts  without 
affecting  the  operation  of  the  set.  After  ex- 
tended experience  with  various  forms  of 
these  couplings  a  construction  involving  the 
use  of  metal  parts  only  has  been  found  to 
be  the  most  satisfactory.  This  coupling  is 
a  modification  of  the  Oldham  coupling,  the 
necessary  flexibility  being  secured  by  the 
use  of  links  turning  on  pins. 

Some  progress  has  been  made  in  the  appli- 
cation of  turbines  to  driving  other  fdrms  of 
apparatus  than  electric  generators.  Some 
small  turbines  are  in  operation  with  a  belt 
drive  with  a  fair  amount  of  satisfaction. 
Other  forms  of  gearing  are  under  construc- 
tion and  experiment,  and  it  is  safe  to  pre- 
dict that  it  will  soon  be  possible  to  couple 
the  smaller  sizes,  at  least,  of  these  turbines 
to  slow-moving  apparatus  with  satisfaction. 


The 


lllmo   Yards   of   the   St. 
western. 


Louis    South- 


The  St.  Louis  Southwestern,  which  is  one 
of  the  roads  interested  in  the  Southern  Illi- 
nois &  Missouri  Bridge  Company,  owner  of 
the  Thebes  bridge  across  the  Mississippi 
River,  is  building  large  yards  at  lUmo,  Mo.,. 


Part    Longitudinal    Section  of  Cinder  Pit. 

Lcr!-i'"''':r r.!   ?rc':cr.c  of   DoL:hle  Ciir^c''  Pit. 


Cross-Section  of  Double  Cinder  Pit,  lllmo  Yard,  St.  Louis  Southwestern. 


erned  by  throttle  valves,  these  being  of  the 
piston  type,  moved  directly  by  a  very  sensi- 
tive and  powerful  centrifugal  governor  with 
spring.  The  nozzles  are  therefore  supplied 
with  steam  at  pressures  varying  with  the 
load.  The  governor  joints  are  supplied  with 
knife  edges  and  do  not  require  lubrication. 
All  of  these  machines  are  of  the  single-stage 
type,  having  a  single  group  of  nozzles  with 
single  sets  of  buckets,  consisting  of  three 
rows  of  moving  buckets  with  corresponding 
rows  of  stationary  buckets.  The  larger  sizes 
are  multi-stage  and  have  only  two  rows  of 
moving  buckets  per  stage.  The  method  of 
governor  control  on  these  larger  sizes  is 
somewhat  different  from  that  just  described. 
One  or  more  nozzle  groups  arc  supplied  with 
steam  from  a  single  popi.  t  valve  and  a 
sufficient  number  of  poppet  valves  is  sup- 
plied to  furnish  the  total  numi3';r  of  nozzles 
necessary  for  developing  the  capacity  of  the 
turbine.  Each  poppet  valve  is  therefore  the 
means  of  controlling  the  admission  of  nteam 
to  one  or  more  nozzles  and  the  govornor, 
by  mtans  of  an  intermediate  mechanism, 
opens  or  closes  a  succession  of  poppet  valves 
as  the  demands  of  the  load  require. 


nickel-steel  shrink  rings  at  the  ends  and 
middle  of  their  lengths  to  prevent  deflection. 
These  rings  are  shrunk  on  over  insulation 
and  provide  a  very  effective  means  of  sup- 
porting the  commutator  bars  and  also  have 
the  advantage  of  giving  a  greater  wearing 
depth  of  copper  than  the  usual  construction. 
The  steam  consumption  curves  of  these  small 
turbines  differ  somewhat  in  characteristics 
from  those  of  large  turbines  of  the  same 
type,  in  having  a  comparatively  high  steam 
consumption  at  light  loads.  This  is  because 
the  fixed  losses,  such  as  bearing  friction  and 
windage  of  the  wheels  are  a  greater  propor- 
tion of  the  total  output. 

All  of  these  turbines  are  of  the  horizontal 
type,  the  vertical  type  commencing  with  the 
500-k.w.  and  proceeding  upward.  The  three 
smaller  sizes  have  two  bearings.  The  tur- 
bine wheels  are  overhung  on  the  end  of  the 
shaft  and  the  shaft  is  in  one  piece,  with 
the  turbine  and  armature  both  mounted  on 
it.  Beginning  with  the  75-k.w.  size  and  up- 
ward the  shafts  are  in  two  pieces  and  the 
sets  have  four  bearings. 

In  the  four-bearing  sets  the  generator  and 
turbine  shafts  are  united  by  a  flexible  coup- 


for  use  in  connection  with  the  bridge.  The 
yards  are  lo,cated  about  two  miles  west  of 
the  Missouri  end  of  the  bridge  and  are  en- 
tirely new.  They  lie  on  level  ground,  at 
the  foot  of  a  range  of  low  hills  running  east 
and  west.  Protection  against  the  drainage- 
from  these  hills  is  provided  by  a  large  in- 
tercepting ditch  along  the  north  side  of  the 
yards,  which  discharges  through  a  covered 
culvert  under  the  tracks  at  the  west  end  of 
the  yard.  There  will  be  31  yard  tracks  with, 
yard  room  for  about  2,000  cars.  The  facili- 
ties will  include  a  brick  roundhouse  on  con- 
crete foundations,  with  a  stall  depth  of  80 
ft.,  and  served  by  a  70-ft,  turntable.  It  is 
planned  for  a  full  circle,  but  only  19  stalls 
will  be  built  at  present.  Two  stalls  of  the 
house  will  be  partitioned  off  and  equipped  as- 
a  machine  shop.  Provision  will  also  be  made 
for  car  repairing  on  stub  tracks  west  of 
the  roundhouse.  Small  store  and  oil  houses 
will  be  built,  and  a  steel  stand-pipe  20  ft.  in 
diameter  and  100  ft.  high.  There  will  be  a 
24-pocket  coal  chute,  and  between  the  latter 
and  the  roundhouse  a  double  cinder  pit  which, 
is  a  special  design  will  be  built.  The  accom- 
panying drawings  show  the  details  of  this  pit.. 
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There  are  two  pits  120  ft.  long,  on  oppo- 
site sides  of  a  depressed  track.  The  pit  for 
the  latter  has  a  bottom  lining  of  concreie 
6  in.  deep,  above  which  is  a  filling  of  sand 
in  which  the  ties  are  bedded.  The  walls  of 
this  pit  are  concrete  21  in.  thick  for  a  height 
of  321/;  in.,  which  is  the  level  of  the  tops  of 
the  concrete  footings  for  the  brick  side  walls 
of  the  cinder  pits.  These  latter  are  32 1,^  in. 
high  and  are  protected  on  top  by  13-in.  55-lb. 
channels  held  in  place  by  14-in.  anchor  bolts 
bedded  in  the  brick  work.  The  cinder  pit 
tracks  are  carried  on  cast-iron  pedestals  7 
ft.  6  in.  on  centers.  The  pedestals  rest  on 
15-in.  E5-lb.  channels  laid  transversely  and 
bedded  in  concrete,  a  12-in.  layer  of  which 
lines  the  pit  bottom.  The  pedestal  anchor- 
bolts  extend  through  this  concrete.  The 
track  rails,  which  weigh  75  lbs.  to  the  yard, 
are  laid  on  inverted  rails  of  the  same  weight 
which  fit  into  recesses  in  the  pedestal  tops 
conforming  to  their  outline.  The  flanges  of 
the  upper  and  lower  rails  are  riveted 
together. 

The  Southern  Illinois  &  Missouri  Bridge 
Company  is  building  a  similar  yard  parallel 
to  and  immediately  south  of  the  St.  Louis 
Southwestern's  yard.  The  drawing  of  the 
cinder  pit  was  sent  us  by  Mr.  M.  L.  Lynch, 
Chief  Engineer  of  the  St.  Louis  South- 
western. 


backs  and  slinging  them  from  the  roof.  There 
are  lavatories  at  each  end  of  the  car  having 
a  water  supply  from  tanks  built  in  the  roof, 
with  a  reserve  supply  carried  in  two  tanks 
hung  underneath  the  floor.  The  cars  have 
open  end  platforms,  as  will  be  seen  from  the 
illustration,  and  are  fitted  with  automatic 
vacuum  brakes  applied  to  four  of  the  six 
wheels  on  each  truck.  The  body  framing  of 
the  car  is  teak  wood  and  the  underframe 
is  made  up  of  steel  channel  sills  and  pressed 
steel  cross  members. 

The  interior  decoration  of  the  car  is  very 
ornate.  All  the  panels  and  mouldings  are 
of  polished  teak,  decorated  with  hand  carved 
work,  and  the  seats  are  upholstered  with  dark 
maroon-colored  leather.  An  interesting  fea- 
ture of  these  cars  is  the  very  complete  sys- 
tem of  ventilation  which  has  been  designed. 
The  roofs  are  double,  with  air  intake  and 
exhaust  ducts  running  in  between  the  layers. 
These  ducts  are  connected  with  intake  and 
exhaust  ventilator  hoods  extending  up 
through  the  roof,  and  they  are  also  carried 
down  inside  the  car  frame  and  open  into 
each  compartment.  By  this  means  each  com- 
partment is  constantly  supplied  with  a  cur- 
rent of  fresh  air,  which  is  kept  in  constant 
circulation.  The  cars  are  lighted  throughout 
with  electricity. 


Sleeping   Cars  for  the  Western    Australian 
Government  Railroads. 


The    International    Engineering    Congress. 


The  Western  Australian  Government  Rail- 
roads have  recently  placed  extensive  orders 
for  locomotives  and  rolling  stock  in  the 
United  States  and  in  England.  The  Ameri- 
can Car  &  Foundry  Company  furnished  50 
steel  hopper  coal  cars  and  a  large  number 
of  16-ton  gondolas,  and  the  Gloucester  Rail- 
way Carriage  &  Wagon  Company,  of  Glouces- 
ter, England,  obtained  a  large  order  for  new 
passenger  equipment,  including  a  number  of 


The  International  Engineering  Congress 
held  under  the  auspices  of  the  American  So- 
ciety of  Civil  Engineers  at  the  World's  Fair, 
St.  Louis,  met  for  the  first  time  on  the  morn- 
ing of  October  3  in  Congress  Hall  in  the 
Administration  Building.  Col.  Henry  S. 
Haines,  chairman  of  the  committee  In 
charge,  presided  at  the  general  meeting,  and 
in  addressing  the  Congress  reviewed  briefly 
the  history  of  its  inception  and  organization. 
The  managers  of  the  Louisiana  Purchase  Ex- 
position  requested  the  American  Society  of 
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First  Class  Sleeping  Car,   Western   Australian   Government   Railways. 


first  class  sleeping  cars  and  second  class  cor- 
ridor cars.  The  accompanying  illustration 
shows  one  of  the  first  class  sleeping  cars 
made  by  this  company.  It  is  58  ft.  long  over 
the  end  platforms,  8  ft.  9%  in.  wide  at  eaves, 
and  weighs  32  tons.  The  standard  gage  io. 
Australia  is  3  ft.  6  in.,  and  the  six-wheeled 
trucks  on  which  these  cars  are  mounted  are 
built  for  that  gage.  The  sleeping  cars  are 
divided  into  six  compartments,  four  of  which 
can  be  made  up  into  four  berths  and  the 
other  two,  which  are  in  the  center  of  the 
car,  can  be  made  up  with  a  single  upper 
and  lower  berth.  For  day  travel  the  four- 
berth  compartments  will  seat  six  passengers 
each,  and  the  two-berth  compartments  will 
seat  three  passengers  each.  A  narrow  cor- 
ridor runs  along  one  side  of  the  car  and  the 
compartments  are  entered  through  doors 
leading  off  from  this  corridor.  The  two  sin- 
gle compartments  in  the  middle  of  the  car 
are  connected  by  a  door  through  the  parti- 
tion, so  that  they  may  be  used  in  common 
if  desired.  The  seats  are  transverse,  as  in 
Pullman  sleeping  cars,  but  each  seat  is  long 
enough  and  wide  enough  so  that  transverse 
berths    can    be    formed   by   lifting   the    seat 


Civil  Engineers  to  undertake  the  arrange- 
ments for  the  meetings  and  the  invitation 
was  accepted.  The  other  three  national  en- 
gineering societies  declined  the  invitation  ex- 
tended to  them  by  the  committee  appointed 
by  the  Civil  Engineers  to  participate  as  or- 
ganizations in  the  work  of  the  Congress  and 
so  the  Civil  Engineers  undertook  the  work 
alone.  The  committee  in  charge  determined 
to  confine  the  discussions  at  the  meetings  to 
a  few  live  topics  rather  than  to  attempt  to 
cover  the  whole  field  of  engineering  and  hav- 
ing selected  these  subjects,  invited  papers  on 
them  from  leading  engineers  from  all  over 
the  world.  North  and  South  America, 
Europe,  Africa  and  Asia  all  responded  so 
that  the  Congress  was  indeed  an  interna- 
tional one. 

Mr.  Charles  Hermany,  President  of  the 
American  Society  of  Civil  Engineers,  and 
President  of  the  Congress,  was  then  intro- 
duced and  delivered  an  address  of  welcome. 
He  expressed  the  hope  that  the  work  of  the 
Congress  would  result  in  great  benefit  to 
those  in  attendance  and  that  the  papers 
and  discussions  would  stand  as  a  review  of 
the  engineering  accomplishments  of  the  last 


ten  years.  Enthusiasm  and  extraordinary  ef- 
fort, he  said,  overcame  the  apparently  insur- 
mountable obstacles  where  earnestness  of 
purpose  and  industry  failed  before,  and 
more  than  any  other  body  of  men,  engineers 
must  have  these  qualifications  to  be  really 
great. 

After  the  address  of  welcome  had  been  re- 
sponded to  by  Mr.  F.  B.  V.  Skiff,  Director  of 
Exhibits  at  the  Exposition  in  the  absence 
of  President  Francis,  Mr.  Hermany  intro- 
duced Sir  William  White.  K.C.B.,  F.R.S., 
President  of  the  Institution  of  Civil  Engi- 
neers of  Great  Britain,  who  headed  a  dele- 
gation of  that  body  at  the  Congress.  He 
spoke  at  some  length  in  a  charming  and 
appreciative  manner.  For  the  first  time  in 
the  86  years  of  its  existence,  the  Institution 
was  holding  a  meeting  outside  of  England 
as  a  part  of  this  Congress.  On  behalf  of 
the  Institution  and  all  the  visiting  delega- 
tions of  engineers  he  thanked  the  American 
Society  for  its  reception  in  this  country  and 
for  the  work  which  it  had  done  in  organiz- 
ing and  carrying  out  the  work  of  the  Con- 
gress. He  referred  to  the  work  of  the  In- 
stitution of  Civil  Engineers  in  the  matter 
of  standardization  in  engineering  work,  and 
called  attention  to  the  value  of  concerted 
action  in  that  direction  not  only  to  engi- 
neers but  to  manufacturers  as  well.  The  In- 
stitution has  also  taken  up  another  broad 
phase  of  its  work,  engineering  education,  and 
a  committee  is  already  formulating  recom- 
mendations which  will  tend  to  raise  the  pro- 
fession of  engineering  to  the  high  plane 
which  is  properly  its  own.  St.  Louis  had  a 
monument  to  one  of  the  greatest  of  their 
profession  in  the  Bads  bridge  across  the  Mis- 
sissippi river.  Capt.  Eads'  name  was  cher- 
ished in  England  as  well  as  in  America  as 
a  man  knew  not  what  it  was  to  fail  in  carry- 
ing out  the  stupendous  works  with  which 
he  was  identified. 

Speaking  of  the  work  of  the  Congress,  he 
mentioned  the  educational  effect  of  holding 
it  at  such  a  place  as  this  Exposition  when 
the  members  were  surrounded  by  examples 
of  the  skill  and  scientific  achievement  of 
their  fellow-workers.  Science  and  engineer- 
ing went  hand  in  hand  and  the  engineer 
must  be  a  man  of  science  to  deal  with  the 
great  problems  confronting  him.  But  while 
the  trend  of  engineering  was  specialization, 
the  branches  of  that  profession  must  ever 
overlap  and  be  dependent  on  one  another. 
Thus  while  this  Congress  was  considering 
many  subjects  apparently  widely  separated, 
yet  each  was  related  to  the  other,  and  all 
of  those  who  participated  in  the  discussions 
would  be  bound  by  the  common  tie  of  engi- 
neering. As  an  example  of  this  he  spoke  of 
the  modern  ship  in  the  construction  of  which 
all  of  the  branches  of  engineering  take  an 
essential  part  and  yet  the  naval  architect 
takes  the  immediate  responsibility  and  only 
avails  himself  of  the  skill  of  his  associates. 

As  director  of  naval  construction  Sir  Will- 
iam White  had  directed  the  expenditure  of 
more  than  500  million  dollars  on  ships  and 
armament,  and  yet  he  held  that  this  had  made 
for  peace  rather  than  for  war.  The  engineer 
had  made  possible  the  modern  war-ship  and 
hence  he  was  responsible  in  a  way  for  the 
world's  peace.  The  execution  of  a  war  de- 
manded the  highest  skill  of  the  engineer 
in  many  if  not  all  of  the  branches  of  the 
service.  His  text,  if  it  might  be  so-called, 
was  that  engineers  the  world  over  were  an 
army  fighting  the  adverse  forces  of  nature 
for  the  benefit  of  mankind. 

Representatives  from  France,  Germany, 
Argentine  Republic,  Russia  and  Austria  then 
spolce  briefly,  and  some  further  routine  busi- 
ness was  disposed  of  before  the  meeting 
adjourned. 

At  a  session  held  Monday  afternoon,  the 
American  Society  of  Civil  Engineers  held  its 
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annual  meeting.  President  Hermany  read 
his  annual  address  and  routine  business  was 
disposed  of.  The  selection  of  a  place  of 
meeting  was  referred  to  a  special  committee, 
although  Secretary  Hunt  said  the  result  of 
a  recent  letter  ballot  showed  a  strong  prefer- 
ence among  the  members  for  holding  the 
next  meeting  at  Cleveland.  Ohio. 

On  Tuesday  morning  each  section  held  an 
independent  meeting  for  the  discussion  of 
the  subjects  assigned.  Only  abstracts  of  the 
discussions  of  a  few  of  the  sections  can  be 
reprinted  here. 

SECTION   F ELECTRICAL. 

The  tiiihstitution  of  Electricity  for  Steam  as 
a  Motive  Power. 

This  section  was  presided  over  by  Mr. 
Ceorge  H.  Pegram  in  the  absence  of  Mr. 
Frank  J.  Sprague.  The  paper  by  Mr.  J.  G. 
\\Tiite,  M.  Am.  Soc.  C.  E.,  was  read  and  the 
discussion  was  opened  by  Mr.  L.  B.  Stillwell, 
of  New  York.  He  thought  that  the  applica- 
tion of  electricity  should  not  even  be  con- 
sidered for  steam  roads  on  which  the  present 
traffic  is  not  more  than  10,000  ton-miles  per 
mile  of  double  track.  The  saving  in  cost  of 
transportation  by  electricity  over  steam  with 
a  traffic  density  as  low  as  this  is  more  than 
offset  by  the  charges  on  increased  capitaliza- 
tion. One  great  advantage  of  electric  trac- 
tion about  which  little  has  been  said  is  the 
fact  that  with  motors  properly  distributed 
through  the  train,  grades  of  B  per  cent,  and 
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a  plank  covering  above  the  rail  supported 
from  brackets  attached  to  the  rail  itself. 
This  has  been  successfully  tried  in  severe 
storms  and  while  not  altogether  satisfac- 
tory is  still  much  better  than  an  unprotected 
rail.  It  requires  a  special  form  of  collector 
shoe  pivoted  to  the  truck. 

Roads  operated  by  electricity  have  lighter 
charges  for  maintenance-of-way  because  of 
the  better  distribution  of  weight  under  motor 
cars  and  the  entire  absence  of  the  effects 
of  unbalanced  reciprocating  parts.  Track 
construction  for  electric  roads  cannot  be 
made  too  substantial  even  though  the  ex- 
pense of  its  maintenance  is  much  less  than 
for  similar  construction  on  steam  roads. 

The  saving  in  coal  with  a  central  station 
electric  power  plant  over  steam  locomotives 
is  greater  than  is  often  assumed.  The  plant 
of  the  Manhattan  Elevated  defivers  power 
to  the  switchboard  at  the  rate  of  2.6  lbs. 
of  coal  per  kilowatt  hour  under  conditions 
of  full  load,  and  the  power  is  delivered  to  the 
motors  through  the  third  rail  with  about  60 
per  cent,  efficiency,  giving  a  consumption  of 
4.3  lbs.  per  kilowatt  or  3  lbs.  per  horse-power 
at  the  drawbar.  A  road  with  heavy  traffic 
and  a  large  and  efficient  central  power  sta- 
tion should  use  only  about  half  as  much  coal 
as  when  using  steam  locomotives,  and  this 
may  even  be  reduced  under  favorable  condi- 
tions to  one-third. 

The  repairs  to  electric  machinery  ought 
not  to  exceed  2%  per  cent,  per  annum  on  the 
first  cost,  and  if  in  addition  a   sinking  fun<l 
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effort  on  the  two  cranks.  The  mechanical 
efficiency  of  the  average  steam  locomotive 
derived  from  the  power  developed  in  the 
cylinders  and  the  power  delivered  at  the 
drawbar  has  been  found  by  road  tests  to  be 
less  than  50  per  cent.,  but  with  electric  mo- 
tors no  such  loss  as  this  occurs. 

The  discussions  of  papers  of  other  sections 
will  be  printed  in  abstract  in  a  subsequent 
issue. 


The  Chandler  Quick   Return   Planer. 


The   Chandler    Planer. 


even  as  high  as  10  per  cent,  are  not  prohibi- 
tive, the  objection  to  such  grades  being  the 
difficulty  of  holding  trains  when  descending 
them.  With  electric  traction  it  is  possible 
to  utilize  the  magnetic  track  shoe  brake  as 
well  as  shoes  on  the  wheels  so  that  this  ob- 
jection might  well  be  overcome.  The  ruling 
grade  on  any  line  should  of  course  take  into 
consideration  power  .'■eqnirements  as  offset 
by  first  cost  of  line  construction.  The 
Wilkesbarre  &  HazeltOn  uses  a  3  per  cent, 
grade  and  competes  with  the  steam  roads 
which  it  parallels,  in  places  on  which  the 
grades  are  less  than  2  per  cent.  The  elec- 
tric road  has  a  route  only  30  miles  long 
compared  with  50  miles  for  tJi-^  steam  roads, 
chiefly  because  the  heavier  grade  could  be 
vised;  and  a  speed  of  30  miles  an  hour  is 
maintained  going  up  this  grade  with  a 
♦railer  car  attached.         < 

Referring  to  the  third  rail  and  its  pro- 
tection from  sleet  and  snow  as  well  as  from 
accidental  contact  with  employees  or  tref- 
r-assers   Mr.    Stillwell   suggested   the  use   of 


of  5  per  cent,  is  provided  for,  the  total  charge 
for  maintenance  and  renewals  is  only  7^2 
per  cent,  as  against  about  20  per  cent,  for 
repairs  alone  in  the  case  of  steam  locomo- 
tives. 

In  discussing  the  paper  presented  by 
Mr.  Alexander  Siemens,  Mr.  Stillwell  pointed 
out  that  the  single-phase  alternating  cur- 
rent motor  requires  more  weight  on 
the  drivers  for  a  given  drawbar  pull  than 
the  three-phase  motor,  since  the  torque  of  the 
former  varies  with  the  alternations,  and  the- 
oretically the  average  torque  is  one-half  the 
maximum.  Investigations  made  at  Buda 
Pesth  showed  the  ratio  of  adhesive  weights 
required  for  single-phase  and  three-phase 
motors  was  actually  about  3  to  1  instead  of 
2  to  1,  since  the  three-phase  motor  has  a 
nearly  constant  torque  and  the  single-phase 
motor  exerts  only  a  small  effective  drawbar 
pull  in  proportion  to  the  weight  on  drivers. 
The  electric  motor  has  an  advantage  of  15 
to  20  per  cent,  in  this  respect  over  a  steam 
locomotive  because  of  the  unequal    rotative 


The  accompanying  illustration  shows  a 
planer  made  by  Chandler  Company,  Ayer, 
Mass.,  and  designed  for  the  use  of  high-speed 
tool  steel.  The  main  feature  of  this  machine 
is  the  high  cutting  and  quick  return  speeds 
which  can  be  obtained.  Any  cutting  speed 
up  to  100  ft.  per  min.  is  guaranteed.  If  the 
cutting  speed  does  not  exceed  75  ft.  per  min., 
the  platen  is  returned  at  a  speed  of  200  ft. 
per  min.,  and  if  the  cutting  speed  exceeds 
75  ft.  per  min.  the  platen  is  returned  at  150 
ft.  per  min.  It  is  claimed  that  at  these  high 
speeds  the  platen  reverses  smoothly  and 
without  shock  or  jar.  A  novel  method  of 
changing  the  speed  of  the  platen  without 
changing  the  speed  of  the  driving  belts  is 
used.  This  variable  speed  mechanism  is  in 
the  train  of  gears,  between  the  pulley  shaft 
and  the  bull  gear.  It  is  operated  by  a  lever 
and  serves  the  same  purpose  as  back  gears 
of  a  lathe;  that  is,  the 
pressure  at  the  tool 
point  is  inversely  pro- 
portional to  the  platen 
speed.  Three  belts  are 
used  on  the  planer,  one 
for  driving  when  cut- 
ting, one  for  reversing, 
and  one  for  running  the 
platen  back  at  high 
^  speed.    As    the    platen 

approaches   the    end    of 
the   cutting   stroke,  the 
tappet     encounters     an 
incline  on  the  dog  and 
is    lifted   to    a    position 
which    throws    oft    the 
cutting  belt  and  throws 
on    the    reversing    belt, 
running  at  a  speed  that 
will  most  effectively  re- 
verse the  cutting  move- 
ment    of     the     platen. 
The    two     belts    are 
shifted     practically     as 
they   are   in   planers  of 
other  makes. 
As  soon  as  the  platen  starts  back  on  its 
return     stroke,     however,     the     tappet     en- 
counters a  second  incline  on  the  dog  and  is 
further  elevated,  throwing  off  the  reversing 
belt  and  throwing  on  the  high-speed  return 
belt,  which  remains  in  action  until  near  the 
end'  of  the   return   stroke,  when   the  tappet 
encounters   a   two-step   dog,   which,    on   the 
first  step,  throws  oft  the  high-speed  return 
belt  and  throws  on  the  slow  return   or  re- 
versing belt.     The   second   step  of   the   dog 
then    throws    off    the    reversing    belt    and 
throws  on  the  cutting-speed  belt. 

The  cutting-speed  and  reverse  belts  ara 
on  the  front  side  of  the  planer,  as  in  the  ordi- 
nary type,  and  the  high-speed  return  belt  is 
on  the  opposite  or  rear  side  of  the  machine. 
The  arrangement  of  the  belts,  pulleys  and 
cams  is  shown  in  the  accompanying  illustra- 
tion. At  the  left  are  two  loose  pulleys  and 
one  tight  pulley  and  on  the  same  shaft  at 
the  right  are  the  tight  and  loose  pulleys  for 
the  high-speed  belt.  The  two  belt  shifters 
at  the  left  are  controlled  by  an  oscillating 
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cam  having  two  slots  for  the  rolls,  A,  B,  at- 
tached to  the  short  arms  of  the  shifters. 
This  cam  is  connected  with  the  sliding  cam 
at  the  right  by  the  rod  R  so  that  the  two 
move  in  unison. 

Starting  with  cam  D,  and  with  the  cutting- 
speed  belt  on  the  tight  pulley,  as  shown,  a 
movement  of  the  cam  to  the  left  causes  roll 
A  to  ride  up  on  surface  a,  a',  shifting  belt 
to  loose  pulley,  where  it  remains  until  the 
cam  again  returns  to  this  point.  In  the  mean- 
time roll  B  travels  on  surface,  b,  b',  causing 
the  reversing  belt  to  shift  to  the  tight  pul- 
ley, where  it  remains  momentarily,  and  then 
shifts  back  to  the  loose  pulley  again  as  the 
roll  passes  over  the  cam  surface  from  b'  to 
b".  While  this  belt  is  being  shifted  back  to 
the  loose  pulley,  the  curved  part  of  cam  E 
comes  into  action  and  shifts  the  high-speed 
belt  onto  its  tight  pulley,  the  roll  C  being  in 
contact  with  cam  surface  c,  c'  during  this 
motion.  When  the  platen  finally  reaches  the 
other  end  of  its  stroke  these  successive  mo- 
tions occur  in  the  reverse  order  and  the 
platen  is  finally  carried  back  to  its  original 
position  by  the  slower  cutting-speed  belt. 
When  the  quick  return  speed  is  not  desired, 
sucli  as  when  doing  short  stroke  work,  etc., 
the  high  speed  belt  can  be  thrown  out  of 
operation  by  lifting  a  latch  on  the  return 
dog,  and  the  platen  is  returned  on  the  inter- 
mediate speed  or  reversing  belt.  The  feed 
regulating  mechanism  is  operated  by  a  lever 
moving  on  a  marked  dial  and  is  always  under 
the  immediate  control  of  the  operator.  The 
shafts  and  bearings  in  this  planer  are  of  lib- 
eral proportions  and  are  case  hardened  and 
ground. 
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Twenty-Seven    Passengers    Killed    at    War- 
rensburg,   Mo. 


On  the  morning  of  October  10,  before  day- 
light, a  butting  collision  between  an  east- 
bound  passenger  train  and  a  westbound 
freight  on  the  Missouri  Pacific,  about  two 
miles  east  of  Warrensburg,  Mo.,  resulted  in 
the  wrecking  of  both  engines  and  many  cars 
anj  the  complete  destruction  of  the  leading 
coach  of  the  passenger  train.  Twenty-seven 
passengers  and  one  brakeman  were  killed 
and  about  30  passengers  and  five  trainmen 
were  injured,  some  of  them  fatally.  Both 
trains  were  running  at  high-speed,  the  point 
oT£  collision  being  near  a  hollow  between  two 
summits.  It  is  said  that  the  engineman  of 
the  freight  forgot  a  meeting  order. 

Six   Men   Suffocated   in   St.   Clair  Tunnel. 

On  the  morning  of  October  9,  five  train- 
men of  the  Grand  Trunk  Railway  and  the 
company's  Superintendent  of  Terminals  at 
Port  Huron  were  killed  in  the  tunnel  under 
St.  Clair  river  between  Port  Huron,  Mich., 
and  Sarnia,  Ont.,  a  freight  train  having 
broken  in  two,  causing  a  long  delay  in  the 
tunnel.  The  train,  which  entered  from  the 
American  end  of  the  tunnel  and  was  made 
up  of  17  cars  of  coal,  broke  in  two.  Engi- 
neer Coleman,  with  the  three  cars  that  were 
still  attached  to  the  engine,  ran  to  Sarnia, 
detached  his  engine  and  went  back  for  the 
stalled  cars.  He  attempted  to  push  them 
back  through  the  tunnel  and  out  of  the 
American  portal,  but  could  not  get  up  the 
grade,  and  the  engine  and  cars  rolled  back 


Details  of  Belt  Shi 

It  is  claimed  that  with  a  cutting  speed 
of  50  ft.  per  minute,  this  planer  removed 
from  machinery  steel,  with  a  2  in.  belt  trans- 
mitting 6%  h.p.,  a  chip  14  in.  deep  x  %  in. 
feed.  Allowing  that  6  h.p.  out  of  the  total 
of  6%  h.p.  are  required  in  the  act  of  cutting, 
and  conceding  but  one-half  horse-power  is  re- 
quired for  operating  the  planer,  these  figures 
would  indicate  the  removal  of  54  lbs.  of  steel 
per  horse-power  per  hour.  From  cast-iron, 
at  a  cutting  speed  of  50  ft.  the  Chandler 
planer  removed  a  chip  %  in.  deep  by  Vm  in. 
feed.  The  belt  in  this  case  was  transmitting 
,  6%  h.p.,  which  on  the  above  basis  is  equiva- 
lent to  removing  68  lbs.  per  h.p.  per  hour. 
At  a  cutting  speed  of  50  ft.  per  minute  and  a 
return  speed  of  200  ft.  per  minute,  the  Chand- 
ler planer  on  a  13-ft.  stroke,  makes  a  round 
trip  in  20  seconds.  At  the  request  of  a  large 
ship-building  company  who  desire  to  use  a 
high-speed  planer  on  brass  work,  a  Chandler 
planer  is  being  run  at  a  cutting-speed  of  92 
ft.  and  a  return  speed  of  150  ft.,  on  a  stroke 
of  6  ft.,  making  the  round  trip  in  IVo  seconds. 


The  production  of  anthracite  coal  of  the 
first  nine  months  of  this  year  decreased 
4,922,525  tons  over    last  year. 


fting  Mechanism, 
into  the  gas-laden  tunnel.  Coleman  was  suf- 
focated at  his  post  in  the  cab.  His  flremg,n, 
Fred  Forester,  with  great  presence  of  mind, 
jumped  into  the  partly  filled  tank  of  the 
engine,  where  there  was  enough  air  to  pre- 
serve his  life,  although  he  was  taken  out  in 
a  serious  condition. 

When  news  of  the  broken  train  reached 
the  American  side  of  the  tunnel,  Mr.  Begg, 
Superintendent-  of  Terminals,  accompanied 
by  two  other  employees,  started  in  on  foot, 
but  they  had  gone  but  a  short  distance  when 
the  coal  gas  became  stifling,  and  Begg  suc- 
cumbed. The  other  two  rescuers  succeeded 
in  crawling  to  the  portal. 

Meanwhile  preparations  were  being  made 
at  the  Sarnia  end  of  the  tunnel  to  rescue 
the  imprisoned  crew.  An  engine  with  a 
party  of  rescuers  entered  the  tube  and  had 
proceeded  but  a  short  distance  when  they 
found  John  Haley,  a  track  walker,  lying  un- 
conscious on  the  track.  He  was  taken  out 
and  again  the  engine  plunged  into  the  tun- 
nel. The  rescuers  were  overcome,  however 
by  the  gas  before  the  train  was  reached,  and 
Brakeman  McGrath  died.  Switchman  Blake, 
who  was  a  member  of  the  party,  after  a 
time  made  another  attempt,  and  succeeding 
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in  reaching  the  stalled  engine,  coupled  it  to 
the  cars  and  ran  the  train  out  into  the  day- 
light. Conductors  Simpson  and  Tinsley,  and 
Brakeman  Gillis  were  found  dead  in  the 
caboose.  Fireman  Forester  was  in  the  tank 
of  the  engine  nearly  two  hours  before  he 
was  rescued. 


Structural  Steel  Fractures  Under  Alternat- 
ing  Stresses. 

At  the  meeting  of  the  British  Association 
for  the  Advancement  of  Science,  Professor 
.\rnold,  of  SheflSeld  University,  read  a  paper 
on  August  23  in  which  he  said  that,  to  pass 
from  generalities,  through  the  kindness  of 
his  friend,  Mr.  J.  T.  Milton,  Chief  Engineer 
of  Lloyd's,  he  was  enabled  to  publish,  with  a 
certain  degree  of  reserve,  important  facts 
ascertained  during  a  two  years'  research  car- 
ried out  with  the  assistance  of  his  friend 
and  colleague,  Mr.  Andrew  McWilliam, 
A.  R.  S.  M.,  at  the  University  College  of 
Sheffield,  under  instruction  from  Lloyd's 
Committee. 

To  select  cne  instance.  The  shell  plates 
of  the  boiler  of  a  colonial  cruiser,  split  longi- 
tudinally from  end  to  end,  under  the  hy- 
draulic test.  The  fractured  plates  were 
about  1  in.  thick,  and  each  weighed  nearly 
three  tons.  The  average  analysis  of  the 
plates  was  about  as  follows:  Carbon,  0.20; 
silicon,  0.02;  manganese,  0.50;  phosphorus, 
0.04;  sulphur,  0.04;  copper  and  arsenic,  very 
low.  This  analysis  is  beyond  reproach. 
Pieces  from  the  fractured  plate,  bent  double 
and  closed  right  up  under  violent  hammer- 
ing, without  any  sign  of  flaws.  The  average 
tensile  tests  registered  about  elastic  limit,  15 
tons  per  square  inch;  maximum  stress,  29- 
tons  per  sq.  in.;  elongation,  29  per  cent,  on 
2  in.;  reduction  of  area,  50  per  cent. 

The  above  mechanical  tests  leave  little  to 
be  desired.  The  microscopical  structure 
showed  a  distinct  and  unusually  sharp  seg- 
regation of  the  pearlite  and  ferrite,  the  lat- 
ter being  angular  and  intensely  crystallized. 
It  was  also  large  in  pattern  and  frequently 
occurred  in  those  long  white  lines,  rich  in 
sulphur  and  phosphorus  which  are  tech- 
nically known  as  "ghosts." 

In  the  early  stages  of  the  research,  it  was 
thought  that  the  sharp  crystallization  might 
be  regarded  as  an  effect  due  to  that  cause 
which  produced  also  the  effect  of  brittleness. 
As  will  be  seen,  presently,  this  theory  waa 
decisively  negatived  by  subsequent  experi- 
ments. In  order  to  measure  the  mechanical 
brittleness  incapable  of  being  detected  by 
ordinary  static  or  bending  tests,  the  author 
caused  to  be  devised  a  machine  by  means  of 
which  the  test  piece  is  placed  under  severe 
rapidly  alternating  stresses,  slightly  beyond 
its  elastic  limit.  The  number  of  alternations 
are  registered  by  a  counter,  adjusted  to  zero 
for  each  test.  The  rate  of  alternation  can 
be  varied  at  will  and  in  the  near  future  these 
data  will  be  supplemented  by  a  record  of  the 
energy  expended  per  test  piece,  ascertained 
by  means  of  a  delicate,  integrating  watt 
meter. 

This  method  of  testing  (which  practically 
carries  out  the  almost  impracticable  Wohler 
test  in  one  or  two  minutes)  has  already 
thrown  important  light  on  the  obscure  phen- 
omena under  investigation  and  has  also  ex- 
hibited remarkable  delicacy.  These  facts  are 
proved  by  the  data  now  submitted  to  the 
section  by  the  author. 

In  preliminary  tests  on  standard  English. 
acid  open  hearth  boiler  plate  steel  the  -re- 
markable fact  was  noted  that  in  all  proba- 
bility the  resistance  of  structural  steel  to 
rupture  under  rapidly  alternating  stresses  is- 
inversely  proportional  to  the  rate  of  alter- 
nation. This  law,  if  fully  established  by  the 
exhaustive  experiments  now  -being  carried 
out  at  the  Sheffield  College,  demands  care- 
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ful  attention  from  every  engine  designer. 
The  following  figures  indicate  concretely  the 
data  upon  which  the  author  provisionally 
enunciates  the  law.  The  subjoined  table  has 
reference  to  alternating  shock  bending  tests 
carried  out  on  a  good  boiler  plate  steel,  the 
test  bars  being  %  in.  square  and  the  bend- 
ing force  being  applied  4  in.  from  the  line 
of  maximum  stress,  with  a  range  Vi«  in. 
«ach  side. 

>'o.  of  alternations 
Rate  of  alternation.       necessary  to 
Mark.  complete  fracture.      Mean. 

S  1    1  (      1,330      "1 


1  g  >  15S  per  min. 

S  4  J 

S  5  1 

I  I  1-266  per  min. 

S  8  J 


1.456 

l..'?52 

1,361 

860 


;60      I 
70      I 


I 


916 
868 


1,375 


378 


Whilst  the  above  results  exhibit  consider- 
able concordance,  those  obtained  from  the 
fractured  boiler  plate  were  so  erratic  that 
for  a  time  the  author  was  almost  in  despair, 
when  the  curious  clue  to  the  situation  pre- 
sented itself,  that  one  side  of  the  plate  was 
brittle  and  the  other  tough  under  alternating 
stresses.  This  theory  is  about  to  be  put  to 
a  more  careful  experimental  test,  but  in  the 
meantime  the  following  data  are,  in  all  prob- 
.ability,  substantially  accurate: 


Alternations 


Rate.  No. 

Mark,  per  min.  endured. 


L  3 
L  4 
L    7 

L  8 
Lll 
L12 
LIS 
L19 

L20 
L21 

L22 
L23 

L26 
L27 


168  420 

168  1,232 

168  1,378 

168  694 

266  435 

266  854 

266  260 

266  500 


266 
266 

266 
266 

266 
266 


388 
781 


630 
240 


400 
336 


Probable 
position 
Heat  of  test- 

treatment,  piece. 

)  Heated  to  950°C.  J  Inside 
J  and  cooled  in  air  (Outside 
1     Oil   quenched     ( Outside 
J      from  950°  C.      ( Inside 

}      as  received,      ^o^ut'stde 
1  Heated  to  gsCC.  ( Inside 
J  and  cooled  in  air  (  Outside 
I  Annealed,  heated  (  r_„ifl. 
Vto  9.-j0»  C,  slow-^J^f'^. 
i         ly  cooled.         /  ""^siae 

1    Oil     quenched    ( Outside 
J      from  950°  C.      (  Inside 

Water    quenched  1    nouht- 
from900°:  heat--^   H?,""*^ 


ed    to    600° 


ful. 


The  somewhat  disconcerting  lessons  to  be 
drawn  from  the  above  table  are:  (1)  That 
once  a  steel  has  assumed  decisive  brittleness 
in  alternation,  it  cannot  be  restored  by  heat 
treatment  of  any  kind  short  of  re-melting; 
(2)  That  the  injury  to  this  steel  was  on  one 
side  of  the  plate,  and  hence  due  to  unskil- 
ful reheating  of  the  ingot,  and  not  to  an  im- 
proper casting  temperature,  since  the  latter 
must  necessarily  have  affected  every  portion 
of  the  plate.  A  third  and  still  more  regret- 
table confession  has  also  to  be  made,  name- 
ly, that  the  microstructures  of  the  pairs,  In- 
cluding both  brittle  and  tough  steel  were  in 
all  respects  identical,  though  of  course  that 
of  each  pair  varied  with  the  heat  treatment 
to  which  they  had  been  subjected. 


Reminiscences  of  Early   Railroading. 


BY    C.    H.    CABUTHERS. 

During  the  latter  part  of  the  sixties,  the 
-writer  attended  school  in  the  city  of  Pitts- 
burg, for  ten  months  of  each  year,  and  trav- 
eled each  school  day  on  the  trains  of  the 
Pennsylvania  Railroad  between  the  city  and 
his  home — about  22  miles  out.  Deeply  inter- 
ested in  railroad  matters  from  early  child- 
hood, the  impressions  of  those  days  of  long 
ago  are  still  vivid  and  afford  many  points 
of  interesting  comparison  with  'twentieth 
century  practice. 

Until  1863,  but  few  of  the  passenger  en- 
gines burned  coal,  and  insteaii  tho  tenders 
were  heaped  high  with  cord-wood  which  was 
replenished  as  the  supply  diminished,  from 
"woodsheds"  at  convenient  intervals.  One 
'f  these  sheds  was  located  at  my  home  sta- 

on    and   the  conductors' and   brakemen   al- 

i}s  assisted  the  sawyer  and  flremin  In 
loading  this  fuel  on  the  tender,  while  the 
engineman  Cwe  called  h;ra  "engineer,"  then) 
-iled  and  inspected  his  f-ngine.     These  en- 


gines, as  will  be  remembered  by  many,  were 
painted  in  gaudy  colors,  and  the  tenders 
especially  were  profusely  decorated  with 
striping  and  arabesques  in  which  gold-leaf 
and  all  the  hues  of  the  rainbow  combined 
to  evidence  the  painters'  skill.  Much  pol- 
ished brass  also  added  to  the  brilliancy  of 
the  engines,  and  in  some  instances  the 
domes,  sandboxes,  cylinders  and  steam 
chests  were  entirely  encased  with  this  metal. 

The  passenger  coaches,  on  the  contrary, 
were  rather  plain  and  the  clear-story  did  not 
come  into  extensive  use  until  about  the  lat- 
ter part  of  1863.  Rosewood,  mahogany, 
black  walnut  and  bird's-eye  maple  composed 
the  interior  woods,  but  the  windows  were 
very  small,  and  the  headlining  was  a  sort 
of  oilcloth  stamped  with  an  exceedingly  plain 
design.  Except  for  a  brief  period,  extend- 
ing from  1862  to  1864,  when  compressed  gas 
supplied  light  to  three  burners  in  each  coach, 
but  was  quickly  abandoned  after  an  accident 
in  the  year  last  named,  when  the  destruc- 
tion by  fire  of  the  wrecked  train,  with  the 
loss  of  many  lives,  was  attributed  to  the 
gas,  tivo  sperm  candles  supplied  the  "illum- 
ination" for  each  coach!  It  can  readily  be 
seen  that  a  night  ride  of  any  length  was  a 
rather  dreary  affair. 

The  crews  wore  no  uniforms;  only  a  badge 
indicating  their  ranks,  and  it  was  no  un- 
usual sight  in  warm  weather  to  see  a  con- 
ductor resplendent  in  a  suit  of  white,  and 
wearing  a  broad-rimmed  hat.  Railroading 
was  at  that  time  still  a  comparatively  new 
industry.  In  still  earlier  days  men  had  nat- 
urally drifted  from  the  stage  coaches  and 
the  canal  boats  into  the  newer  method  of 
transportation,  and  had  unfortunately 
brought  with  them  many  of  the  baleful  hab- 
its such  as  drinking,  profanity,  gambling, 
and  other  vices,  which  characterized  the 
lives  of  men  in  those  earlier  callings.  Al- 
though the  worst  of  such  men  were  grad- 
ually dropped  from  the  service,  their  influ- 
ence had  to  an  extent  produced  fruit  in  some 
of  the  younger  men. 

Length  of  service  appeared  to  be  the  chief 
qualification  in  selection  of  men  for  handling 
special  trains,  thus  when  in  1860,  the  Prince 
of  Wales,  now  King  Edward  VII.,  was  to 
pass  from  Pittsburg  to  Philadelphia,  an  en- 
gineman was  brought  with  his  own  engine. 
No.  166,  from  the  Philadelphia  Division,  to 
haul  the  special  over  the  road.  It  will  be 
remembered  that  previous  to  1857,  the  Alle- 
gheny Portage  R.  R.,  and  the  Columbia  & 
Philadelphia  had  been  the  property  of  the 
State  of  Pennsylvania,  and  the  employees 
had  been  given  positions,  and  were  retained 
in  them,  more  on  account  of  their  efliciency 
in  working  for  the  dominant  political  party 
than  for  any  especial  ability  in  handling 
trains.  This  fact  naturally  tended  to  pro- 
duce a  class  of  employees  somewhat  similar 
to  that  evolved  from  the  stage  and  the  canal 
boat.  I^abor  organizations  as  now  known, 
did  not  exist  among  these  men,  but  there 
was  a  sort  of  unwritten  "comraderie"  which 
found  many  ways  of  rendering  burdensome 
the  lives  of  the  few  who  were  trying  to  fol- 
low a  higher  plane  of  conduct.  Neatness  in 
personal  appearance  was  ridiculed  by  these 
older  men,  and  the  engineman  of  to-day  who 
skillfully  and  modestly  handles  his  magnifi- 
cent engine  as  he  sits  with  cleanly-shaven 
face,  white  collar,  neat  tie,  and  gloved  hands, 
would  at  that  time  have  been  a  veritable 
Pariah  among  railroad  employees. 

There  were  days  when  the  passenger 
equipment  proved  insufficient  to  meet  an  un- 
expected number  of  passengers,  and  at  such 
times  the  conductor  usually  stopped  at  the 
first  siding  containing  empty  gondolas  (this 
name  was  not  then  in  use,  such  cars  were 
known  variously  as  flats  or  trucks)  and  at- 
taching a  sufficient  number,  seats  having 
been  hastily  improvised  of  boards  taken 
from  the  nearest  pile  kept  to  use  at  the  doors 


in  loading  box  cars  with  coal,  the  train  went 
on  and  the  occupants  of  these  open  cars  en- 
joyed their  ride,  and  incidentally  the  plenti- 
ful supply  of  sparks  and  cinders  which 
rained  upon  them.  Several  times  during  the 
later  years  of  the  Civil  War,  all  the  coaches 
but  one  (retained  for  the  use  of  women  and 
children)  of  the  accommodation  on  which 
my  schoolmates  and  I  made  our  daily  trips, 
were  taken  to  carry  soldiers  to  the  front, 
and  after  their  return  we  soon  had  evidence, 
to  the  consternation  of  our  mothers,  that 
everything  pertaining  to  army  life  had  not 
been  removed  from  these  cars  when  the  sol- 
diers left  them!  Microbes,  fumigation, 
germs,  etc.,  were  not  then  so  much  spoken 
of  as  at  the  present  time. 

The  air-brake,  as  is  known,  did  not  come 
into  use  on  regular  trains  until  late  in  1869, 
but  from  about  1862  we  had  the  Loughridge 
continuous  brake.  This  consisted  of  a  trans- 
verse shaft  behind  the  rear  driver,  having 
a  chain  attached  to  its  center,  and  this  chain 
was  connected  to  the  brakes  of  each  coach, 
and  was  operated  by  a  friction  wheel  on  one 
end  of  the  shaft,  which  at  that  end  was  car- 
ried in  a  sliding  box,  and  this  box  was  at- 
tached to  a  lever  extending  into  the  cab  by 
means  of  which  the  friction  wheel  could  be 
brought  into  contact  with  the  flange  of  the 
driver  and  thus  apply  the  brakes.  This 
brake,  owing  to  diflSculty  of  taking  up  the 
slack  chain,  was  of  very  little  use  on  more 
than  four  cars  from  the  engine.  The  chain 
often  gave  way  when  most  needed,  and  then 
ensued  a  wild  rush  for  the  hand-brakes,  on 
the  part  of  the  crew.  Another  type  of  power 
brake,  known,  I  think,  as  the  Cramer,  and 
used  for  a  number  of  years  on  the  New  York 
Central  &  Hudson  River,  was  tried  on  a 
Pennsylvania  coach,  but  did  not  impress  the 
Altoona  officials,  nor  anybody  else,  with  its 
superiority  to  the  Loughridge.  Its  principle 
was  a  powerful  spring  coiled  in  a  drum  about 
18  in.  in  diameter  by  6  in.  deep.  Each  pas- 
senger car  was  provided  with  a  spring  so 
coiled,  the  whole  using  the  vertical  brake- 
shaft  at  one  end  as  an  axis  to  which  it  was 
connected  in  such  a  way  as  to  permit  its 
being  wound  up  by.  turning  the  shaft  the 
opposite  direction  to  that  used  in  braking 
by  hand.  A  trigger  and  ratchet  were  placed 
on  the  top  of  the  drum  and  from  these  a 
cord  passed  upward  and  was  connected  to 
the  continuous  signal  rope  of  those  days. 
In  cases  of  emergency,  the  fireman  was  ex- 
pected to  pull  the  rope  toward  the  engine, 
and  this  released  the  triggers  and  set  the 
vertical  shaft  and  its  surmounting  wheel  to 
revolving  furiously  and  thus  set  the  brakes. 
A  notice  was  placed  on  each  car  cautioning 
passengers  to  keep  their  hands  off  of  the 
brake-wheels  on  account  of  possible  injury 
from  a  sudden  release  of  the  spring.  These 
drums  were  despised  by  the  trainmen,  as 
they  were  but  a  few  inches  above  the  ordi- 
nary ratchet,  and  when  brakes  were  set  by 
hand,  the  employee  so  using  them  often 
"barked  his  shins"  as  he  moved  his  foot 
toward  the  pawl. 

The  average  railroad  passenger  employee 
of  to-day  has  but  little  idea  of  the  real  dif- 
ficulties with  which  his  predecessors  of  those 
days  had  to  contend;  and  they  did  it,  too, 
with  but  little,  if  any,  complaint.  With  all 
their  faults,  they  were  generally  a  contented, 
happy-go-lucky  set  of  men,  kind  under  a 
rough  exterior,  and  in  the  matters  of  cor- 
rect living  referred  to,  rather  the  subjects 
of  environment  than  of  premeditation.  When 
that  environment  gradually  changed  for  the 
better,  a .  large  number  of  these  very  men 
changed  with  it,  and  thereafter  gave  their 
hearty  support  to  the  efforts  to  maintain 
correct  living  among  their  fellows;  so  that 
the  churches  and  the  Young  Men's  Christian 
Association  have  found  a  large  number  of 
these  older  railroad  employees  among  their 
most  valued  supporters. 
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CONCRETE  FOR.  RAILROAD  WORK. 


American  Portland  cement  has  been  mar- 
keted as  a  commercial  product  only  about 
15  years,  yet  in  that  time  the  production 
has  increased  from  355,000  barrels  in  1890 
to  more  than  17  million  barrels  in  1902. 
The  production  of  natural  cement  in  1902 
was  eight  million  barrels,  and  a  trifle  less 
than  two  million  barrels  of  Portland  ce- 
ment were  imported  from  Europe,  so  that 
the  total  consumption  for  that  year  was  27 
million  barrels.  Most  of  this  was  used  for 
concrete  masonry,  although  prior  to  1895 
the  use  of  concrete  for  exposed  structures 
other  than  hydraulic  work  was  almost  un- 
known. Exhaustive  tests  have  demonstrated 
that  the  American  product  is  equal  in 
every  respect  to  the  imported  Portland  ce- 
ments which  have  been  in  use  long  enough 
to  prove  their  durability;  and  with  the  in- 
creased production,  the  cost  has  been  re- 
duced to  a  point  where  concrete  can  be  put 
in  place  under  almost  any  conditions  at  a 
less  cost  than  an  equal  quality  of  stone 
or  brick   masonry. 

For  railroad  structures  concrete  has  many 
advantages  over  brick  or  stone  besides  cost; 
and  it  is  coming  into  very  general  use  for 
such  structures.  Elsewhere  in  this  issue  are 
descriptions  of  two  important  and  interest- 
ing applications  of  concrete  masonry  to 
structures  under  railroad  track,  one  showing 
plans  for  a  number  of  standard  arch-culverts, 
abutments,  cattle-passes  and  solid  bridge 
floors  for  a  new  road,  and  the  other  giving 
detail  costs  of  work  in  which  concrete  was 
used  to  replace  timber  trestles  or  brick  and 
stone  walls.  On  the  St.  Louis,  Kansas  City 
&  Colorado,  about  500  culverts  and  all  the 
necessary  bridge  piers,  abutments  and  road 
crossing  arches  were  made  of  concrete;  and 
in  all  75,000  cubic  yards  were  used  in  the 
construction  of  300  miles  of  new  road.  No 
brick  or  stone  arches  or  walls  were  put  in. 
The  Nashville,  Chattanooga  &  St.  Louis  is 
now  using  concrete,  laid  with  the  company's 
own  force  of  unskilled  laborers,  for  all  of 
its  masonry  work,  including  foundations,  re- 
taining walls  and  culverts,  replacing  wooden 
trestles.  These  are  but  two  of  many  exam- 
ples of  the  extensive  and  varied  applications 
of  this  comparatively  new  material. 

Some  road's,  notably  the  Pennsylvania  and 
the  New  Haven,  still  hold  to  standard  third- 
class  broken  range  stone  masonry  for  arched 
bridges  and  piers,  heavy  retaining  walls  and 
similar  work,  because  they  believe  that  bet- 
ter structures  can  be  built  in  that  way  at 
little  greater  cost  than  for  concrete.  This  is 
doubtless  true  if  a  good  quality  of  stone  is 
available  at  some  point  on  the  company's 
lines  not  far  from  the  site  of  the  work,  and 
if  the  magnitude  of  the  work  is  such  that  a 
force  of  masons  and  stone  cutters  of  suffi- 
cient rfize  to  be  handled  to  advantage  can  be 
used.  In  Newark,  N.  J.,  the  Lackawanna  has 
recently  completed  its  track  elevation  and 
depression,  covering  a  distance  of  31/2  miles, 
at  a  cost  of  $3,000,000,  and  concrete  has 
been  used  exclusively  for  all  retaining  walls 
and  bridge  abntments.     This  work  was  be- 


gun simultaneously  with  the  Pennsylvania's 
track  elevation  in  the  same  city,  on  which 
rock-range  masonry  was  used  throughout. 
No  comparison  can  be  made  between  the 
time  of  completion  of  the  Lackawanna's 
work  and  the  Pennsylvania's  work,  because 
of  the  different  conditions  encountered  in 
the  nature  and  amount  of  the  excavation  and 
filling  work  which  was  done.  The  Lacka- 
wanna change  of  grade  was  made  under  con- 
ditions which  were  probably  more  difficult 
than  those  encountered  by  the  Pennsylvania. 
But  the  two  undertakings  were  finished  at 
about  the  same  time,  and  the  concrete  work 
probably  cost  much  less  than  stone  masonry 
would  have  cost  under  the  same  conditions. 
One  piece  of  work  is  apparently  as  substan- 
tial and  durable  as  the  other,  and  the 
question  of  using  stone  or  concrete  for  simi- 
lar work  in  other  places  can  be  decided  en- 
tirely upon  the  estimates  of  relative  costs. 

The  detailed  statement  of  cost  for  concrete 
culverts  and  other  small  structures,  as 
given  by  Mr.  H.  M.  Jones,  shows  that  in 
some  cases  unskilled  negro  labor  at  90 
cents  a  day  was  employed  under  the  direc- 
tion of  a  competent  foreman,  and  these  men, 
after  some  little  experience,  were  able  to  do 
the  work  quite  as  well  as  higher  priced  men 
could  do  it.  The  only  high-priced  men  em- 
ployed were  the  carpenters  who  built  the 
forms.  When  not  engaged  on  that  work 
they  were  used  in  the  mixing  and  placing 
gangs.  To  build  stone  culverts  of  similar 
size  would  require  practically  the  same 
amount  of  timbering  for  the  arched  cen- 
ters, the  installation  of  a  derrick  and  hoist- 
ing engine,  and  the  employment  of  masons 
and  other  high-priced  labor  for  doing  nearly 
all  of  the  work.  There  would  be  besides  this 
the  possible  delay  to  trains  on  a  busy  road 
by  holding  the  work  train  at  the  site  to  un- 
load material.  In  case  it  was  necessary  to 
build  a  storage  spur  for  holding  cars  loaded 
with  material,  the  cost  of  such  a  spur  would 
have  to  be  charged  against  the  work.  In 
many  places,  as  for  example,  under  an  ex- 
isting wooden  trestle,  it  would  be  extremely 
difficult  to  place  the  stones  in  the  arched 
ring,  because  of  the  interference  of  the  bents 
and  bracing  with  the  free  movement  of  the 
derrick.  "Where  concrete  is  used  the  mater- 
ial can  be  dumped  from  wheelbarrows  or 
shoveled  into  the  forms  directly  from  the 
mixing  boards  in  very  close  quarters,  and 
without  difficulty. 

Suitable  building  stone  is  not  always  at 
hand,  but  almost  any  kind  of  hard,  homo- 
geneous stone  or  clean  gravel  can  be  used 
as  a  body  for  concrete.  Very  often,  also, 
stone  taken  from  a  newly  opened  quarry 
which  appears  to  be  sound  and  durable  will 
disintegrate  after  some  years'  exposure,  and 
fall  to  pieces  little  by  little.  Concrete  made 
from  a  reliable  brand  of  cement  is  of  known 
quality  and  can  be  depended  upon.  Tests 
have  shown  that  its  strength  increases  with 
age,  land  in  at  least  one  case  of  a  burned 
factory  building  with  concrete  walls  and 
floors  it  was  found  that  the  strength  of  the 
concrete  had  materially  increased  after  be- 
ing exposed  to  heat  that  would  have  cracked 
and  chipped  stone  or  brick.  Perhaps  the 
greatest  advantage  of  concrete  is  its  adapt- 
ability for  any  complicated  or  unusual  form. 
In  every  stone  arch  each  ring-stone  must 
be  carefully  laid  out  and  cut  to  accurate 
dimensions   in  order  that  the  stresses  may 


bo  transmitted  uniformly  through  the  arch, 
and  it  is  seldom  that  the  plans  for  one  stone 
structure  can  be  used  for  another  without 
changes.  Concrete  can  be  moulded  into  any 
shape,  and,  if  properly  placed  and  well 
spaded  next  to  the  forms,  a  smooth,  clean 
surface  can  be  obtained. 

One  point  which  does  not  yet  seem  to  be 
satisfactorily  established  is  the  effect  of 
freezing  concrete  before  the  final  set  has 
taken  place.  Some  specifications  require 
that  no  concrete  shall  be  placed  during  freez- 
ing weather,  and,  on  the  other  hand,  some 
of  the  most  extensive  pieces  of  concrete 
work  in  this  country  have  been  carried  out 
and  completed  during  severe  winter  weather. 
Neat  cement  will  take  an  Initial  set  after 
about  half  an  hour,  but  the  final  set  does 
not  take  place  until  after  from  thirty  to 
sixty  days'  exposure.  The  water  which  is 
added  in  the  mixing  brings  about  the  first 
chemical  combination  of  the  particles  which 
gives  the  cement  its  initial  set.  If  this 
action  is  arrested  by  freezing,  the  mixture 
remains  inert  until  thawed  out,  when  the 
chemical  action  again  begins.  Numerous 
tests  have  been  made  to  determine  the  effect 
of  freezing  and  thawing,  but  unfortunately 
there  is  still  a  wide  divergence  of  opinion. 
Mr.  Campbell  states  that  tests  made  during 
the  progress  of  the  work  on  the  St.  Louis, 
Kansas  City  &  Colorado  showed  that  freez- 
ing resulted  in  a  loss  of  strength  and  that 
salt  was  worse  than  useless  as  an  ingredi- 
ent of  the  mixture  to  prevent  it,  since  it 
takes  place  only  at  temperatures  below  which 
a  salt  solution  will  freeze.  The  only  satis- 
factory method  of  placing  concrete  in  win- 
ter weather,  which  appears  to  have  been  tried 
to  any  extent,  is  heating  the  ingredients,  be- 
fore mixing,  in  stoves  and  placing  the  con- 
crete while  still  hot.  If  the  mass  is  large 
enough  and  is  covered  by  straw  or  some 
other  frost-proof  covering,  enough  heat  is 
retained  to  prevent  freezing  until  after  the 
water  in  the  mixture  has  combined  with 
the  cement  as  water  of  combination.  After 
this  there  is  little  damage  to  the  concrete 
by  exposure  to  freezing  temperatures,  and 
work  carried  out  in  this  manner  during  the 
coldest  weather  has  not  yet  developed  any 
serious  defects.  There  is  need  of  a  reliable 
series  of  tests  and  experiments  made  under 
actual  service  conditions  and  in  the  labora- 
tory, to  determine  the  effect  of  freezing  tem- 
peratures on  large  and  small  bodies  of  con- 
crete. 


The  report  that  the  American  Railway  As- 
sociation will  next  week  enthusiastically 
adopt  a  rule  requiring  all  applicants  for  em- 
ployment in  the  train  and  station  service,  or 
for  promotion  therein,  to  undergo  and  pass 
a  thorough  physical  examination,  ought  to 
be  (and  we  suppose  is)  true.  There  is  no  ques- 
tion of  the  desirability  and  importance  of 
such  examinations,  and  if  any  railroads  are 
waiting  for  the  Association  to  declare  itself 
before  they  establish  examinations,  their  ex- 
cuse ought  to  be  demolished  without  delay. 
The  Chicago  &  North  Westorn  and  other 
enterprising  companies  have  examined  appli- 
cants for  nine  years  or  more.  That  examina- 
tions should  deal  with  all  vital  parts  and  im- 
portant functions  is  indicated  by  the  results 
of  the  North  "^'estern's  examinations,  which 
were  published  by  Mr.  R.  C.  Richards,  gen- 
eral claim  agent  of  the  company.     Out  of 
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443  men  rejected,  102  rejections  were  for 
"hernia,  heart  and  lung  troubles,  loss  of 
fingers,  etc."  A  defective  heart  sometimes 
causes  a  train  accident.  Of  8,397  men  exam- 
ined, including  some  who  were  already  in 
the  service  as  firemen  and  hrakemeu  and 
who  desired  promotion,  1,061  or  12.6  per 
cent,  were  rejected;  and  Mr.  Richards  be- 
lieves that  the  knowledge  that  examinations 
would  be  required  led  as  many  more  defec- 
tives to  refrain  from  applying.  They  could 
go  to  roads  not  so  strict.  Railroad  surgeons 
sometimes  appear  to  be  over-nice  in  their 
standards,  as,  for  example,  when  they  talk 
in  conventions  about  sleeping-car  sanitation: 
but  in  this  matter  of  excluding  defective 
men  from  the  service  there  is  no  danger  of 
setting  the  mark  too  high,  and  the  surgeons' 
influence  ought  to  be  extended.  An  examina- 
tion for  color-blindness  alone  is  a  poor 
apology  for  a  complete  physical  examination. 
There  would  be  no  harm  in  going  even  be- 
yond the  surgeons'  requirements,  and  letting 
Dr.  Scripture,  or  some  other  psychological 
expert,  measure  the  men's  quickness  and  ac- 
curacy of  perception  and  the  clearness  and 
precision  of  their  mental  processes.  Such  an 
innovation  would  call  forth  a  vigorous 
remonstrance  no  doubt — as  did  color-blind 
examinations  a  few  years  ago  (and  in  some 
places  even  now) — and  we  are  not  advising 
any  superintendent  to  pick  a  quarrel  with 
a  brotherhood;  nevertheless  the  diplomatic 
superintendent  who  will  put  in  practice  some 
of  the  good  advice  that  Dr.  Scripture  has 
given,  will  do  the  world  a  service. 


offered  on  refrigerators,  for  example,  were 
to  be  50  cents  a  day  some  of  the  car  owners 
might  yield. 


Probably  the  liveliest  discussion  in  the 
meeting  will  be  that  on  per  diem,  a  subject 
on  which  many  members  will  have  very  defi- 
nite views,  and  ready  tongues  to  express 
them.  As  intimated  in  the  foregoing  para- 
graph, physical  examinations  ought  to  have 
no  discussion  at  all,  everybody  ought  to  vote 
aye  at  once.  But  on  the  subject  of  per  diem 
one  feature  alone,  the  amount  of  the  price 
per  day,  could  be  discussed  for  a  week.  The 
notes  on  the  subject  by  Mr.  Hale,  published 
in  this  paper  last  week  and  this,  would  seem 
to  indicate  that  he  does  not  think  the  rate 
ought  to  be  changed  at  present;  and  as  his 
committee  report  recommends  nothing  but 
changes  in  details  it  is  fair  to  conclude  that 
the  majority  of  his  fellow  members  agree 
with  him.  But  the  advocates  of  an  increase 
of  the  rate  from  20  cents  a  day  to  30  cents 
or  more  have  much  logic  and  reason  in  their 
arguments,  as  well  as  a  mass  of  facts  with 
which  to  drive  them  home,  and  they  can 
hardly  be  expected  to  keep  still.  It  is  right 
for  the  committee  to  be  conservative  at  this 
stage — though  it  was  so  bold  at  the  outset — 
but  cars  are  constantly  increasing  in  aver- 
age value  and  capacity  and  an  increase  in 
the  exchange  rate  is  bound  to  come.  It  is 
not  believable  that  it  can  be  as  long  com- 
ing as  was  the  change  from  mileage  to  per 
diem,  and  members  who  have  facts  which 
will  support  the  propaganda  have  a  duty  to 
lay  them  before  the  Association;  for  many 
minds  will  have  to  be  informed  thoroughly 
on  the  subject  before  satisfactory  progress 
can  be  made.  The  spread  of  knowledge  as 
to  the  need  of  more  equitable  rates — differ- 
ent rates  for  different  classes  of  cars,  per- 
haps— will  be  a  great  aid  in  securing  the 
adoption  of  per  diem  rates  for  private  cars, 
which  every  enlightened  operating  officer 
desires  to  see  accomplished;  for  if  the  rates 


The  discussion  on  refrigerator-car  rates 
which  took  place  at  Chicago  last  week,  and 
which  was  reported  widely  in  the  news- 
papers, while  telling  nothing  new  to  oper- 
ating officers  may  be  useful  in  arousing 
some  of  these  officers'  superiors  to  the  in- 
equitable arrangements  that  are  in  effect. 
The  remedy  for  the  evil,  however,  is  not 
easily  found.  The  payment  by  railroads 
of  exorbitant  rates  for  the  use  of  shippers' 
cars — or  cars  which  are  used  as  a  means  of 
giving  shippers  a  benefit — is  essentially  a 
cutting  of  transportation  rates,  and  is  usual- 
ly as  vicious  and  as  hard  to  detect  and  pre- 
vent as  other  kinds  of  rate  cutting.  While 
some  car-owners  make  50  per  cent,  annually 
on  their  capital  others  do  not  make  nearly 
so  much.  The  evidence  that  the  cars  of  the 
Union  Tank  Line  earn  only  5  or  6  per  cent, 
on  their  cost  was  one  of  the  most  significant 
incidents  of  the  Chicago  hearing.  If  the 
rates  were  to  be  reduced  and  the  car  line 
driven  out  of  business,  and  the  railroads 
were  obliged  to  furnish  tank  cars  them- 
selves, apparently  the  only  change  effected 
would  be  that  losses,  when  borne  by  the 
railroads,  could  be  concealed.  It  is  not  like- 
ly that  they  could  be  abolished  (unless  rail- 
roads could  get  capital  at  a  lower  rate  than 
the  car  company),  for  the  Tank  Line  prob- 
ably builds,  maintains  and  distributes  its 
cars  with  reasonable  economy;  and  losses 
would  simply  fall  on  some  other  department 
of  the  railroad  service. 


the  battle  for  decent  and  rational  business 
methods.  Such  a  railroad  officer  must,  of 
course,  be  actuated  by  a  high  public  spirit 
and  never  think  of  his  own  pocket. 


The  tank  line  incident  sharply  illus- 
trates the  point  made  by  Mr.  Hale,  in 
his  paper,  that  a  single  uniform  rate 
cannot  be  made  to  fit  different  kinds 
of  cars  used  in  many  different  kinds 
of  traffic.  Mr.  Midgley  has  done  a  useful 
service  in  making  public  some  crying 
abuses;  but  to  find  and  apply  a  remedy  it 
will  be  necessary  to  go  far.  Commissioner 
Prouty  seems  to  think  that  Congress  is  the 
place  to  go;  but  a  journey  to  that  fountain 
head  of  justice  will  be  a  long  one  in  time 
if  not  in  space,  for  the  members  of  the  Con- 
gressional Committee  would  probably  ask 
for  time  to  accomplish  something  on  their 
present  anti-trust  puzzles,  before  being  re- 
quired to  take  up  a  new  one.  A  Federal 
law  requiring  the  railroads  to  themselves 
provide  all  kinds  of  cars  would  be  so  ine- 
quitable in  many  of  its  applications  that  it 
would  be  likely  to  prove  unworkable.  To 
draft  a  statute  which  would  fairly  regulate 
the  use  of  cars  not  owned  by  the  railroads 
would,  very  likely,  prove  impossible.  The 
only  alternative  to  Mr.  Prouty's  suggestion 
is  to  appeal  to  individual  railroad  managers 
to  clean  out  their  own  Augean  stables,  each 
for  himself.  Any  hope  of  a  general  success 
by  working  in  this  direction  must  depend 
on  finding  a  large  number  of  rather  unusual 
men;  men  who  manage  their  railroads  with 
full  regard  for  the  interests  of  their  stock- 
holders and  the  rights  of  shippers  but  with 
careful  disregard  of  big  shippers'  unreason- 
able or  illegal  demands;  with  intelligent 
knowledge  of  the  workings  of  their  freight- 
car  department  and  of  the  logical  superior- 
ity of  the  per  diem  principle  over  the  mile- 
age principle;  and  possessing  the  courage 
and  persistency  necessary  to  induce  other 
and   weak-kneed   railroad  officers  to  join  in 


Erie. 

The  net  income  of  the  Krie  Railroad  for 
the  year  to  June  30  was  $4,552,053.  This 
amounted  to  9.5  per  cent,  on  the  first  pre- 
feri'ed  stock,  or  to  7.1  per  cent,  on  the  first 
and  second  preferred  together.  If  4  per 
cent,  had  been  paid  on  both  preferred  stocks 
there  still  would  have  remained  nearly  2 
per  cent,  for  the  common. 

The  year  was  a  peculiarly  severe  one.  The 
company  suffered  from  disastrous  floods  in 
the  early  part  of  the  year,  and  this  was  suc- 
ceeded by  a  very  rough  winter.  The  up- 
ward movement  of  wages  and  prices  con- 
tinued and  culminated  during  the  year, 
while  the  freight  traffic  declined.  The  only 
favoring  factors  were  the  increase  in  the 
coal  tonnage  and  in  the  average  receipts  per 
ton-mile  on  merchandise  freight.  Erie's 
mileage  for  many  years  has  been  practical- 
ly unchanged,  but  there  has  been  a  steady 
increase  of  second  track.  This  year  35  miles 
of  such  track  were  added.  This  mileage 
was  pretty  well  distributed  over  the  road 
to  provide  passing  tracks  where  most 
needed.  Ten  iron  bridges  were  replaced  by 
heavier  steel  bridges.  In  general  the 
bridges  and  roadbed  have  been  kept  in  very 
fair  condition.  The  bridges  of  the  main  line 
are  now  up  to  requirements  of  the  heavy 
engines. 

Some  $44,000  was  spent  in  grade  reduc- 
tions and  relocations.  Extensive  improve- 
ment work  by  the  roadway  department  has, 
apparently,  been  deferred  again  this  year, 
and  is  waiting  upon  the  flnal  formulation 
of  an  adequate  improvement  policy  that 
shall  attack  comprehensively  the  problems 
of  grade,  terminals  and  road  facilities.  The 
rail  of  the  main  line  is  now  up  to  90-lb. 
standard,  and  the  renewals  for  the  year 
have  been  fair. 

Erie's  equipment  has  for  years  been  con- 
spicuously inadequate.  The  past  year  is 
specially  marked  by  the  heavy  additions  of 
new  power,  with  2,200  freight  cars  and  62 
passenger  train  cars.  One  hundred  and  fifty 
new  locomotives  have  been  added.  This  re- 
duces the  average  age  of  locomotives  11 
months,  bringing  it  down  to  a  little  under 
13  years.  The  new  freight  cars  are  very 
few  compared  with  the  real  need.  Since 
the  close  of  the  fiscal  year  the  company 
has  bought  3,500  more.  These  displace  5,261 
of  an  average  age  of  23  years.  With  these 
changes,  Erie  now  has  about  51,000  freight 
cars  of  all  kinds,  of  which  about  40  per  cent, 
are  nine  years  old  or  less. 

The  financing  of  the  year  was  principally 
concerned  with  the  purchase  of  this  new 
equipment.  The  entire  expenditure  upon 
the  property  was  $9,028,602.  Of 'this  amount 
about  $6,000,000  went  for  equipment  charged 
to  capital  account;  and  $800,000  was  spent 
for  land,  yard  improvements,  coal  storage 
plants,  signals  and  interlocking:  elimination 
of  grade  crossings,  and  additional  tracks  and 
sidings;  this  also  was  capitalized.  The  re- 
mainder, or  $2,250,000,  was  spent  for  addi- 
tional tracks  and  sidings,  yards,  stations  and 
buildings,  docks  and  piers,  bridges  and  cul- 
verts, and  various  other  roadway  improve- 
ments, and  was  paid  for  out  of  earnings. 
The  financing  is  told  by  the  table  below; 

Debit. 

Liabilities  ificreaspd —  ^ „ 

Funded    debt    .$3,860.00.0 

Interest  and  rents  accrued „i5'!?5i 

Pa.  Coal  Co.,  sinking  fund ."JlS.eOe 

Current  liabilities:    Profit  and  loss.  .  1,398,209 

Assets  decreased — 

MlKoellaneous  securities   ^""•??i 

Current  assets  (net)    4,940,825 

■lilO.TOT.SOS 
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Credit. 
Assets  Increased — 

Road  and  equipment $" 

Materials  and  supplies 1 

Trust  and  sinking  fund 

Due  from  subsidiary  companies 

Advance  payments ; 

JLlabilltles  deci-eased — 

Construction   obligations    

Mortgages    

Equipment  trusts   

Reserve  funds   


.263 
.186, 

301 

51 
35 


521 
165 
232 
,896 
646 

,916 
,000 
,915 
,607 


power,  and  the  dissolution  of  the  voting 
trust  which  has  had  the  financial  manage- 
ment of  the  property  since  its  receivership. 


Canadian   Pacific. 


$10,797,898 
The  earnings  were  as  follows: 

1904.  1903.       Inc.  or  Dec. 

'.Earnings $45,201,163  $45,830,413     $629,250  D. 

Expenses 32,581,838    29,925,758    2,656,079  I. 

Net     $12,619,325  $15,904,054  $3,285,329  D. 

Other   Income.        789,312      1,430,230       640.918  D. 


All  Income  .$13,408,637  $17,334,885  $3,926,248  D. 
•Charges   8.856,584      8,901,618         45,034  D. 

Net  Inc.  .      $4,552,053       $8,433,267  $3,881,214  D. 

The  striking  thing  in  the  income  account 
is  the  heavy  increase  in  expense  with  the 
decrease  in  earnings.  This  disparity  is  yet 
greater  when  we  examine  expenses  in 
greater  detail.  Of  the  entire  increase  in  ex- 
penses, $2,656,079,  maintenance  was  account- 
able for  but  a  little  over  $1,100,000,  while 
transportation  and  general  expense  is 
chargeable  with  the  remainder,  or  about  60 
per  cent,  of  the  whole.    The  ton-mileage  of 


In  connection  with  the  report  of  this  com- 
pany for  the  fiscal  year,  an  announcement 
has  recently  been  made  that  the  stockhold- 
ers have  authorized  an  issue  of  $25,500,000 
capital  stock,  to  be  used  from  time  to  time 
for  improvement  purposes.  This  raises  the 
total  capital  stock  from  $84,500,000  to  $110,- 
000,000.  In  1902,  there  was  an  increase  of 
$19,500,000,  making  a  total  increase  in  two 
years  of  $45,000,000.  But  these  figures,  vast 
as  they  are,  simply  measure  the  tremendous 
growth  of  the  system.  During  the  last  few 
years,  the  mileage  has  steadily  increased, 
and  large  amounts  have  had  to  be  spent  on 
equipment  and  roadbed  in  order  to  meet  the 
growing  requirements  of  traffic.  How  fast 
this  traffic  has  developed  Is  shown  by  the 
large  increases  in  gross  receipts  during  the 
past  eight  years.  For  the  present  fiscal 
year,  gross  receipts  were  $46,469,132,  an  in- 
crease  of   $2,511,759    over    1903,   while   only 


Erie. 


all  freight  fell  off  4  per  cent.,  while  the  ex- 
pense of  handling  it  increased  9.2  per  cent. 
This  puts  Erie  this  year  into  the  class  of 
roads  which  have  not  been  able  to  hold  their 
transportation  expenses  in  hand.  A  large 
and  unstated  part  of  this  was  due  to  floods 
and  the  severe  winter,  but  the  detail  of  ex- 
penses would  indicate  that  higher  wages  and 
higher  prices  for  materials  played  a  large 
part.  One  item  stands  out  most  conspicu- 
ously, namely,  the  increase  in  the  coal  bill. 
This  amounts  to  $610,000,  or  nearly  20  per 
<;ent.  The  expense  of  fuel  per  locomotive 
mile  as  a  result  has  this  year  reached  11.75 
cents.  The  entire  expense  per  locomotive 
mile  is  32.55  cents,  which  must  be  regarded 
.as  excessive. 

The  operating  averages  were: 

1904.         1903.        Change. 

Tons  of  freight* 29,835       31,645      1,810  D. 

Ton-miles.*   5,189,158  5,407,350  218,192  D. 

Average  haul    173.93       170.87        3.06  I. 

Receipts,  ton-mile,  cts  .627  .612        .015  I. 

Frt,  earn'gs  per  mile  $15,125  $15,362  $237.0  D. 
Prt.  train  mile  earngs        $2.51  $2.48      $0.03  I. 

Pr,  ct.  loaded  ear-miles  68.7  68.3  'A     I. 

Tons  per  train 400.12        406.20         6.08  D. 

Tons,  per  loaded  car.  17.44  17.88  .44  D. 
Passengers  carried*.  .  20,395  19.976  419.0  1. 
Passenger  miles*  .  .  .  549,757  528,997  20,760  I. 
Pass,  train  mile   rev.      $1,108       $1,110      

•(Thousands.) 

The  increase  in  ton-mile  revenue  amounts 
to  21/^  per  cent.,  and  materially  assisted  in 
holding  down  the  net  decline  in  gross  earn- 
ings. The  balance  of  traffic  was  fair  and 
changed  little  from  the  previous  year.  The 
tons  per  train  fell  and  the  tons  per  loaded 
car,  but  the  better  revenue  more  than  off- 
set these  declines  and  produced  a  freight 
train  mile  revenue  three  cents  greater  than 
last  year.  Altogether  this  year  will  be  con- 
spicuous for  the  heavy  expenses,  the  halting 
tendency  of  business,  the   purchase  of  new 


as  far  back  as  1896,  the  total  gross  earnings 
amounted  to  but  $20,681,597 — an  increase  of 
130  per  cent,  in  eight  years.  Freight  receipts 
this  year  were  $29,235,821,  as  against  $28,- 
502,082  in  1903  and  $13,187,560  in  1896.  Pas- 
senger receipts  this  year  increased  $1,416,- 
445  over  last,  and  $7,598,276  over  1896.  The 
company  has  also  added  largely  to  its  ocean, 
lake  and  river  steamship  service,  and  part 
of  the  $15,516,745  4-per  cent,  consolidated 
denbenture  stock  issued  during  the  year  was 
used  for  the  purchase  of  15  new  Atlantic 
steamships.  The  continued  expansion  of 
revenues  in  the  last  few  years  is  particu- 
larly satisfactory  from  the  fact  that  it  does 
not  come  from  grain  traflBc  alone,  as  in  for- 
mer years.  The  company  has  built  up  a 
varied  traffic  in  lumber  and  in  manufactur- 
ing, mining  and  farming  articles.  Notwith- 
standing a  loss  in  the  amount  of  grain 
hauled  during  the  past  year,  the  gains  in 
other  kinds  of  freight  have  enabled  the  com- 
pany to  show  a  fair  increase  in  freight  earn- 
ings. 

The  expansion  of  traffic  having  been  large 
the  expenses  have  necessarily  been  heavy, 
and  the  severity  of  last  winter,  almost  un- 
precedented, caused  an  extra  drain.  For 
the  year,  operating  expenses  were  $32,256,- 
027,  an  increase  over  1903  of  $4,135,500. 
This  left  a  decrease  in  net  earnings  of  $1,- 
623,741;  and  with  a  dividend  on  the  com- 
mon stock  of  6  per  cent,  (instead  of  5  per 
cent,  as  formerly)  the  surplus  for  the  year 
comes  down  to  $1,666,204. 

The  report  contains  an  interesting  table 
showing  that  total  expenditures  for  Im- 
provements and  additions  to  rolling  stock 
and  equipment  since  1901  have  amounted  to 
$31,017,355,      Of   this    sum,    $19,500,000    was 


supplied  by  the  stock  increase  made  in  1902, 
$979,373  was  obtained  from  the  proceeds  of 
the  sale  of  preferred  stock,  $3,000,000  was 
especially  set  aside  for  that  purpose  from 
surplus  earnings  and  $7,537,962  was  tempor- 
arily advanced  from  earnings. 

The  average  mileage  worked  during  the 
year  was  8,332,  an  increase  of  594  miles. 
This  includes  those  parts  of  the  Pheasant 
Hills  and  Souris  branches,  which,  although 
practically  completed  in  1903,  were  not  in- 
cluded in  the  traffic  returns  of  last  year. 
The  report  states  that  338  miles  are  now 
under  construction,  including  an  extension 
from  Esterhazy  in  a  northwesterly  direction 
and  the  Arcola-Regina  line.  The  more  im- 
portant statistics  of  operation  follow: 

1904.  1903. 

Average  mileage  worked  .  .             8,332  7,748 

Gross  earnings   .$46,469,132  $43,957,373 

Passenger   earnings 12,418,419  11,001,974 

Freight  earnings   29,235,821  28,502,082 

Mail  and  express 1,743.604  1,567,003 

Steamships  and  misc.  . .  .      2,350,282  2,248,672 

Parlor  and  sleeping  cars         721,006  637.642 

Operating  expenses  32.256,027  28,120,527 

Maintenance  of  way.  ...      7.372,408  6,642,165 

Maintenance  of  equip.  .  .      5.873.163  4,864,551 

Conducting  transportat  n  16.149,578  14,045,460 

Other  expenses 2,860,878  2,568,348 

Net  earnings 14,213,105  15,836,846 

Net  income   8,318,277  10,071,461 

Surplus   1,666,204  3,983,960 


St.  Louis  Southwestern. 


One  of  the  interesting  features  of  this  com- 
pany's report  is  the  steady  increase  in  the 
average  train  load  which  it  has  now  shown 
for  several  years.  Although  the  train  load 
this  year  is  not  so  very  much  larger  than 
it  was  in  1903,  it  still  shows  a  fair  percent- 
age of  increase.  The  following  table  gives 
the  average  train  loads  of  the  St.  Louis 
Southwestern  proper,  the  St.  Louis  South- 
western of  Texas  and  the  entire  system  for 
the  past  five  years. 

St.  L.   S-W.      St.L.  S-W.  Entire 

Ry.  Ry.  of  Texas.        system. 

1900 292  149  231 

1901 318  151  236 

1902 344  160  256 

1903 384  167  282 

1904 388  172  285 

Gross  receipts  for  the  year  were  $7,649,- 
485,  an  increase  of  $370,910  ($191,606  in 
freight,  $137,753  in  passenger).  The  ton 
mileage  for  the  year  was  508,377,628  tons, 
an  increase  of  6,158,163  tons.  The  average 
class  of  freight  carried  was  of  a  higher  qual- 
ity, consisting  of  lumber,  agricultural  prod- 
ucts and  general  merchandise,  which  increased 
the  average  ton-mile  revenue  from  .110  cents 
to  .113  cents.  There  was  a  gain  of  10  per 
cent,  in  passenger  receipts. 

Although  maintenance  of  way  charges  de- 
creased slightly,  increases  in  the  mainten- 
ance of  equipment  and  conducting  transpor- 
tation accounts  resulted  in  an  increase  in 
the  total  operating  expenses  of  $165,434.  Ex- 
penditures for  betterments  and  additions  to 
existing  lines  were  $718,157.  This  amount, 
together  with  a  portion  of  the  expenditures 
made  during  the  preceding  year  for  the  same 
purpose  amounting  to  $375,984,  were  original- 
ly charged  to  a  temporary  current  account; 
but  the  company  has  issued  first  consoli- 
dated mortgage  bonds  and  the  total  amount 
of  these  expenditures,  aggregating  $1,094,141, 
has  now  been  entered  under  cost  of  road. 

Net  earnings  were  $2,227,888,  an  increase 
of  $205,499.  After  subtracting  all  fixed 
charges  for  the  year,  there  was  a  decrease 
in  surplus  of  $26,007  over  1903.  This  was 
due  to  an  increase  in  interest  charges  re- 
sulting from  the  issuing  of  $120,000  of  first 
consolidated  mortgage  bonds,  and  to  the  sum 
of  $25,000  charged  to  income  account  for 
equipment  payments.  The  chief  statistics  of 
operation  follow: 

1904.  1903. 

Average   mileage   worked..  1,303  1,291 

Gross  earnings   .  .■ $7,649,485     $7,278,575 

Operating  expenses    5,421.597       5,256,164 

Net  earnings 2,227.888        2,022,411 

Surplus     668,828  694,835 
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Northern    Pacific. 


The  Northern  Pacific  earned,  net,  in  the 
fiscal  year  closing  June  30,  1904,  $15,229,310, 
or  9.S2  per  cent,  on  the  $155,000,000  of  stock. 
Last  year  it  earned  $14,745,889,  or  9.51  per 
cent.  The  policy  of  building  small  feeders 
still  continues,  and  in  the  past  year  202 
miles  were  added  to  the  operated  mileage  of 
the  road.  Fifty-seven  miles  of  this  consisted 
of  two  extensions,  one  of  45  miles  in  North 
Dakota,  and  one  of  12  in  Washington.  The 
lines   bought   were   the   Monte   Cristo   Rail- 


westbound  instead  of  eastbound.  The  prin- 
cipal factor  in  this  change  was  the  decline 
in  wheat,  flour,  other  mill  products  and  for- 
est products  eastbound,  and  the  increased 
shipment  of  forest  products  westbound. 

The  expenses  were  about  $202,000  greater 
than  last  year,  and  the  increase  in  the  two 
items  of  maintenance  of  equipment  and  con- 
ducting transportation  (about  $561,000)  was 
much  greater  than  the  net  increase  of  all 
the  items  (including  general  expenses)  for 
there  was  a  decrease  in  maintenance  of 
about  $471,000.  The  increase  in  transpor- 
tation expense  is  not  unreasonable,  in  view 


comparison,  study  and  reference.  He  has 
recent  examples  in  abundance,  but  has 
neglected  no  meritorious  plan  because  it 
was  not  new.  Besides  the  line  drawing* 
there  are  numerous  full-page  half-tone  pho- 
tographic engravings.  There  is  a  biblio- 
graphy filling  seven  pages  and  containing 
references  to  apparently  all  of  the  good  ar- 
ticles on  this  subject  which  have  appeared 
in  the  railroad  journals  within  the  past 
dozen  years. 


way,    42    miles;    Washington    Railway    and 

Navigation  lines,  56  miles;   Bellingham  Bay    of  the  fact  that  there  has  been  an  increase 

&  Eastern,   23   miles;    Seattle   &   San   Fran-    in   ton   mileage  of   2   per   cent,   and  a  very 


Cisco,  3  miles.  In  addition  to  these  106 
miles,  composed  of  6  small  extensions,  are 
in  process  of  construction,  but  not  finished. 

Grade  revisions  of  the  year  to  be  com- 
pleted this  fall  reduce  the  maximum  grade  on 
the  Idaho  division  to  .4  per 
cent,  westbound  and  .5  per 
cent,  eastbound.  During  the 
year  285  bridges  were  re- 
placed and  one  eliminated, 
the  whole  length  thereby 
changed  amounting  to  5.3 
miles.  There  was  little  change 
in  the  equipment.  The  16 
added  locomotives  came  with 
the  purchase  of  the  branch 
lines.  Only  about  200  freight 
cars  were  added,  and  there 
was  practically  no  change  in 
passenger  train  equipment. 

About  $4,630,000  was  spent 
upon  the  property  and  its 
equipment  and  charged  to 
capital  account.  About  $1,- 
000,000  of  this  was  raised  by 
increasing  the  funded  debt. 
Other  changes  in  the  balance 
sheet  were  not  of  significance. 
They  resulted  in  an  accumu- 
lation of  about  $7,000,000 
more  of  cash,  which  was 
drawn  from  various  funds  and 
by  deferring  certain  payments.  The  re- 
serve funds,  however,  have  increased  over 
?1,000,000. 

The  income  account  for  the  year  was: 


considerable  increase  in  passenger  earnings, 
while  this  has  been  a  year  of  advances  in 
wages.  In  transportation  expenses  the 
fuel  bill,  as  is  the  case  on  most  roads,  is  the 
principal    item   of   increase.      And   this    dif- 


Reinforced  Concrete.     By  A.  W.  Buel  and  C. 

S.    Hill.     New   York:     Engineering   News 

Publishing     Company.     1904.     Cloth,     434 

pages. 

Reinforced  or  armored  concrete  is  of  such 

recent  origin  and  development  that  as  yet 

the   theory   of   its    design   is   unsettled   and 

lacking    in   agreement   between   the    results 

of  the  investigations  by  the  many  engineers 


1904.  1903. 

546,.!.:.'4,574   $46,142,104 
24,234,.542     24,032,092 


Earnings 
Expenses 


Net     $22,290,031  $22,110,011 

Less  taxes 1,421,433       1,421,433 


Balance    $20,827.2.56  $20,688,578 

Other  income..  .      I,483,3.!i4       1,112,.550 


AH   Income..  .$22,310,610  $21,801,129 
Charges    7,081,299       7,055,239 


Increase. 

$382,470 
202,450 

$180,020 
41,341 

$138,677 
370,803 

$509,481 
26,060 

SnrplHS    $15,229,311  $14,745,890      $483,421 

The  income  account,  for  the  first  time  in 
seven  years,  is  practically  stationary,  show- 
ing an  increase  of  only  about  1  per  cent, 
in  gross  earnings.  Northern  Pacific  has  had 
a  tremendous  expansion  of  gross  earning 
power,  due  to  the  development  of  the  terri- 
tory which  it  serves;  and  the  income  figures 
of  the  year  show  certain  of  the  tendencies 
which  we  should  expect  to  find  in  time.  The 
ton  mile  revenue  has  declined  nearly  3  per 
cent.,  and  the  ton  miles  hauled  have  in- 
creased   nearly    2    per    cent.      The    actual 


Northern    Pacific. 

ference  seems  to  be  very  largely  a  difference 
of  price  and  not  of  quantity  consumed. 

There  does  not  appear  to  be  in  the  report 
of  the  year  past  anything  of  especial  mo- 
ment except  the  fact  which  stands  out 
above  all  others  that  the  traffic  has  not  in- 
creased with  its  former  rate  of  expansion. 
Two  per  cent,  increase  in  freight  ton  mileage 
is  less  than  we  should  expect  to  find  in  a 
fairly  normal  year  on  Northern  Pacific.  In 
the  previous  year  the  increase  was  nearly 
16  per  cent. 


NEW  PUBLICATIONS. 


who  have  attempted  to  work  out  a  rational 
theory  which  conforms  to  the  results  in 
practice.  A  great  mass  of  literature  has 
been  written  on  the  subject,  much  of  which 
is  contradictory  and  misleading,  but  not- 
withstanding, reinforced  concrete  has  made 
rapid  strides  in  advance  and  is  being  used 
more  and  more  every  day.  For  some  pur- 
poses it  is  the  ideal  material,  and  many 
engineers  would  be  glad  to  have,  in  some 
concise  form,  practical  working  formulas 
for  the  design  of  reinforced  concrete  struc- 
tures. The  authors  of  this  book  have  en- 
deavored to  supply  this  want.  As  far  as 
possible  theoretical  discussions  have  been 
omitted  and  practical  working  formulas, 
with  records  of  actual  practice  in  the  selec- 
tion of  materials  and  of  methods  of  work- 
manship and  construction,  have  been  sup- 
plied instead.  For  convenience  the  book  has 
been  divided  into  three  parts.  Part  1,  which 
has  been  written  by  A.  W.  Buel,  considers 
the   formulas  necessary   for  the  calculation 


American  Railway  Shop  Systems.  By  Wal- 
ter G.  Berg,  Chief  Engineer,  Lehigh  Val- 
ley Railroad.  New  York:  Published  by 
the  Railroad  Gazette.  6  in.  x  9  in.  Cloth, 
198  pages.  Price  $2. 
The  subject  of  this  work  is  one  with  which 
Mr.  Berg  is  peculiarly  well  adapted  to  deal. 

It  necessitates  the  gathering  of  a  great  mass  of  stresses  and  the  design  of  all  classes  of 
of  drawings,  photographs  and  descriptive  reinforced  concrete  structures,  together  with 
matter,  and  it  has  to  be  arranged  philo-  many  facts  about  the  properties  of  concrete 
freight  earnings  sho'w  a  decrease  of  a  little  .sophically,  because  the  reader  usually  finds  it  and  steel  which  are  necessary  in  developing 
less  than  1  per  cent.  necessary,  or  at  any  rate  desirable,  to  exam-  economical  engineering  designs.  Part  2  is 
Another  tendency  which  we  should  expect  ine  the  data  on  which  are  based  the  author's  devoted  to  descriptions  of  a  number  of  rep- 
to  find  is  the  development  of  passenger  busi-  conclusions.  No  summarizing  in  words  resentative  structures  of  reinforced  con- 
ness  This  year  passenger  earnings  in-  takes  the  place  of  drawings.  Mr.  Berg  has  crete.  Part  3  takes  up  materials,  workman- 
creased  $484,000,  which  more  than  made  collated  with  his  usual  care  and  industry  ship  and  methods  of  construction,  and  is  il- 
good  the  loss  on  freight  earnings,  so  that  and  has  made  simple  and  rational  classifica-  lustrated  by  examples  from  actual  practice. 
out  of  both  passenger  and  freight  the  road  tions.  He  has  brought  together  ground  Much  space  is  devoted  to  the  construction 
was  able  to  produce  a  net  gain  of  $382,000.  plans  of  over  40  prominent  railroad  shops  of  centers  and  forms  for  concrete  work  and 
The  tonnage  moving  was  fairly  well  bal-  for  repairing  locomotives,  or  cars,  or  both;  to  methods  of  facing  and  finishing  exposed 
ancfd  by  direction.  It  is  an  interesting  fact  and  including  some  large  shops  of  establish-  surfaces.  The  illustrations  in  the  book  are 
that  the  balance,  such  as  it  was,  shifted  so  ments  not  owned  by  railroad  companies;  uniformly  good  and  supplement  the  very 
that    the   preponderanco    of    movement   was    and  he  has  grouped   his  material   for  easy  complete  descriptions. 


•October  21,  1904. 

^eto  York  Air-Brake  Catechism.  By  Robert 
H.  Blackall.  New  York:  Norman  W. 
Henley  Publishing  Company.  1904.  Cloth, 
250  pages.  Price  $1.25. 
Blackall's  Catechism  of  the  Air-Brake  is  a 
standard  book  among  railroad  men  and  the 
information  which  it  contains  about  the 
Westinghouse  air-brake  apparatus  has  been 
practically  duplicated  in  this  latest  book, 
which  describes  the  apparatus  of  the  New 
York  Air-Brake  Company  in  the  form  of  a 
catechism.  Nearly  a  thousand  examination 
questions  on  the  New  York  air-brake  appar- 
atus, together  with  complete  answers,  are 
given,  and  many  illustrations  of  the  appar- 
atus are  shown  to  make  clear  the  text. 


■Centrifugal  Pumps.     By   Charles   H.    Innes. 
M.  A.     Manchester:      The  Technical  Pub- 
lishing Company,  Ltd.     D.  Van  Nostrand 
Company,    New    York.     1904.     Cloth,    340 
pages.     Price  4s.  6d. 
The  theory   of  turbines,   centrifugal   pumps 
and    fans    has    been    completely    covered    in 
this  book,  which  is  a  fourth  and  enlarged 
edition.     All  of  the  necessary  data  and  for- 
mulae  for   designing   water   and    steam   tur- 
bines    and     centrifugal     pumps     has     been 
worked    out  in   great   detail.     The   book   is 
Illustrated  with  numerous  diagrams  and  il- 
lustrations  of   machines   built   for   commer- 
cial purposes. 


TRADE  CATALOGUES. 


The  Ingersoll-Sergeant  Drill  Co.,  New 
York,  sends  a  copy  of  a  pamphlet  bearing 
the  title  "The  Storage  Air-Brake  System  at 
the  St.  Louis  Transit  Company."  This 
pamphlet  contains  a  short  sketch  of  the 
storage  air-brake  system  adopted  by  the  St. 
Louis  Transit  Company.  Reference  is  made 
to  the  tests  of  the  system  recently  made  by 
the  Railway  Test  Commission  at  the  Louis- 
iana Purchase  Exposition.  Illustrations 
help  to  explain  its  operation.  The  pamphlet 
is  Issued  jointly  by  the  Ingersoll-Sergeant 
Drill  Company  and  the  Westinghouse  Trac- 
tion Brake  Company,  and  is  of  special  in- 
iterest  to  street  railway  men. 


The  Buda  Foundry  &  Manufacturing  Co., 
Harvey,  111.,  devotes  its  September  Bulletin 
to  switch  stands.  It  is  a  complete  catalogue 
•of  these  devices  and  contains  31  pages. 
Seven  general  classes  of  stands  are  shown, 
including  Ramapo  automatic  safety  stands, 
semaphore  stands,  open-base  stands,  column 
stands,  stands  with  tripod,  yard-throw 
stands  and  ground-throw  stands;  also  dif- 
ferent kinds  of  connecting  rods.  The  illus- 
trations are  all  half-tone  work  from  wash 
drawings  and  are  clear  and  well  executed. 
This  bulletin  is  the  seventh  of  these  inter- 
esting publications. 


The  Yellow  Strand  is  a  publication  of  the 
Broderick  &  Bascom  Rope  Company,  St. 
Louis,  the  October  number  being  the  first. 
On  the  first  page  is  "Ropeology,"  a  series  of 
short,  bright  paragraphs  about  "Yellow 
Strand"  and  other  things.  On  the  inside  are 
brief  articles  on  "Rope  Drive  vs.  Motor 
Drive,"  "Conscience  in  Rope  Making,"  and 
a  description  of  the  B.  &  B.  exhibit  at  the 
World's  Fair.  There  are  also  a  number  of 
.anecdotes  in  which  the  point  always  appears 
to  be  nicely  applicable  to  "Yellow  Strand," 
;the  company's  trade-mark  for  its  wire  rope. 


Arthur  Koppel,  New  York,  maker  of  in- 
■dustrial  and  standard  gage  railroad  mate- 
rials, is  distributing  a  booklet  bearing  the 
title  "On  the  Track."  It  opens  with  a  re- 
print of  an  article  from  Cassier's  Magazine, 
•written  by   Ernst  Wierner,  manager  of  Ar- 
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thuf  Koppel.  The  object  of  this  article  is 
to  put  parties  who  are  looking  for  an  eco- 
nomical method  of  Handling  materials  "on 
the  right  track."  Illustrations  of  equipment 
for  industrial  railways,  such  as  steel  rails, 
light  turntables,  wheels  and  axles,  special 
cars,  etc.,  are  also  given. 


The  Crane  Company,  Chicago,  is  distribut- 
ing its  special  catalogue  No.  100.  It  is  7 
in.  X  101/2  in.  and  contains  about  100  pages. 
Illustrations,  descriptions  and  sizes  of  the 
different  styles  of  valves  made  by  this  com- 
pany are  given  as  well  as  a  number  of 
illustrations  of  boiler  fittings  such  as 
gages,  chimes,  steam-whistles,  safety-valves, 
wrought  iron  and  steel  pipe  bends,  flanges, 
etc. 
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"The  Lubrication  of  Axles."  It  describes 
"Dixon's  everlasting  axle  grease,"  and  also 
contains  a  number  of  testimonial  letters 
from  persons  who  have  used  it. 


CONTRIBUTIONS 


Curves  for  Cross-Overs. 


The  Holland  Company,  Chicago,  sends  a 
circular  about  the  Racine  rail  anchor,  a  de- 
vice to  prevent  creeping  of  rails.  It  con- 
sists of  two  malleable-iron  jaws  which  en- 
gage the  rail  flange  on  each  side  and  are 
drawn    together    with    a    bolt.     They    bear 


Williamsport,  Pa. 
To  THE  Editor  of  the  Railroad  Gazette: 

The  accompanying  illustration  shows  a 
handy  tool,  a  pair  of  which  should  hang  in 
a  convenient  place  in  every  drawing  room 
where  track  work  is  done.  The  average  civil 
engineer  and  maintenance  of  way  draftsman 
can  see  at  a  glance  the  advantage  to  be 
gained  by  the  use  of  such  a  tool,  as  the  neat 
drawing  of  cross-overs  is  one  of  the  most 
tedious  tasks  with  which  the  draftsman  has 
to  contend. 

The  curves  can  also  be  used  to  determine 
almost  instantly  whether  it  is  possible  to 
get   a    cross-over   in   certain   places   as   the 


Templets  for  Laying  Out  Curves  for  Cross-overs  and  Switches. 


against  the  tie,  and  if  desired,  anchors  on 
opposite  rails  can  be  joined  by  one  long  bolt 
through  the  two  to  prevent  spreading  of  the 
rails. 


The  Spaulding  Print  Paper  Company, 
Inc.,  Boston,  Mass.,  sends  a  pamphlet  de- 
scriptive of  its  Federal  blue-printing  ma- 
chine. This  is  a  continuous  printing  appar- 
atus for  making  blue  prints  by  electric 
light.  A  detailed  description  as  well  as  il- 
lustrations showing  the  general  construc- 
tion and  method  of  using  the  machine  are 
given. 


length  of  the  cross-over  is  given  from  one 
notch  to  the  other. 

These  templates  can  be  made  of  pear  wood, 
brass,  rubber  or  xylonite  (celluloid),  the  lat- 
ter being  the  best,  although  the  pair  I  have 
are  brass  and  can  be  made  to  suit  any  scale. 
Mine  are  worked  out  on  a  basis  of  12  ft.  2 
in.  track  centers  and  to  the  scales  of  40,  50, 
100  and  200  ft.  to  the  inch,  which  serves 
most  purposes.  The  curves  are  also  used  for 
laying  out  shop  yards. 

A.  p.  SHAEP. 

Cost  of  Concrete   Structures.* 


The  Northern  Electrical  Manufacturing 
Company,  Madison,  Wis.,  is  distributing  its 
bulletin  No.  37.  It  is  descriptive  of  the 
northern  variable  speed  motor.  A  number 
of  illustrations  are  given  which  show  the 
application  of  this  motor  to  the  different 
types  of  machine  tools. 


BY  H.  M.  JONES. 

In  attempting  to  get  accurate  costs  of  con- 
crete work  done  by  a  railroad  company's 
own  forces,  one  is  met  at  the  outset  with 
many  difiiculties. 

1.  Ignorance  on  the  part  of  the  foreman 
in  charge  of  what  is  wanted  as  to  cost  rec- 
ords and  his  lack  of  experience  as  an  ac- 
countant if  he  knows  wh^t  is  wanted.  The 
separation  of  different  classes  of  work 
where  the  same  men  are  often  called  upon 
to  execute  both  is  a  matter  of  judgment  and 
is  subject  to  wide  variation. 

2.  Not  many  small  jobs  justify  the  time 
necessary  to  keep  a  record  of  cost  of  the 
various  details  of  the  work.  Only  foremen 
who  have  proved  themselves  efllcient  for  the 
work  are  put  in  charge  of  gangs;  and  it  is 
expected  that  they  will  prosecute  all  work 
under  their  supervision  as  rapidly  and  as 

Joseph    Dixon    Crucible    Company,    Jersey         'Extracts  from   a  paper  presented  to  the  Xash- 
City,    sends    a   pamphlet    bearing    the    title,     g'ou^th^lf  th°  Oct*obe?mJeUn'A°^  -Association  of  the 


The  Stanley  Electric  Manufacturing  Com- 
pany, Pittsfleld,  Mass.,  sends  its  bulletin 
No.  140.  It  contains  a  detailed  description 
and  illustrations  of  the  form  M  oil  switch. 
The  switch  is  made  in  the  two,  three  and 
four-pole  style  for  both  2,500  and  6,600  volts. 


The  Becker-Brainard  Milling  Machine 
Company,  Hyde  Park,  Mass.,  issues  an  illus- 
trated pamphlet  descriptive  of  its  exhibit  at 
the  Louisiana  Purchase  Exposition. 
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•well  as  possible.  To  burden  such  men  witb 
the  work  of  keeping  the  detail  costs  of  the 
work  would  worrj-  them  to  the  extent  of 
causing  a  neglect  on  their  part  of  the  work 
itself.  Of  course  where  work  is  of  sufficient 
magnitude  to  employ  a  special  timekeeper 
a  cost  record  can  be  kept  with  accuracy, 

3.  The  cost  of  unloading  material  is  a 
very  variable  one,  depending  on  the  amount 
of  traffic  passing  over  the  line  on  which 
■work  is  being  done,  on  the  proximity  to 
stations,  on  the  character  of  ears  material 
is  sent  in,  etc.  The  cost  of  moving  a  gang 
to  a  piece  of  work  also  cuts  quite  a  figure 
when  the  job  to  be  done  is  small,  as  the 
price  per  yard  is  then  unreasonably  high 
as  compared  with  a  large  job. 

4.  Sand  is  usually  shipped  from  a  sand  pit 
which  is  owned  by  the  railroad,  and  the  only 
cost  is  that  of  loading  and  a  proportion  of 
the  original  purchase  price  of  land  and  cost 
of  stripping.  For  purposes  of  comparison  it 
has  been  placed  at  40  cents  per  yard  in  the 
tables  given  herewith,  as  this  probably  rep- 
resents the  cost  to  the  company.  In  a  few 
instances  on  the  Atlanta  Division  of  the 
Nashville,  Chattanooga  &  St.  Louis,  sand 
has  been  purchased  on  the  line  for  a  num- 
ber of  jobs  at  60  cents  per  yard^  as  the  com- 
pany's sand  pit  is  too  far  from  that  division 
to  justify  shipping  it. 

5.  Lumber  is  variable  on  account  of  the 
fact  that  rarely  if  ever  is  the  entire  amount 
at  any  one  place  bought  new.  Some  jobs, 
however,  get  a  much  larger  proportion  of 
new  timber  than  others,  thus  accounting  for 
the  wide  differences  noted  in  table  No.   1. 

6.  All  material  is  carried  company  ser- 
vice. 

The  above  conditions,  however,  prevail  to 
a  more  or  less  degree  on  all  railroads,  and 
what  is  of  most  concern  is:  What  does  it 
cost  to  do  concrete  work  under  these  condi- 
tions? The  costs  herein  given  are  compiled 
from  the  work  reports  of  foremen  in  charge, 
from  the  records  of  material  purchased,  etc., 
in  the  Chief  Engineer's  ofiBce;  and  while  no 
claim  is  made  that  they  are  absolutely  accu- 
rate, yet  it  is  believed  that  they  represent 
the  fair  average  costs  of  work  done  under 
the  conditions  to  be  described. 

The  first  exposed  structure  built  of  con- 
crete by  the  Nashville,  Chattanooga  &  St. 
Louis  was  an  18-ft.  full-centered  arch  cul- 
vert near  Paris,  Tenn.,  on  the  Paducah  & 
Memphis  Division.  At  this  point  there  was 
a  frame  trestle  65  ft.  high  and  1,333  ft.  long, 
which  had  so  deteriorated  as  to  require  re- 
newal. The  drainage  area  was  estimated  to 
be  3,600  acres;  and  the  bottom  was  a  long, 
flat  one,  very  sandy — being,  in  fact,  filled 
with  sand  from  the  adjoining  hills.  The  18- 
ft.  culvert  gave  a  water  way  of  289  sq.  ft., 
minimum  fall,  and  162  sq.  ft.  up  to  the 
spring  line.  The  railroad  company  was  not 
at  that  time  equipped  to  do  concrete  work, 
but  had  built  with  its  own  forces  many  brick 
culverts;  and  it  appeared  most  economical 
at  first  to  build  the  structure  of  brick.  How- 
ever, bids  were  solicited  from  outside  con- 
tractors for  a  structure  of  concrete,  and  that 
of  the  Nashville  Roofing  &  Paving  Company 
was  accepted.  Not  being  able  to  get  a  foun- 
dation at  a  reasonable  depth,  it  was  decided 
to  drive  piles  to  assist  in  supporting  the 
structure  and  its  load.  These  piles  were 
spaced  about  2  ft.  9  in.,  confer  to  center, 
under  the  side  walls  of  the  culvert,  and  were 
driven  with  a  specially  riggf-d  land  driver. 
Ties  8  in.  x  16  in.,  spaced  about  9  ft.  apart, 
were  bolted  to  the  foundation  piles  to  pre- 
vent any  possibility  of  the  Hprcadine  of  the 
foundation.  Louisville  cement  concrete 
about  2  ft.  deep  surrounded  the  piles  at  the 
top.?,  about  6  in.  of  the  heads  of  the  piles 
belug  left  expofa-:'!  to  give  bond  with  the 
eide-wall  concrete.  Paving  20  in.  thick  was 
put  in,  the  lower  12  in.  being  of  Louisville 


cement  concrete  and  the  upper  8  in.  being 
of  Alsen  Portland.  The  piles  and  founda- 
tion concrete  was  put  in  by  the  railroad  com- 
pany's force.  The  middle  third  of  the  cul- 
vert was  made  heavier  than  the  ends  on  ac- 
count of  the  great  weight  on  the  center  and 
the  necessity  of  securing  broader  footings. 
Alsen  Portland  was  specified  for  the  main 
portion  of  the  arch,  because  full  confidence 
in  the  American  product  had  not  yet  been 
firmly  established.  No  expansion  joints 
were  provided  in  the  structure;  but  vertical 
cracks  have  developed  since  about  50  ft. 
apart,  showing  that  it  would  have  been  well 
to  have  made  such  a  provision.  The  stone 
was  shipped  in  drop-bottom  cars;  the  sand,  in 
ordinary  coal  cars;  and  both  were  dumped 
or  shoveled  from  the  cars  into  bins  under 
the  trestle.  A  cement  house  was  constructed 
at  surface  elevation,  and  cement  was  sent 
down  a  chute  to  it.  The  mixing  boards  were 
also  on  the  surface,  and  runways  were  built 
up  as  the  work  progressed.  The  stone  used 
here  was  hand  crushed  in  part.  The  con- 
tractors had  given  to  them  a  large  quantity 
of  spalls  from  a  quarry  nearby,  much  of 
which  was  too  large  for  the  concrete,  and 
this  was  broken  by  hand.  An  itemized  state- 
ment of  the  cost  is  as  follows: 

Av'ge, 

per 
cu.  yd. 
Superintendent's     salary     and    ex- 
penses, 100  days $550.00   $0.29 

Foreman,  100  days  at  $2.50  pr  day         250.00       .13 

Carpenter    work     354.65        .1!) 

Mixing   and    placing    concrete    .  .  .      2,209.35     1.17 

Hauling    material    84.75        .04 

Lumber      centers,     cement     house, 

and   liardware    1,215.80       .64 

Loading  and  breaking  broken  stone  471.00  .25 
Sand,  977  yd.  at  60  cts.  per  yd..  .  586.20  .32 
1.360  bbls.  Old  Dominion  cement  2,720.00  2.20 
550  bbls.  of  Alsen  cement 1,567.50 

Total    $10,009.25   $5.29 

The  volume  of  concrete  in  the  culvert  is  1,894  yds. 

Table  No.  1  gives  a  detailed  statement  of 
the  cost  of  the  more  important  concrete 
structures  put  in  recently  by  the  forces  of 
the  Nashville,  Chattanooga  &  St.  Louis.  .In 
order  that  it  may  be  clear  just  what  condi- 
tions prevailed  at  each  place  a  short  descrip- 
tion will  be  given: 

Five-foot  concrete  culvert,  Northwestern 
Division. — This  is  a  full-centered  arch  cul- 
vert built  under  an  open  trestle  33  ft.  high. 
The  cost  of  excavation  was  excessive  on  ac- 
count of  blasting  out  much  rock  in  order 
to  secure  a  straight  water  way  in  a  crooked 
ravine.  The  stone  was  dumped  and  the 
sand  was  shoveled  into  bins  built  on  the 
ground  between  the  trestle  bents.  The  stone 
and  the  sand  were  near  the  site  of  the  cul- 
vert. Cement  was  brought  in  wheelbarrows 
from  the  cement  house  constructed  for  an- 
other culvert  job  1,000  ft.  away.  There  is 
a  large  traffic  on  this  division,  and  unload- 
ing had  to  be  done  as  soon  as  the  train  ar- 
rived at  the  site,  regardless  of  what  work 
was  going  on.  The  material  was  handled 
to  the  mixing  boards  and  from  the  mixing 
boards  to  forms  in  the  usual  manner  by 
wheelbarrows.  The  cost  of  forms  per  cubic 
yard  is  usually  considered  as  varying  in- 
versely with  the  size  of  structures  of  sim- 
ilar kinds.  By  reference  to  the  table  it 
will  be  seen  that  the  cost  here  was  consid- 
erably in  excess  of  the  average.  Carpenters 
were  held  here  to  work  on  the  other  culvert 
1,000  ft.  away;  but  as  this  work  could  not 
be  begun  promptly,  they  were  put  to  work 
mixing  concrete.  This  accounts  for  the 
high  average  price  for  labor  per  day.  The 
proportions  used  in  mixing  were  1  of  ce- 
ment to  5.5  of  stone.  This  is  somewhat 
richer  than  usual.  The  items  not  classified 
were  such  as  hauling  drinking  water,  cut- 
ting a  ditch  to  turn  the  water,  taking  out 
bents  of  the  old  trestle  and  constructing 
false  work  to  carry  the  tra«k,  and  sidetrack- 
ing caro. 

Sixteen-foot   concrete   culvert.   Northwest- 


ern Division. — This  is  a  full-centered  arch 
culvert  of  16-ft.  span  built  under  an  open 
trestle  47  ft.  high.  The  foundation  is  rock.. 
The  cost  of  excavation  was  very  heavy,  be- 
cause flinty  rock  had  to  be  blasted  to  secure- 
the  foundation,  divert  the  roadway  through 
the  arch,  and  change  the  creek  channel.  The 
culvert  is  on  an  angle  of  70  deg.  to  the 
track.  The  middle  third  of  the  culvert  had 
the  arch  ring  thickened  6  in.  The  sand  and' 
stone  were  unloaded  into  bins  constructed 
between  the  trestle  bents  and  the  cement 
was  unloaded  by  hand  into  a  cement  house 
constructed  at  track  elevation,  being  sent 
from  there  down  chutes  to  the  mixing 
boards.  The  rock  and  sand  were  handled  to 
and  from  mixing  boards,  as  usual,  by  wheel- 
barrows. The  organization  of  the  gang  who 
did  the  work  consisted  of  a  foreman  at  $3.20- 
per  day,  a  subforeman  at  $2  per  day,  and 
negro  laborers  at  90  cents  per  day,  the  rail- 
road company  paying  the  board  of  all,  which 
averaged  nearly  20  cents  per  day.  This  gang 
had  had  considerable  experience  in  concrete 
work  before  beginning  the  job.  The  propor- 
tions, as  reported,  were  1  of  cement  to  6.5- 
of  stone.  The  large  volume  in  the  job  and 
the  experience  of  the  gang,  of  course,  had  a 
good  deal  to  do  with  the  low  cost  per  yard 
at  which  the  work  was  done.  The  entire 
cost  of  the  work  was  only  $6.27  per  yard,, 
while  the  cost  of  the  concrete  work  proper 
was  only  $4.96. 

Seven-foot-eight-inch  concrete  culvert, 
Chattanooga  Division. — This  is  a  full-cen- 
tered arch  culvert  under  a  16-ft.  fill.  It  re- 
placed an  old  stone  box,  wljich  was  too- 
small.  Piles  were  driven  jiist  wide  enough 
to  permit  of  the  construction  of  the  culvert, 
the  bank  was  dug  out,  and  lagging  was  put 
in.  Part  of  the  stone  from  the  walls  of  the- 
old  culvert  was  used  to  build  aprons;  part 
of  it  was  hand  broken  and  used  in  the  pav- 
ing concrete.  At  the  lower  end  of  the  old 
culvert  a  large  hole  had  been  washed  out. 
This  was  filled  up  with  stone  from  the  old 
culvert,  and  paving  was  put  in  over  it.  The- 
handling  of  material  here  was  quite  diflScult, 
as  the  room  for  it  was  contracted.  A  water 
box  was  built  lengthwise  along  the  center 
of  the  paving  to  take  care  of  possible  rains, 
and  the  crushed  stone-  was  dropped  through 
on  top  of  the  paving  and  box  from  drop-bot- 
tom cars  and  then  wheeled  out  so  as  to  give 
room  enough  to  put  up  the  forms  for  one- 
side  wall  and  then  the  other.  When  the 
side  walls  had  been  brought  up  to  the  spring 
line,  the  balance  of  the  crushed  stone- 
needed  to  finish  the  job  was  dropped  on  top- 
of  the  walls  and  paving  and  wheeled  out. 
The  centers  were  then  put  up,  and  the  arch 
was  finished.  The  breaking  of  the  stone 
from  the  old  culvert  by  hand  cost  80  cents 
per  yard,  and  the  double  handling  of  much 
of  the  material  also  added  to  the  cost.  The 
total  cost  of  the  work  was  $7.13  cents  per 
yard;  the  cost  of  concrete  proper  was  $5.31 
per  yard.  While  the  average  cost  per  day 
of  labor  here  was  low,  the  cost  of  mixing' 
and  placing  was  high.  This  was  largely  due 
to  the  conditions  above  explained,  but  was 
partly  due  to  the  inexperience  of  the  negro 
laborers  employed.  The  proportions  used 
were  1  of  cement  to  6.5  of  stone. 

Twelve-foot  concrete  culvert,  Chatta- 
nooga Division. — This  is  a  full-centered  arch 
culvert  under  an  open  trestle  about  25  ft. 
high.  The  foundation  was  good  gravel.  One 
bent  of  trestlework  was  taken  out,  and  a 
long  temporary  span  was  put  in  over  the- 
trestle.  Bins  were  built  under  the  trestle 
for  the  sfone,  which  was  dumped  into  them 
from  drop-bottom  cars.  A  chute  on  the  side 
of  the  fill  carried  the  sand  almost  to  the- 
mixing  boards.  A  battery  of  water  barrels 
was  filled  with  water  from  the  engine  and 
carried  with  a  sprinkling  hose  to  the  mix- 
ing boards.     Owing  to  the  small  height  of 
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the  side  walls  they  were  carried  down 
straight.  The  finish  of  the  wings  was  also 
somewhat  different  from  the  general  type  of 
culverts.  The  mixture  here  averaged  1  of 
cement  to  5.8  of  broken  stone — somewhat 
richer  than  usual.  The  organization  of  the 
gang  was  a  foreman  at  $3.20  per  day  and 
laborers  at  90  cents  per  day,  the  railroad 
company  paying  the  board  of  all,  which 
amounted  to  about  18  cents  per  day.  The 
record  made  on  this  culvert  was  as  follows: 
Total  cost  of  worlc,  $5.93  per  yard;  cost  of 
concrete  proper,  $4.96  per  yard.  Consider- 
ing the  comparatively  small  volume  in  the 
culvert,  this  is  cheap. 

Twelve-foot  concrete  culvert  at  Doe  Creek. 
—This  is  a  full  centered  arch  built  under  an 
open  trestle  25  ft.  high.  It  is  on  a  new  ex- 
tension, where  there  was  very  little  interfer- 
ence from  trains;  hence  unloading  material 
could  be  done  without  serious  interruption. 
A  solid-rock  foundation  was  secured  about 
2%  ft.  below  the  surface,  the  excavation 
being  entirely  earth.  Stone  was  brought  to 
the    site    in    drop-bottom    cars   and    dumped 


Had  this  item  been  about  the  average,  the 
cost  of  the  concrete  would  have  been  quite 
low.  This  record  is  good  evidence  that  while 
concrete  can  be  done  with  a  small  percent- 
age of  skilled  labor,  yet  intelligent  labor 
is  greatly  to  be  desired.  White  labor  was 
obtained  here  at  a  very  low  figure,  and  it 
is  quite  likely  that  in  other  sections  more 
would  have  to  be  paid  to  secure  it;  but  with 
such  a  gang  well  trained,  with  a  foreman 
thoroughly  acquainted  with  concrete,  better 
work  would  be  done  by  using  white  labor 
exclusively. 

Ten-foot  culvert,  Paducah  &  Memphis  Di- 
vision.— This  is  a  full-centered  arch  culvert 
built  under  an  open  trestle  22  ft.  high.  The 
average  cost  of  labor  per  day  was  $1.59, 
which  is  higher  than  usual,  due  to  working 
carpenters  on  mixing  and  placing.  The  pro- 
portion of  cement  to  stone  was  1  to  5.8.  The 
cost  of  material  in  the  forms  was  also  high, 
as  new  material  was  mostly  used.  The  total 
cost  of  the  work  was  $7.13  per  yard,  while 
the  cost  of  concrete  proper  was  $5.86  per 
yard. 


was  done  than  on  an  arch  culvert  or  a  struc- 
ture where  less  concrete  was  put  in.  How- 
ever, the  cost  was  no  less  than  some  of  the 
more  difficult  structures.  The  gang  which 
did  the  work  was  green  and  this  was  the 
first  concrete  they  had  put  in.  The  organ- 
ization of  the  gang  waa  the  same  as  that 
for  Doe  Creek.  A  portion  of  the  excavation 
here  was  probably  included  by  the  foreman 
in  the  item  of  mixing  and  placing.  The 
mixture  was  also  richer  than  usual,  being 
1  of  cement  to  5.7  of  stone.  At  Doe  Creek 
the  price  of  mixing  and  placing  was  $1.22 
per  cubic  yard,  while  here  it  was  $1.69 — 
which,  on  its  face,  seems  to  show  a  decided 
increase  in  the  efficiency  of  a  gang  after 
practice  on  only  one  job.  This  shows  the 
importance  of  keeping  well-trained  concrete 
laborers  on  the  same  kind  of  work  contin- 
uously. 

Open  drain,  Jasper  Branch. — The  old 
structure  at  this  place  was  12  ft.,  span  pile 
trestle.  As  it  required  renewal,  it  was  de- 
cided to  replace  it  with  a  cedar-covered 
drain,  with  concrete  side  walls.     The  small 
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-Culverts,- 


Cubic  yards 
Labor  costs 


5 -ft.  ; 

s.  N.  W. 

Div. 

210 

Excavation    $316.30 


Unloading  matei-ial. 
Building  forms  .  . .  . 
Mixing  and  placing. 

Back    fllling.t    

Not   classified    


48.00 
225.2.5 
334.3.J 
102.9.-. 
106.7.5 


16-ft.  :     ' 

X.  \V. 

Div. 

980 

$639.05 


Totals:   Labor   ...$1,13.3.60  $2 


407.70 

1,240.75 

262.85 

360.25 

,910.60 

2.97 

1.994 

$1.46 

3.749 


Average  per  yd.  5.40 

Number  of  days  labor  .  .  702 

Average  per  day $1.61 

Material  : 

Cement,  saclts 862 

Value    . 

Sand.  cu.  yd 90 

Value    $36.00 

Stone,   cu.  yd 181 

Value    $108.60 

Slag.  cu.  yd   ...               ... 

Value    

Lumber— value $166.35      $543.35 

Miscellaneous    $20.00        $30.00 

Totals— Material .  $787.80  $3,268.50 

Average  per  yd.  3.75             3.30 


$456.85  $1,986.95 
468 

$140.40 
936 

$567.80 


Grand  Totals  : 

Labor  and  material. $1.921. 40 
Average  per  yd 9.15 


ft.  8-in.  ; 

Chatta. 

L)iv. 

199 

$251.75 

33.55 

65.50 

345.15 

51.70 

59.65 

$807.30 

4.05 

607 

$1.33 

727 

$385.31 

99 

$39.60 

181 

$101.45 


$86.35 


$612.71 
3.08 


12-ft.  : 

Chatta. 

Div. 

292 

$131.15 

54.00 

136.80 

396.05 

148.60 


12-ft.  ; 

Doe  Cr.- 

McMinn 

Br. 

406 

$140.50 

65.15 

295.20 

495.70 

136.25 


726 
$1.19 

1,179 

$532.05 

134 

$53.60 

260 

$156.00 


768 
$1.47 

1.611 

$853.85 

188 

$75.20 

375 

$187.50 


$125.00 
$15.00 


$121.50 
$77.15 


10-ft. ; 

P.  &  M. 

Div. 

354 

$212.20 

63.70 

217.80 

•  597.10 

111.45 

45.85 


1.60   $1,132.80   $1,248.10 
!.97  2.79  3.53 


Side, 
Abutm't ;  for  drain  ; 


Col. 

Branch. 

310 

$80.00 

*  .  .  .  . 

169.96 

597.90 

21.00 


Jasper 
Br. 
99 
$50.00 


$808.80    $424.85 
2.61  4.29 


$1.59 


1,512 

$801.35 

158 

$63.20 

33.3 

$106.50 


573 
$1.43 


226 

$1.88 


1.352  375 

$716.55   $165.00 


$58.( 


$167.05 


145 

!.00 

230 

$138.00 

62 

$12.40 

$171.80 


45 
$18.00 


90 

$18.00 

$9.00 


86.65   $1,253.05    $1,275.25    $1,096.75   $210.00 
2.96  3.09  3.60  3.53  2.12 


Retain- 
ing ; 


40.00 
334.85 


Foundation  track  scales 


Lookout    Chatta-                     Lex- 
Mount,      nooga.    Bartow,  ington. 
282             78          ■  71             72 
$181.05     $44.70     $0.5.70     $90.55 
21.40     * 


Rim   walls 

r- — turntable. » 

Waver-    Atlanta, 
ly.  Ga. 


308.90 
385.30 


* 123.65     184.15     *. 


172.70       58.15       73.25     170.25 

875.25  $217.40  $268.90  $347.95  $170.25 

3.10         2.79         3.79         4.83         4.15 

599  128  131  224  134 

$1.46       $1.09       $2.05       $1.55       $1.27 


1,117  300  293  400 

$558.50  $161.70  $155.30  $212.00 


126 

$50.40 

42 

$21.00 

208 
$41.60 
$75.00 


40 
$16.00 

75 
$37..50 


$20.00 


32 
$12.80 


64 
$12.80 
$.35.70 


40 
$12.00 

78 
$46.80 


170 

$81.55 

22 

$8.80 

37 

$22.20 


$24.40 
$18.25 


$12.55 


$746.50  $23.5.20  $216.60  $313.45  $12.5.10 
2.65         3.01         3.05         4.35         3.05 


$832.15 
3.22 
553 

$1.50 

1,062 

$434.60 

120 

$48.00 

30 

$18.00 

205 

$41.00 

$45.00 


$636.60 
2.47 


i,179.10  $1,420.01  $1,733.25   $2,385.85   $2,523.35   $1,905.55  $634.85  $1,621.75  $452.60  $485.50  $661.40  $295.35  $1,468.75 
6.27  7.13  5.93  5.88  7.13  6.14  6.41  5.75         5.80         6.84         9.18         7.20  5.69 


'Separate  costs  of  items  thus  marked  were  not  kept,     f.ind  tearing  down  molds. 


through  the  trestle  into  bins  constructed  be- 
tween the  trestle  bents.  Sand  was  unloaded 
into  bins  similarly  constructed.  A  cement 
house  was  built  several  feet  above  the  sur- 
face, and  the  cement  was  sent  down  a  chute 
from  the  cars  to  this  house.  In  one  corner 
of  the  house  a  hole  was  cut  large  enough  to 
drop  sacks  of  cement  through.  Under  this 
hole  wheelbarrows  were  run,  and  the  cement 
was  dropped  into  them  as  needed  and 
wheeled  down  a  slight  decline  to  the  mix- 
ing boards.  A  trench  pump  was  placed  on 
an  elevated  platform  and  pumped  water 
from  the  creek  into  barrels,  which  were 
placed  at  an  elevation  sufficient  to  deliver 
water  to  the  mixing  boards  by  gravity.  Mix- 
ing boards  were  placed  at  each  end  of  the 
culvert.  No  negro  labor  was  employed.  The 
foreman  was  paid  $2.50  per  day;  two  car- 
penters, $2  each  per  day;  white  laborers, 
$1.25  each  per  day;  and  the  gang  paid  their 
own  board.  The  average  cost  per  day  labor 
was  $1.47.  This  was  a  green  crew,  which 
had  done  only  one  job  of  concrete  previous 
to  this  and  that  was  a  different  style  of 
structure.  The  proportion  of  cement  to 
stone  was  1  to  6.1.  The  total  cost  of  fin- 
ished work  was  $5.88  per  yard,  while  the 
cost  of  concrete  proper  was  $5.16.  The  cost 
of  building  forms  here  was  larger  than  it 
should  have"  been — due  to  unfamiliarity  of 
the   carpenters  with   the   work   to   be   done. 


Abutment  walls,  bridge,  Columbia  Branch. 
— At  this  crossing  there  was  a  pile  trestle 
40  ft.  long  which  required  renewal,  and  it 
was  decided  to  build  concrete  abutments  and 
put  in  24-in.  I-beams,  24  ft.  clear  span.  The 
main  walls  were  so  located  as  to  miss  bents 
of  the  trestle,  and  the  wings  were  interfered 
with  at  only  two  points.  Three  of  the  wings 
were  flared  at  angles  of  30  deg.  to  the  axis 
of  the  culvert,  while  the  fourth  wing  was 
flared  45  deg.  in  order  not  to  interfere  with 
the  natural  channel  of  the  stream.  Bins  for 
the  sand  and  stone  were  constructed  on  the 
slope  of  the  bank,  the  lower  ends  of  the 
bins  being  close  to  the  mixing  boards.  At 
the  head  of  the  bin  a  portion  of  the  bank 
was  dug  out  under  the  track,  and  long 
stringers  were  put  in  to  carry  the  track. 
The  rock  was  then  dumped  from  cars  into 
this  opening  and  from  there  shoveled  into 
the'  bins.  A  cement  house  was  built  near 
the  surface,  and  the  cement  was  sent  down 
a  chute  from  the  cars.  The  forms  were  sim- 
pler than  in  any  of  the  arch  structures  here- 
tofore described,  and  the  erecting  was  done 
at  less  cost.  However,  as  the  cost  of  the 
lumber  was  higher,  it  about  balanced  the 
labor  reduction.  As  the  concrete  here  was 
all  in  straight  walls  and  as  the, larger  por- 
tion of  the  entire  volume  was  concentrated 
in  a  small  area,  with  plenty  of  room  for 
gangways,  mixing  boards,  etc.,  cheaper  work 


volume  of  concrete,  the  expense  of  moving 
to  the  work,  etc.,  ran  the  cost  up,  the  total 
for  concrete  proper  being  $6.41,  notwith- 
standing the  aggregate  used  was  cheap  on 
account  of  using  slag  instead  of  crushed 
stone. 

Another  class  of  railroad  structures 
where  concrete  can  be  employed  economical- 
ly is  in  foundations  for  track  scales.  On 
table  No.  1  are  shown  the  details  of  cost 
of  several.  No  itemized  statement  of  the 
cost  of  forms,  unloading  material,  drainage 
work,  etc.,  was  kept  on  these  structures; 
but  the  total  cost,  including  all  these  items, 
is  such  as  to  show  that  concrete  is  well 
adapted  for  the  purpose,  both  in  economy 
and  efficiency. 

Retaining  wall.  Lookout  Mountain. — 
Room  for  storing  and  handling  material  at 
this  point  was  restricted  and  necessitated 
additional  labor  in  handling;  otherwise  the 
conditions  were  favorable  for  cheap  work, 
the  structure  being  a  Simple  one,  having  Its 
mass  concentrated  in  a  small  area.  Slag 
was  used  principally  as  the  aggregate,  and 
old  material  was  used  for  the  forms,  thus 
reducing  the  cost  of  mterial.  The  cost  of 
the  entire  work  was  $5.75  per  cubic  yard. 
The  laborers  were  negroes,  but  were  directed 
by  an  Intelligenc  and  experienced  white_ 
foreman. 

A  number  of  rim  walls  for  turntable  pits 
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have  also  been  built  of  concrete.  Table  No. 
1  gives  data  of  two  such  structures.  The 
small  volume  of  the  work  done  at  Waverly, 
Tenn.,  only  a  portion  of  the  rim  being  con- 
structed, made  the  cost  quite  high.  At  At- 
lanta, Ga.,  a  complete  rim  was  built,  slag 
being  used  as  the  aggregate;  and  the  total 
cost  here  was  only  $5.69  per  cubic  yard.  The 
new  table  put  in  at  this  point  was  70  ft. 
long  and  replaced  an  old  one  54  ft.  long. 
As  the  rim  was  built  on  the  outside  of  the 
old  masonrj'  walls,  the  space  to  work  in  was 
small;  and  had  masonry  been  put  in,  it 
would  have  been  much  more  expensive.  It 
was  built  inside  a  40-stall  roundhouse,  and 
the  turntable  was  used  all  the  time  the  new 
rim  was  being  built. 


The  St.    Louis,    Kansas  City  &   Colorado. 


BY  J.  L.  ca:mpbell,  m.  am.  soc.  c.  e.* 
The  St.  Louis,  Kansas  City  &  Colorado 
Railroad  Company  was  chartered  in  1884  to 
build  a  line  from  St.  Louis  west  to  Kansas 
City.  The  road  was  built  as  far  as  Union, 
Mo.,  60  miles  west  from  St.  Louis,  and  this 
mileage  was  operated  up  to  1901.     In  1901 


due  west  from  St.  Louis  over  the  rough 
broken  country  south  of  the  Missouri  river 
and  is  one  of  the  heaviest  pieces  of  rail- 
road building  west  of  the  Mississippi. 

When  the  Rock  Island  took  over  the  prop- 
erty grading  was  practically  completed  as 
far  as  Eldon,  159  miles  from  St.  Louis,  and 
on  this  section  the  maximum  grade  had  been 
fixed  at  1  per  cent,  in  both  directions,  com- 
pensated .04,  with  maximum  curves  of  6  deg. 
There  remained  138  miles  to  be  built 
through  a  rolling  country  and  the  Gascon- 
ade Railway  Construction  Company  was  in- 
corporated by  the  Rock  Island  officers  to 
carry  out  this  work  for  the  railroad.  Mr. 
John  F.  Stevens,  Second  Vice-President  of 
C,  R.  I.  &  P.  Ry.,  is  president  of  this  con- 
struction company,  and  Mr.  W.  L.  Darling, 
Chief  Engineer  of  the  C,  R.  I.  &  P.,  is  vice- 
president.  Work  on  the  partially  completed 
extension  and  the  new  construction  was  car- 
ried on  with  energy  after  the  transfer  of  the 
property  and  track  laying  was  completed 
into  Kansas  City  last  July.  Regular  trains 
are  now  running  between  that  city  and  St. 
Louis. 

Because  of  the  importance  of  the  new  line 
and   the  probable   future   development  of   a 


on  concrete  abutments  and  piers  ranging  in 
height  from  10  ft.  to  106  ft.  from  foundation 
to  coping.  The  largest  bridge,  over  the 
Gasconade  river,  is  1,800  ft.  long.  Through- 
out the  entire  length  of  240  miles  of  new 
construction  there  are  only  three  wooden 
bridges,  one  of  which  is  a  temporary  struc- 
ture at  Kansas  City,  which  will  shortly  be 
replaced  with  a  steel  bridge.  The  extended 
use  of  concrete  arch  culverts  in  the  new 
construction  has  resulted  in  having  an  av- 
erage of  only  one  open  floor  bridge  to  every 
five  miles  of  road  and  this  on  a  line  crossing 
the  drainage  at  right  angles  for  the  entire 
distance  of  240  miles  through  a  region 
where  the  annual  rainfall  is  40  in.  About 
75,000  cu.  yds.  of  concrete  and  4,750  tons  of 
steel  have  been  used  in  the  culverts  and 
bridges. 

The  roadbed  is  18  ft.  wide  over  the 
shoulder  on  embankments  and  20  ft.  and  24 
ft.  wide  in  rock  and  earth  cuts,  respectively. 
East  of  Versailles  the  old  roadbod  was  nar- 
rower than  this  and  six  steam  shovels  were 
worked  on  the  reconstruction  for  two  years 
in  order  to  bring  the  whole  line  up  to  stand- 
ard. The  road  is  laid  with  80-lb.  rail  on 
rock  ballast. 


Map  of  Central  Missouri,  showing  the  St.  Louis,  Kansas  City  &  Colorado. 
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an  extension  west  to  Bland,  40  miles,  was 
opened,  and  in  1902  a  further  extension  of 
14.5  miles  to  the  Gasconade  river  was  com- 
pleted and  construction  was  begun  between 
that  point  and  Versailles,  Mo.,  177  miles  west 
from  St.  Louis.  Soon  after  its  re-organiza- 
tion, the  Chicago,  Rock  Isiand  &  Pacific  in 
the  early  part  of  1902  began  a  period  of  re- 
markable development  and  expansion,  and 
one  of  the  first  lines. acquired  was  the  St. 
Louis,  Kansas  City  &  Colorado.  It  forms 
the  connecting  link  between  the  lines  of 
the  Rock  Island  running  east,  wetit,  north 
and  south  from  Kansas  City,  and  the  Frisco 
System  at  St.  Louis  and  is  an  essential  part 
of  the  Southwestern  Grand  Division  of  the 
ilock  Island  System.    The  road  runs  almost 


*r"..!ei  Engineer.   Gasccaade  liallway  Construo- 
tloi.  tomfany. 


heavy  traffic,  the  location  and  construction 
have  been  along  advanced  lines  and  on  an 
exceptionally  permanent  basis  for  a  new 
road.  In  round  numbers  the  grading  in- 
volved 12,000,000  cu.  yds.  of  pay  quantities; 
an  average  of  40,000  yds.  per  mile  for  the 
300  miles.  There  are  four  tunnels,  400  ft, 
700  ft.,  1,200  ft.  and  1,700  ft.  long,  respect- 
ively, and  all  but  the  second  are  lined  with 
concrete.  The  roadbed  is  unbroken  except 
where  necessary  to  put  in  bridges  for  large 
waterways.  Where  the  grade  line  gave  suffi- 
cient clearance  all  drainage  was  carried 
under  through  concrete  masonry  arches  and 
there  are  about  500  of  these,  varying  from 
2-ft.  to  36-ft.  span.  For  all  openings  larger 
than  36  ft.,  steel  bridges  have  been  put  in. 
There  are  55  of  these  structures  having 
spans  of  from  30  ft.  to  375  ft.  and  placed 


In  locating  and  building  the  western  end 
of  the  line  from  Eldon  to  Kansas  City  the 
maximum  grade  was  fixed  at  .8  per  cent., 
compensated  .03,  with  3  deg.  curves.  On  this 
section  a  probable  density  of  traffic  of  one 
freight  train  an  hour  one  way  was  assumed 
and  the  following  values  for  the  physical 
characteristics  of  the  line  affecting  the  cost 
of  operation  were  taken:  Cost  of  distance, 
$7.20  per  foot  plus  the  cost  of  construction 
of  the  distance  saved;  curvature,  $90  per  de- 
gree; rise  and  fall,  within  25  ft.,  $42  per 
foot;  rise  and  fall  between  25  ft.  and  50  ft. 
$168  per  ft;  rise  and  fall  on  limiting  grades, 
$672  per  foot;  grade  crossing  with  another 
steam  road,  $42,000. 

These  values  were  used  in  determining 
the  details  of  the  location  after  the  general 
route    and   characteristics   of   the   line   had 
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Embankment    110    Feet    High,    St.    L.,    K.    C.    &    C. 


Summit    Cut    at    Belle,    Mo.,    Looking    East. 


been  fixed.     If  the  location  from  St.  Louis  'Frisco  to  the  St.  Louis,  Kajiaas  City  &  Col- 

to  Bldon,  surveyed  before  the  Rock   Island  orado,   west  of  the  Gasconade  river,  and  to 

bought  the  line,  had  been  determined  by  the  combine  the  traffic  of  both  roads  from  that 

values  above  specified,  a  much  better  aline-  point    into    St.    Louis.      Surveys    have    been 

ment  would  have  been  secured  on  the  east-  made  for  a  .5  per  cent,  grade  line  with  3  deg. 

ern  division  at  an  expenditure  which,  though  curves  from  St.  Louis  by  reconstructing  the 

large,  would  have  been  justifiable.    The  max-  existing    line    and    building   the    connecting 

imum   curvature   might  possibly  have   been  link  to  the  'Frisco,  but  these  surveys  have 

reduced  from  6  deg.  to  4  deg.  but  anything  shown  that  the  work  could  not  be  done  with- 

less  than  the  1  per  cent,  ruling  grade  which  out  a  very  heavy  expense.  The  elimination  of 

was    used    would    not    be    justified    by    the  distance,    rise    and    fall    and    curvature    on 


amount  of  tratflc  now  in  sight. 

The  maximum  grade  of  1  per  cent,  on  the 


such  a   line   would  be   9   miles,   350   ft.   and 
3,800  deg.  respectively.     Only  the  combined 
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Concrete    and    l-Beam    Solid    Bridge    Floor. 

eastern  division  starts  in  a  cut  50  ft.  deep 
at  the  summit  at  Belle  and  continues  down 
9  miles  to  the  Gasconade  river,  which  is 
crossed  90  ft.  above  low  water.  The  cost 
of  this  portion  of  the  line  was  approximate- 
ly $60,000  a  mile.  Twenty  miles  below  the 
Gasconade  crossing,  the  main  line  of  the 
'Frisco  (now  a  part  of  the  Rock  Island) 
crosses  the  same  stream  with  2  per  cent, 
grades  and  10  deg.  curves.  It  is  feasible 
to  build  a  connecting   line  across  from  the 


and  heavily  increased  trafllc  of  both  roads 
would  justify  the  cost  of  the  work  neces- 
sary which  has  been  estimated  at  $8,500,000. 
Some  parts  of  the  line  would  have  to  be 
entirely  rebuilt  at  a  cost  of  from  $70,000  to 
,000  per  mile  and  for  16  miles  on  both 
sides  of  the  Gasconade  river  the  cost  would 
average  $165,000  a  mile.  Two  tunnels,  each 
one-half  mile  long,  on  opposite  sides  of  tlie 
river  would  be  required  and  a  steel  viaduct 
15  ft.  high  and  2,000  ft.  long  would  have  to 
be  built  over  the  river.  From  Eldon  west 
to  Kansas  City,  the  .5  per  cent,  grade  could 
be  secured  by  moderate  reconstruction  of 
the  present  line,  with  two  or  three  excep- 
tions. These  improvements  are,  of  course, 
only  possibilities,  but  in  time  the  increased 
business  may  require  the  changes  to  be 
made.  The  accompanying  map  and  the  pro- 
file of  the  line  from  Bland  to  Eldon  show 
the  relative  positions  of  the  two  roads  and 
the  topography  of  the  country  along  the 
Gasconade  and  Osage  rivers. 

Grading. — On  account  of  the  uniformly 
heavy  character  of  the  work,  a  large  part 
of  the  grading  has  been  done  by  steam  shov- 
els and  30  of  these  machines  have  been  em- 


ployed almost  constantly  since  the  construc- 
tion began.  The  material  excavated  consists 
chiefly  of  clay,  shale,  limestone  and  a  con- 
glomerate of  clay  and  disintegrated  lime- 
stone. Ordinarily,  the  shale  lies  beneath 
the  limestone  with  a  strata  of  clay  on  the 
surface.  This  combination  of  material  is 
most  unsatisfactory  for  building  the  road- 
bed, particularly  for  making  high  embank- 
ments. In  some  places  along  the  road  em- 
bankments 100  ft.  high  have  been  made  and 
the  great  weight  of  these  banks,  which  are 
composed  of  this  composite  material,  com- 
bined with  the  extreme  wet  weather  condi- 
tions which  prevailed  during  construction, 
has  caused  a  great  amount  of  settlement. 
In  some  cases  serious  slides  extending  100 
ft.  and  more  beyond  the  slope  stakes  have 
occurred.  Another  cause  of  the  sliding 
banks  is  the  method  used  in  building  them. 
Most  of  the  high  embankments  were  made 
by  building  a  pole  trestle  up  to  the  required 
grade  across  the  valleys  along  the  center 
line  of  the  right  of  way  and  dumping  over 
the  sides  the  material  excavated  from  adja- 
cent cuts.  Banks  built  up  in  this  manner 
grow  from  a  central  core  and  the  slopes  are 
always  loose  and  more  unstable  than  the 
center.  The  bank,  therefore,  has  a  tendency 
to  slip  out  on  both  sides  and  the  trestle 
buried  in  the  core  aggravates  the  trouble. 
It  is  almost  impossible  to  calculate  the  ad- 
ditional amounts  required  to  compensate  for 
the  settlement  which  finally  takes  place,  but 
in  doing  work  on  such  a  large  scale,  dump- 
ing from  trestles  is  the  most  practicable 
and  expeditious  method  in  the  end. 

In  many  of  the  deep  cuts,  the  limestone 
is  deep  under  the  surface  and  is  overlaid 
with  many  feet  of  clay  which  is  more  or 
less  saturated  with  water.  At  a  number  of 
places  this  clay  has  slipped  down  to  slopes 
of  1  to  3  and  1  to  4  and  is  still  sliding.  In 
two  of  the  worst  cuts,  after  the  roadbed 
had^been  graded  ready  for  track  but  before 
the  track  was  laid,  the  clay  ran  in  to  a 
depth  of  5  ft.  above  grade.  The  track  was 
cribbed  through  this  mud  and  a  large  force 
of  men  put  to  work  cleaning  out  the  slide. 
The  exceptionally  wet  season  following  the 


Concrete   and   l-Beam   Solid    Floor    Road   Crossing. 


Road    Crossing    after    Grade    Was    Raised    8    Feet, 


462 


THE     RAILROAD     GAZETTE. 


Vol.  XXXVIl.,  No.  19. 

the  wing  walls,  which  are  given  a  unifornri. 
slope  of  IV2  to  1. 

Steel  Bridges. — The  longest  bridges  on  the 
line  are  those  over  the  Osage  river  and  the 
Gasconade  river.  This  latter  spans  the  val- 
ley and  the  channel  of  the  river  and  is  1,800' 
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Standard    Concrete     Elliptical    Arch    Culvert. 


Standard  Concrete  Arch   Cattle-pass. 


grading  was  probably  the  cause  of  most  of 
the  trouble,  and  there  is  little  likelihood  of 
further  interruption  of  traffic  from  this  cause. 
Waterxcays. — All  drainage  areas  were  de- 
termined by  actual  measurement  except  iu 
the  case  of  the  large  streams  where  the 
catchment  areas  were  scaled  from  maps  of 
the  United  States  land  and  geological  sur- 
veys. The  extreme  flood  discharge  per 
square   mile   in   cubic   feet   per   second   was 

calculated   from   the  formula  Q  =  — jL-1 — 

A 

in   which  A  is   the  area   of   the   catchment 
basin  in  square  miles.    This  is  approximate- 


All  of  the  concrete  arch  culverts  of  from 
5  to  40  ft.  span  are  of  one  general  design,  as 
shown  in  the  drawings,  and  the  dimensions 
are  proportional  to  the  span  in  each  case. 
The  intrados  of  the  arch  is  semi-elliptical, 
struck  with  two  radii  and  having  a  rise 
equal  to  .3535  S,  while  the  extrados  is 
formed  by  a  circular  arc.  The  floor  of  the 
culvert  is  8  in.  of  concrete,  protected  at  the 
ends  with  a  3-ft.  sill  extending  well 
down  into  the  bed  of  the  stream.  For  spans 
between  2  ft.  and  4  ft.  a  circular  arch  cul- 
vert with  side  walls  12  in.  high  was  used. 
The  discharge  apron  in  both  the  large  and 
small  culverts  is  carried  out  to  the  ends  of 
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Standard  Concrete   Abutment   and   Wing   Walls. 


ft.  long.  It  is  a  deck  bridge  composed  of 
30-ft.  and  60-ft.  plate  girder  approach  spans 
supported  on  steel  towers  with  four  legs 
resting  on  concrete  pedestals;  two  130-ft. 
truss  spans;  one  250-ft.  channel  truss  span 
and  one  60-ft.  plate  girder  end  span.  The 
substructure  consists  of  concrete  piers  sunk 
to  rock  foundation  for  the  main  spans  and 
concrete  pedestals  resting  on  piles  for  each 
of  the  legs  of  the  steel  towers  supporting 
the  viaduct  spans.  In  view  of  the  ultimate 
possibility  of  decay  of  the  pile  foundation 
for  these  pedestals,  the  footings  were  pro- 
portioned to  limit  the  load  to  one  ton  per 
square  foot.  A  better  construction  might 
have  been  to  omit  the  piling  altogether.  The 
elevation  of  the  rail  above  low  water  over 
the  channel  is  90  ft. 

The  Osage  river  bridge  is  about  1,500  ft. 
long  and  crosses  the  valley  about  50  ft. 
above  the  ground  and  70  ft.  above  low  water. 
The  channel  span  is  a  through  Petit  truss 
375  ft.  long,  and  with  this  exception  the 
bridge  is  similar  in  every  way  to  that  over 
the  Gasconade.  The  concrete  pier  under  the 
east  end  of  this  span  was  sunk  to  rock  36 
ft.  below  low  water  with  a  pneumatic  cais- 
son, and  is  106  ft.  high  from  foundation  to 
coping.  One  of  the  illustrations  shows  the 
traveler  and  falsework  used  in  erecting  this 
bridge. 

All  of  the  bridges  west  of  Versailles  are 
deck  plate  girders  with  the  exception  of  two 
crossings  of  steam  railroads  which  are 
through    girders.       Between    Versailles   and 


ly  the  same  formula  as  that  proposed  by 
Mr.  J.  P.  Frizell.  Having  determined  the 
maximum  discharge,  the  next  step  was  to 
fix  the  maximum  permissible  velocity  of 
flow  through  the  waterway  opening  which 
would  depend,  within  reasonable  limits,  on 
the  character  and  height  of  the  embank- 
ment in  the  case  of  a  culvert  and  the  na- 
ture of  the  banks  and  surroundings  in  the 
case  of  a  bridge.  Low  earth  banks  should, 
in  any  case,  have  a  waterway  with  a  sec- 
tional area  large  enough  to  carry  oft  the 
full  flow  at  a  moderate  velocity  as  fast  as 
the  water  can  reach  the  opf;ning.  A  high 
rock  fill  will  permit  of  a  higher  velocity 
of  flow  and  some  backing  up  of  the  water. 
The  sectional  areas  for  openings  on  this 
work  were  calculated  to  give  a  flow  of  7  ft. 
per  second  for  large  streams  and  up  to  as 
high  as  15  ft.  per  second  for  small  culverts 
under  high  solid  banks.  Although  the  past 
spring  has  been  exceptionally  wet  with  sev- 
eral rainfalls  exceeding  4  in.  of  water  an 
hour,  in  no  case  has  there  been  an  overflow 
or  washout.  Most  of  the  culverts  at  such 
timeo  ran  full  and  some  ran  under  a  beafi 
of  2  or  3  ft. 


Standard   Concrete  Arch    Road  Crossing. 


St.  Louis  all  of  the  bridges  are  designed  for 
loads  of  two  138-ton  locomotives  with  40,000 
lbs.  on  each  of  four  pairs  of  drivers,  fol- 
lowed by  a  load  of  4,000  lbs.  per  foot.  From 
Versailles  to  Kansas  City  the  loading  for  all 
bridges  was  taken  at  44,000  lbs.  on  drivers 
followed  by  a  load  of  4,800  lbs.  per  foot. 

Cattle  Passes  and  Road  Crossings. — The 
construction  of  these  breaks  in  the  line  of 
road-bed  has  been  as  permanent  and  sub- 
stantial as  that  of  other  structures.  The 
drawings   show   the   standard    concrete-arch 


OcrouEU  21,   1904. 


THE     RAILROAD     CAZETTi:. 


465 


cattle  pass  and  road  crossing.  The  cattle 
pass  has  a  circular  arch  of  4  ft.  span  and 
is  6  ft.  high  from  floor  to  crown.  It  i.-: 
paved  with  8  in.  of  concrete  and  is  quite  sim- 
ilar in  design  to  the  small  culverts  used. 
The  road  crossing  has  a  circular  arch  of  16 
ft.  span  with  side  walls  8  ft.  high. 

Still  another  form  of  concrete  work  shown 
in  the  drawings  is  the  concrete  and  I-beam 
span.  This  can  be  used  for  openings  where 
the  height  of  sub-grade  is  not  sufficient  to 
allow  the  required  depth  of  filling  over  the 
crown  of  a  circular  or  elliptical  arch.  It 
is  built  with  the  usual  abutments,  and  on 
these  is  supported  a  concrete  monolith  slab 
22  in.  deep  containing  eight  20-in.,  6.5-lb.  1- 
beams,  together  with  corrugated  steel  rein- 
forcing bars  laid  close  to  the  bottom  sur- 
face. The  top  of  this  monolith  is  troughed 
to  a  depth  of  9  in.  and  a  layer  of  sand  3  in. 
deep  is  spread  over  the  concrete  to  act  as 
a  cushion.  The  ties  are  laid  on  this  sand 
and  '  filled  around  with  rock  ballast  flush 
with  the  top  of  the  sides.  One  of  the  pho- 
tographs shows  one  of  these  spans  which 
was  put  in  and  afterwards  the  grade  was 
raised  8  ft.  on  account  of  a  railroad  cross- 
ing beyond.  An  arch  was  built  up  over  the 
flat  span  and  the  filling  put  in  above  the 
arch  without  disturbing  the  original  span. 
The  wing  walls  were  built  up  and  cut  to  ac- 
commodate the  increased  height  of  the  bank. 

TUnnels. — The  aggregate  length  of  the 
four  tunnels  on  the  line  is  4,000  ft.  They 
were  all  excavated  through  rock  and  with 
the  exception  of  two  bad  slides  due  to  faulty 
blasting,  no  special  difficulties  were  encoun- 
tered.    Three     of     the     tunnels     are     lined 


Main  Span  of  Deck  Bridge  over  the  Gasconade  River. 


throughout  with  concrete  18  in.  thick.  The 
dimensions  of  all  are  the  same,  being  18  ft. 
wide  and  22  ft.  high  from  top  of  rail  to 
crown.  When  the  material  was  soft  and 
dangerous  a  temporary  timber  lining  was 
built  in  as  shown  on  the  drawings,  and  the 
permanent  lining  put  in  afterwards  without 
disturbing  it.  Expansion  joints  were  pro- 
vided for  the  concrete  lining  where  neces- 
sary. 

Concrete.— The  standard  mixture  of  con- 
crete used  in  all  work  on  the  line  was  one 
sack  of  95  lbs.  of  Portland  cement,  3  cu. 
ft.  of  sand  and  5  cu.  ft.  of  gravel  or  broken 


Erecting   Main  Span  of  Osage   River  Bridge. 


stone.  lola  cement  was  used  more  than  any" 
other  brand  chiefly  because  of  its  availa- 
bility. The  stone  used  was  a  good  qual- 
ity of  limestone  broken  to  2  in.  and  less,  and. 
mixed  as  it  came  from  the  crusher  without 
screening.  All  concrete  was  mixed  quite 
wet  and  a  flat  spade  was  worked  in  between 
the  forms  and  the  mixture  as  the  concrete 
was  laid.  Perfect  mortar  faces  showing  ail 
of  the  grain  of  the  wood  in  the  forms  were 
obtained  in  this  way.  Oiled  paper  was  tried 
as  a  facing  on  one  of  the  important  bridge 
piers  to  prevent  the  concrete  taking  an  im- 
pression of  the  forms,  but  the  paper 
wrinkled  and  the  results  were  not  satisfac- 
tory. 

Regular  tests  of  all  cements  used  were 
made  at  the  Chief  Engineer's  office  in  St. 
Louis  and  the  average  of  all  tests  was  more 
than  500  lbs.  for  neat  bricquettes  after 
seven  days  ageing.  Tests  were  also  made  to 
determine  the  effects  of  setting  concrete  in 
freezing  weather,  on  the  use  of  salt  in  mix- 
ing during  cold  weather  and  on  retaining: 
the  crusher  dust  in  the  broken  stone.  The 
results  show  that  concrete  was  damaged  by 
freezing  and  by  the  use  of  salt.  Salt  is 
worse  than  useless  because  it  will  not  pre- 
vent freezing  when  the  temperature  is  low 
enough  to  damage  the  concrete  in  setting. 
Stone  dust  added  to  the  cement  mortar  in- 
creases its  strength. 

Track. — The  track  is  laid  -with  Am.  Soc. 
C.  E.  standard  80-lb.  rail,  with  Continuous 
rail  joints  and  Harvey  grip  nuts.  All  curves 
are  eased  on  Crandall's  spiral,  the  length  of 
easement  being  100  ft.  for  each  degree  of 
curve  per  100  ft.  on  the  western  division 
where  the  roadbed  was  graded  accordingly. 
On  the  eastern  division  where  easement  was 
not  provided  for  in  the  grading,  the  length 
of  easement  was  made  uniformly  120  ft. 
The  track  is  being  ballasted  by  the  railroad" 
company's  own  forces  with  gravel  and 
broken  stone,  and  this  work  is  about  70  per 
cent,  completed.  Gravel  is  being  loaded 
from  streams  along  the  line  by  teams  trap- 
ping into  Rodger  ballast  cars  run  out  on 
spurs  built  down  along  the  banks,  and  by 
an  "orange  peel"  bucket  dredge  which  has- 
a  capacity  of  1,000  cu.  yds.  a  day. 

Crusher  Plant. — The  western  end  of  the 
line  will  be  ballasted  with  rock  obtained" 
from  an  elaborate  crusher  plant  located  25 
miles  east  of  Kansas  City.  This  plant  has 
only  recently  been  put  in  operation  and  has- 
a  capacity  of  1,000  cu.  yds.  in  10  hours.  The 
quarry  is  300  ft.  wide  and  1,000  ft.  long, 
and  it  is  spanned  with  a  Lidgerwood  cable- 
way  with  a  span  of  1,150  ft.  carried  on  two- 
traveling  towers  103.5  ft.  high.  These 
towers  run  on  a  set  of  seven  parallel  rails- 
running  across  each  end  of  the  quarry.  A. 
double  transfer  track  runs  across  the  center 
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of  the  quarry,  and  at  one  a  loading  chute 
or  hopper  is  mounted  over  both  tracks. 
Stone  is  taken  from  out  of  the  ground  and 
loaded  into  5-yd.  steel  skip  buckets  hung 
from  the  cableway.  These  ,  are  then  run 
over  the  chute  on  the  transfer  tracks  and 
•dumped.  The  transfer  tracks  are  on  a  4 
per  cent,  grade  and  at  the  lower  end  be- 
yond the  quarry  they  terminate  over  the 
hopper  supplying  the  stone  crushers.  Two 
Austin  6-yd.  dump  cars  run  on  these  tracks 
and  they  are  attached  to  an  endless  cable 
which  passes  around  a  friction  drum  at  the 
upper  end.  As  a  loaded  car  runs  down  from 
the  loading  chute  it  draws  the  empty  car 
up  under  the  cableway  without  additional 
power.  In  order  to  bring  the  two  cars  al- 
ternately over  the  crusher  hopper  without 
using  a  switch,  the  transfer  tracks  begin  to 
converge  at  a  point  about  100  ft.  away  from 
the  crusher  and  the  inside  rails  cross  on  a 
No.  7  frog  about  50  ft.  away.  From  the  frog 
on  down,  the  inside  rail  of  one  track  ap- 
proaches the  outside  rail  of  the  other  track 
until  they  lie  side  by  side  with  each  other 
and  only  about  5  in.  apart.  The  cars  are 
dumped  automatically  and  one  man  at  the 
friction  drum  controls  all  their  movements. 
In  the  crusher  house  there  is  an  Austin 
No.  714  tandem  crusher'and  a  No.  5  crusher 
which  deliver  the  broken  stone  on  to  a 
Jbucket  conveyor  which  carries  it  up  to  the 
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screens  over  the  storage  bins.  One  loading 
track  runs  under  the  storage  bin  and  another 
runs  alongside  of  it  so  that  two  cars  can  be 
loaded  at  one  time  if  necessary.  These 
tracks  give  ample  storage  capacity  for  cars 
and  operate  by  gravity  so  that  cars  can  be 
dropped  down  as  needed  by  one  brakeman 
without  the  use  of  an  engine. 

Water   Supply. — There   are   16    water   sta- 
tions on  the  line  exclusive  of  St.  Louis  and 


that  have  been  built.  These  range  in  area 
from  10  to  25  acres,  ,are  from  16  to  23  ft. 
deep  and  have  a  storage  capacity  of  from 
20  million  to  55  million  gallons  of  water. 
The  dams  are  all  made  of  earth  with  care- 
fully built  puddle  cores  and  slopes  of  2  to 
1  and  1%  to  1.  With  the  exception  of  the 
dam  at  Windsor  all  water  slopes  are  paved 
with  stone.  All  of  the  spillways,  except  one, 
are  cut  through  solid  rock  around  the  ends 
of  the  dams  or  are  in  solid  masonry  outlets 
through  the  dam.  They  have  been  carefully 
designed  and  proportioned  from  known 
areas  of  watershed  and  maximum  rainfall, 
and  the  depth  of  the  discharge  stream  is 
limited  by  giving  the  proper  area  of  cross- 
section  to  the  opening. 

In  the  case  of  the  reservoir  at  Wiadsor, 
a  highway  immediately  below  the  dam  made 
it  desirable  not  to  divert  the  water  from 
its  natural  channel  and  accordingly  a  15- 
ft.  concrete  arch  was  built  through  the  dam 
and  a  heavy  concrete  floor  laid  in  the  bar- 
rel. The  floor  and  wings  of  the  arch  were 
extended  in  under  the  reservoir  a  few  feet 
and  a  square  well  was  built  up  to  the  flow 
line  of  the  reservoir  by  carrying  up  the 
head  wall,  the  wing  walls  and  a  cross  wall 
to  close  the  front  opening  of  the  wings. 
Concrete  pillars  4  ft.  high  were  built  up  on 
the  four  corners  of  this  well,  thereby  mak- 
ing four  weirs  each  15  ft.  long.     The  length 


Water  Tank  and  40-Pocket  Coal  Chute  ^t  Eldon,  Mo. 


Kansas  City.  Water  is  pumped  from 
streams  at  three  stations,  from  deep  wells 
at  four  stations,  from  artificial  reservoirs 
at  four  stations,  and  at  three  stations  the 
tanks  are  kept  full  by  a  gravity  supply  from 
reservoirs.  At  Union,  water  is  drawn  into 
the  tank  from  the  town  water  mains.  The 
most  interesting  feature  of  this  part  ofthe 
construction  work  is  the  artificial  reservoirs 


of  these  weirs  was  determined  by  limiting 
the  depth  of  water  flowing  over  to  4  ft.  and 
applying  the  Francis  weir  formula  for  dis- 
charge. The  maximum  depth  flowing  over 
up  to  the  present  time  has  only  been  18  In. 
The  well  walls  are  2  ft.  thick  and  are  re- 
inforced with  steel  rods.  There  has  been 
no  leakage  through  the  concrete  except  at 
one  point  where  there  is  a  slight  trickling. 


Plan  of  Combination  Freight  and  Passenger  Station  for  Small  Towns. 
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This  reservoir  has  a  watershed  of  1^/4  sq. 
miles,  and  the  depth  under  normal  condi- 
tions is  IG  ft.  An  overflow  essentially 
similar  to  the  one  described  has  also  been 
constructed  in  the  dam  at  the  Medford  res- 
ervoir at  which  place  the  railroad  embank- 
ment, properly  widened  and  strengthened, 
forms  the  dam. 

The  drainage  area  of  the  reservoir  at 
Pleasant  Hill  is  so  small,  being  only  210 
acres,  that  the  capacity  (55,000,000  gallons) 
•was  made  correspondingly  large  in  order 
to  retain  the  greater  part  of  the  run-off  in 
■wet  seasons  and  all  of  it  in  dry  seasons.  It 
is  now  approximately  half  full  and  is  slowly 
rising,  as  there  are  two  springs  discharging 
into  il  which  flow  constantly  and  which  dur- 
ing a  dry  season  will  almost  compensate 
for  losses  by  evaporation. 

In  the  three  gravity  reservoirs  at  Argyle, 
Henley  and  Pleasant  Hill,  the  water  is  con- 
veyed under  the  dam  to  the  water  tanks 
(situated  from  a  half  mile  to  I14  miles 
away)  through  concrete  intakes  in  the  res- 
ervoirs and  cast-iron  pipes  running  under 
the  dams  to  the  tanks.    Just  below  the  dams 


Otto  gasolene  engines,  and  the  coal  is 
dumped  into  storage  bins  feeding  the  ser- 
vice pockets.  One  of  the  illustrations 
shows  the  water  tanks  and  coal  pocket  at 
Eldon. 

Station  Buildings. — The  station  buildings 
along  the  road  are  much  in  advance  of  those 
usually  built  on  new  lines.  Two  of  the  sta- 
tions are  shown  in  the  photographs  and  one 
of  the  drawings  shows  a  plan  of  the  stan- 
dard station  for  small  towns.  At  points 
where  suitable  houses  cannot  be  rented  the 
stations  are  built  with  living  rooms  in  the 
second  story  for  the  agent. 

Shops. — No  shops  have  yet  been  built  but 
ultimately  engine  terminal  facilities  will  be 
provided  at  St.  Louis.  For  the  present  the 
Rock  Island  shops  at  Kansas  City  will  be 
used  for  repairs  to  rolling  stock. 

Contractors. — Reichardt  &  McCarthy  did 
the  grading  from  Union  to  Belle,  45  miles. 
H.  F.  Balch  &  Co.  graded  the  road  from 
Belle  to  Versailles,  72  miles,  and  Stubbs, 
Flick,  Johnson  Construction  Co.  finished  the 
grading  from  Versailles  to  Kansas  City.  A. 
J.   Tullock   and   the  American  Bridge  Com- 


foaming  with  water  treated  with  alkalines 
is  the  lowering  of  the  surface  tension  of  the 
liquid  by  the  solution  of  soda  salts.  Caustic 
soda  produces  the  most  foaming  action,  and 
silicate  of  soda,  carbonate  of  soda',  sulphate 
of  soda  and  chloride  of  soda  produce  lesser 
amounts  in  that  order  for  a  given  strength 
of  solution.  All  boiler  water  under  pres- 
sure is  in  a  turbulent  state,  and  when  the 
throttle  is  opened  the  pressure  is  momentar- 
ily lowered,  the  superheated  gases  in  the 
water  immediately  lift  the  water  to  an 
amount  depending  on  the  resistance  of  the 
surface  tension,  and  any  substance  in  solu- 
tion which  lowers  the  surface  tension  will 
cause  foaming.  The  only  relief  from  waters 
containing  large  amounts  of  soda,  lime  and 
magnesium  appears  to  be  by  the  use  of 
some  salt  of  barium.  Crystallized  barium 
hydrate  costs  about  $30  a  ton,  and  for  bad 
water  about  15.2  lbs.  of  the  hydrate  is  re- 
quired per  1,000  gallons. 

Mr.  F.  B.  Leopold,  Chicago,  111.,  in  a  writ- 
ten communication,  took  up  the  comparative 
advantages  of  the  continuous  and  intermit- 
tent processes  for  treating  feed-water  chemi- 
cally. The  intermittent  system  is  to  be  pre- 
ferred (1)  for  plants  having  a  capacity  of 
less  than  50,000  gallons  of  water  per  day  and 
situated  where  economy  of  space  is  no  ob- 
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there  are  concrete  valve  chambers  contain- 
ing two  gate  valves  and  a  blow-off  pipe  for 
cleaning  out  the  supply  mains.  Automatic 
check  valves  are  provided  at  the  tanks 
which  stop  the  flow  of  water  when  the  tanks 
are  full.  No  attendant  is  needed  and  the 
cost  of  operation  is  reduced  to  nothing. 

The  water  tanks  are  standard  50,000  gal- 
lon wooden  tubs  mounted  on  steel  towers 
25  ft.  high.  They  are  set  25  ft.  inside  the 
station  ground  limits  opposite  the  stand- 
pipes  and  are  connected  to  the  latter  by  14- 
in.  cast  iron  pipes.  The  standpipes  are  of 
the  Sheffleld  pattern  with  12-in.  spouts  and 
are  set  between  the  main  line  and  the  pass- 
ing track,  250  ft.  from  the  center  of  the 
depot  building.  The  high  elevation  of  the 
tank  and  the  large  standpipes  give  a  flow 
of  water  with  the  valve  wide  open 
that  is  greater  than  can  pass  through 
the  ordinary  opening  in  the  top  of  the 
tender.  At  all  of  the  water  stations 
where  water  is  pumped,  Fairbanks-Morse 
gasolene  engine  pumps  have  been  installed. 
These  pumps  are  of  8,  10  and  15  h.p.,  de- 
pending on  the  work  to  be  done  and  the 
minimum  capacity  of  the  plants  is  6,000 
gallons  an  hour. 

The  whole  scheme  of  water  supply  for 
this  line  is  probably  unsurpassed  by  that  of 
any  other  road  in  the  Mississippi  valley 
both  as  to  quantity  and  quality.  The  sta- 
tions have  been  arranged  so  that  the  dis- 
tance between  tanks  varies  from  12  to  22 
miles. 

Coal  Chutes. — Five  coal  chutes  have  been 
built  along  the  line.  The  chute  at  Eldon 
has  40  pockets,  20  on  each  side,  and  those 
at  Union,  Belle,  Windsor  and  Pleasant  Hill 
have  20  pockets  on  one  side  only.  These 
chutes  are  designed  to  haul  full  car  loads 
up  20  per  cent,  inclines  by  means  of  25  h.p. 


pany  built  and  erected  the  bridges.  J.  H. 
Roberts  laid  the  track  from  the  Osage  river 
to  Kansas  City,  and  the  railroad  company's 
own  forces  laid  the  remainder  of  the  track, 
did  the  ballasting  and  built  the  reservoirs. 
Fairbanks,  Morse  &  Co.  built  the  water  sta- 
tions, John  Volk  &  Co.  built  the  coal  chutes, 
and  A.  J.  Gorg  erected  the  station  buildings. 


International   Engineering   Congress. 


(Continued  from  page  450.) 

SECTION    E MECHANICAL    ENGINEERING. 

Col.  H.  S.  Haines  presided  over  the  meet- 
ings of  this  section.  On  the  first  day  the 
discussion  was  on  the  paper  by  Mr.  J.  O. 
Handy,  chief  chemist  of  the  Pittsburg  Test- 
ing Laboratory,  on  the  Purification  of  Water 
for  the  Production  of  Steam.  This  paper 
considered  methods  of  purification  under 
two  classes,  mechanical  and  chemical,  and 
particularly  with  reference  to  feed-waters  for 
locomotive  boilers.  A  number  of  written 
discussions  were  read  dealing  with  the  ef- 
ficiency of  the  stirring  apparatus  used  in  the 
continuous  method  of  chemical  purification 
and  the  tendency  of  feed-water  to  cause 
foaming  when  it  is  treated  with  alkaline  re- 
agents. 

Mr.  A.  McGill,  Ottawa,  Can.,  referred  to 
the  difficulty  of  maintaining  a  perfect  solu- 
tion containing  no  floating  particles  in  the 
tanks.  These  floating  particles  become  in- 
crusted  with  a  hard  insoluble  coating,  and  the 
only  method  of  breaking  them  up  before  en- 
tering the  boiler  is  by  prolonged  and  violent 
mechanical  agitation.  This  breaks  up  the 
coated  particles  and  allows  the  chemical 
reagents  to  act  on  the  impurities,  so  that 
they  can  be  precipitated  in  the  settling  tank 
in  the  form  of  a  sludge.    The  chief  cause  of 


ject.  (2)  For  plants  of  any  capacity  when; 
in  charge  of  unskilled  labor  and  space  per- 
mits. (3)  For  plants  of  any  capacity  re- 
gardless of  supervision  when  the  water  is 
variable  in  character,  as  for  example  river 
water.  (4)  For  plants  where  the  consump- 
tion is  variable  or  considerable  elasticity  in 
the  output  is  desired.  This  type  of  plant  is 
generally  used  in  industrial  works.  The 
cost  of  installation  of  small  plants  working 
on  the  intermittent  system  is  less  than  for 
continuous  plants,  and  the  cost  of  attendance 
is  also  much  less.  In  a  continuous  plant  the 
regulating  devices  are  easily  deranged  in 
small  installations,  and  when  treating  vari- 
able water  they  must  be  manipulated  con- 
stantly to  provide  the  proper  quantities  of 
reagents,  and  to  do  it  properly  the  tanks 
would  have  to  be  completely  emptied.  To  do 
this  would  require  several  hours;  but,  on  the 
other  hand,  with  the  intermittent  system 
each  tank  is  treated  individually  to  meet  its 
requirements  and  changes  in  the  character 
of  the  water  can  be  provided  for  imme- 
diately and  with  absolute  accuracy  by  supply- 
ing just  the  right  quantities  of  reagents. 
Where  large  quantities  are  used  during  short 
periods  of  time,  a  continuous  plant  must  be 
installed  with  a  capacity  equal  to  the  maxi- 
mum demand  for  water.  An  intermittent 
plant,  however,  has  one  tank  of  settled  water 
always  in  reserve  to  carry  over  the  maxi- 
mum demand.  The  size  of  the  plant  can 
therefore  be  determined  by  the  average  de- 
mand. 

Continuous  plants  are  used  to  advantage: 
(1)  Where  space  is  limited.  (2)  Where 
the  water  softening;  plant  is-  located  at  a 
point  some  distance  from  the  point  where 
the  water  is  to  bu  used  and  the 'output  must 
be  pumped.  (31  Where  the  water  to  be  puri- 
fied  is  constant  in  analysis  as  many  well 
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■waters  are.  (4)  Where  the  water  to  be  puri- 
fied can  only  be  supplied  at  about  the  rate 
of  purification.  (5)  Where  the  plant  is  in 
direct  charge  of  an  operator  with  some  tech- 
nical and -chemical  knowledge. 

Continuous  plants  are  particularly  adapted 
to  installations  where  the  water  supply 
just  about  equals  the  consumption.  Under 
these  conditions,  except  in  ihe  case  of  very 
large  plants,  an  intermittent  system  would 
require  a  number  of  extra  tanks,  and  the 
cost  of  installation  and  attendance  would  in 
most  cases  be  much  greater  than  for  the 
continuous  system.  For  railroad  water  puri- 
fying plants  the  continuous  system  is  prob- 
ably the  most  satisfactory  and  economical, 
because  the  conditions  are  generally  similar 
to  those  outlined  above. 

Adjustable  Stay-holts. — Mr.  O.  Busse,  Lo- 
comotive Superintendent,  Danish  State  Rail- 
ways, Copenhagen,  read  a  short  paper  on  this 
subject.    He  said  in  part: 

"Tube-sheets  in  locomotive  fire-boxes  are 
stretched  by  the  frequent  rolling  of  the  tubes, 
and  if  a  tube-sheet  is  fastened  to  the  crown- 
sheet,  which  again  is  stayed  to  the  outer 
shell  of  the  boiler,  the  stretching  of  the 
tube-sheet  will  cause  a  bending  in  the  flange 
which  in  time  will  lead  to  fractures.  Sev- 
eral forms  of  stay-bolts  have  been  tried 
which  are  intended  to  allow  the  tube-sheet 
to  stretch,  but  most  of  them  are  useful  only 
when  there  is  no  steam  in  the  boiler.  As 
soon  as  steam  pressure  is  raised  the  top  of 
the  fire-box  will  be  pressed  in  just  as  far  as 
the  stretching  of  the  tube-sheet  had  brought 
it  before,  and  fracture  of  the  flange  will 
commence. 

Much  ignorance  exists  as  to  the  effect  of 
expansion  in  boiler  tubes  in  plates.  The 
writer  made  a  stay-bolt  supplied  with  an  ex- 
tension which  passed  through  a  gland 
screwed  in  a  socket  and  acting  on  a  lever 
with  a  proportion  of  1  to  6.  By  means  of 
this  device  it  was  possible  to  measure  the 
displacement  of  the  fire-box  sheets.  A  few 
minutes  after  the  fire  was  lighted  the 
pointer  showed  3  mm.,  answering  to  a  dis- 
placement of  the  sheet  of  0.5  mm.,  and  after- 
wards it  slowly  rose  to  5  mm.,  where  it  re- 
mained stationary  until  steam  pressure  be- 
gan to  rise.  With  a  steam  pressure  of  21  lbs. 
the  pointer  indicated  3  mm.  or  0.5  mm.  dis- 
placement, and  then  fell  slowly  back  to  1 
mm.,  when  the  full  pressure  of  185  lbs.  was 
reached.  After  the  boiler  had  cooled  down 
the  plates  resumed  their  normal  position. 
This  experiment  showed  that  it  is  not  nec- 
essary to  use  flexible  top-stays  to  equalize 
the  expansion  due  to  heat;  but  it  is  only 
necessary  to  take  up  the  extension  of  the 
tube-sheet  caused  by  rolling  the  tubes. 

A  new  arrangement  designed  by  the  writer 
and  introduced  on  the  locomotives  of  the 
Danish  State  Jlailways,  not  only  allows  for 
the  stretching  of  the  tube-sheet  during  the 
heating  of  the  fire-box,  but  also  gives  a 
means  of  shortening  the  stays  in  proportion 
to  the  Etretch  of  the  tube-sheet  every  time  the 
tubes  are  rolled  when  the  locomotive  is  in 
the  shop  for  repairs.  This  form  of  stay  is 
used  in  the  first  row  or  first  and  second 
rows  of  stay-lxilts.  The  bolts  are  screwed 
into  the  top-sheet  and  are  frf-e  to  move  in  a 
socket  which  is  secured  in  the  outer  shell  of 
the  boiler.  A  nut  rests  on  this  socket,  by 
means  of  which  the  stay-bolt.s  may  be  short- 
ened up  each  time  the  tubes  are  rolled.  To 
prevent  leakage  around  the  boit  and  socket, 
a  cap  is  screwed  on  top  the  sock*  r,  with  a 
millboard  wa.<^her  underneath.  To  allow  for 
the  stretching  sideways  in  thesp  stay  •,  the 
nut  is  made  with  a  spheritsal  bearing  surface. 
"tMiere  it  is  not  possible  to  get  thf  side  stays 
at  right  angles  to  the  plates  the  stay-bolts 
are  riveted  over  kU'-t  they  are  screwed  into 
the  fire-box     nept-    .ir.il    f'>v  thi'~   (.nrnosf-  ihr- 


outer  end  of  the  stay  on  which  the  holding 
on  is  done  is  provided  with  a  long  threaded 
nut. 

The  Paris,  Lyons  &  Mediterranean  is 
using  stay-bolts  very  similar  to  these,  but 
they  are  only  applied  to  boilers  with  flat 
crown-sheets. 

Abstracts  of  the  discussion  of  papers  in 
the  other  sections  will  be  continued  in  a 
subsequent  issue. 


New    Compound     Locomotives    in     Bavaria. 


BY   CHARLES  E.    KING. 

It  is  interesting  to  note  how  surely,  if 
slowly,  the  main  features  in  American  loco- 
motive construction  are  incorporated  in  the 
practice  of  the  railroads  of  the  European 
Continent.  In  the  boilers,  for  instance,  the 
old  smoke-box  has  long  been  completely  re- 
placed by  the  cylindrical  smoke-box  and  the 
circular  flue  sheet.  More  recently  conical 
boiler  rings,  and  wide  fire-boxes,  with  or 
without  such  conical  rings,  have  had  many 
applications,  and  the  various  American  plans 
for  supporting  the  boiler  on  its  frame  have 
been  imitated.  The  American  system  of  riv- 
eting the  plates  has  in  many  instances  been 
employed.  Boiler  accessories  of  American 
origin  have  an  extended  application.  The 
cab  for  the  enginemen  has  been  slowly  mod- 
eled after  the  American  prototype  but  with 
improvements  thereon.    In  the  engine  itself. 


improvement  of  detail.  The  American  loco- 
motive is  always  considered  the  pioneer,  and 
in  its  advance  towards  those  improvements 
in  construction  necessitated  by  its  size  alone, 
it  is  hardly  to  be  expected  to  possess  the 
refinements  of  detail  or  combine  the  elegance 
of  design  which  is  so  much  considered  in 
countries  where  fine  calculations  and  shop 
labor  are  neither  of  them  such  expensive 
items  as  in  the  United  States. 

The  locomotives  here  illustrated  represent, 
save  for  the  bar-frames,  the  most  approved 
and  latest  practice  of  Continental  Europe. 
They  have  four  cylinders,  compounded,  and 
all  placed  in  the  line  of  the  smoke-box  sad- 
dle with  which,  and  the  valve-boxes,  they 
are  cast  in  two  separate  pieces  and  bolted 
together  at  the  middle  line.  The  inside  high- 
pressure  cylinders  drive  on  the  crank-axle 
of  the  forward  pair  of  drivers  and  the  out- 
side low-pressure  cylinders  drive  on  crank- 
pins  outside  of  the  same  pair  of  wheels,  the 
angle  formed  between  each  of  the  cranks  of 
the  same  group  being,  of  course,  90  deg. 
This  disposition  of  the  cylinders  (due,  orig- 
inally, to  Monsieur  E.  Sauvage,  of  the 
Chemin  de  Fer  du  Nord,  France,  as  exempli- 
fied in  his  compound  locomotive  exhibited 
at  Paris  in  the  year  1889)  does  not  com- 
bine that  advantage  of  dividing  the  motor 
stresses  which  it  was  first  sought  to  obtain 
in  the  compound  locomotives  of  Mr.  Webb 
or  of  the  later  French  locomotives  of  the 
"Nord" — which  only  differed  from  Webb's  by 
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piston-valves  for  both  high  and  low-pressure 
cylinders  have  recently  had  extended  applica- 
tions and  American  experience  in  regard  to 
these  valves  is  still  closely  watched.  Large 
groups  of  cylinders  cast  in  two  pieces  are 
now  assembled  in  the  American  way.  In 
the  rolling  gear,  four-wheel  trucks  or  pilots 
have  become  universal  and  the  American 
lateral  swing  frame  has  been  given  a  very 
fair  trial  in  the  eastern  countries  of  Europe, 
and  now,  in  the  last  few  months  bar  frames 
have  been  adopted.  In  the  use  of  steel  cast- 
ings, also,  for  various  parts  of  the  motion 
and  wheel-work  American  practice  is  much 
followed.  A  mere  detail,  but  which  affects 
greatly  the  superficial  appearance  of  the 
locomotive,  is  the  a-bandonment  of  wheel- 
covers  and  "splashers"  by  many  progressive 
railroads  of  southeast  and  central  Europe. 
This  has  been  due  to  the  raising  of  the  boiler 
very  high  according  to  the  American  pre- 
cedent. 

But  one  detail  of  the  American  locomo- 
tive which,  if  adopted,  would  retrograde 
European  advance  by  60  years  or  more,  is 
the  old-fashioned  Stephenson  or  "Howe" 
valve-motion  and  its  antiquated  eccentric 
gear.  The  Walschaerts'  (Belgian)  gear,  al- 
though originated  many  years  ago,  repre- 
sents all  that  modern  science  can  do  for 
an  excellent  distribution  combined  with 
every-day  practicability.  Even  where  Amer- 
ican "notions"  have  been  finally  adopted  it 
has  nearly  always  been  with  a  very  distinct 


the  addition  of  a  fourth  cylinder.  But  the 
Sauvage  arrangement  is  now  at  last  defi- 
nitely adopted  in  Europe  as  being  the  most 
practical  of  the  two  methods  of  construction 
since  the  principal  objection  to  the  excessive 
fatigue  in  a  single  driving  axle  has  been  met 
by  the  provision  of  a  stronger  type  of  crank- 
axle  with  an  oblique  arm  between  the  two 
half-webs  of,  the  cranks.  In  the  locomotive 
illustrated  the  crank  pins  are  hollow  and 
the  oblique  arm  is  of  a  rectangular  section. 
The  forgings  for  the  crank  axles  are  usually 
obtained  from  Krupp's.  At  Krupp's  these  may 
be  seen  forged  from  an  ingot  of  nickel  steel, 
the  mass  being  first  shaped  in  one  plane,  and 
then,  when  completed,  simply  given  a  quar- 
ter twist  at  one  end  to  obtain  the  angle  of 
90  deg.  for  the  crank  pins.  This  type 
of  axle  renders  it  possible  to  forge  the  faces 
of  the  crank-arms  or  half-webs,  which  is  an 
impossibility  with  ordinary  double-cheek 
cranks.  With  these  latter  it  is  usual  at 
Krupp's  to  forge  a  solid  block  for  each 
"throw"  and  to  form  the  two  cheeks  by  run- 
ning a  circular  saw  into  the  block  as  far  as 
the  bored-out  portion  near  the  future  crank 
pin.  The  oblique-type  axle  is  also  largely 
used  on  the  Continent  for  locomotives  of  the 
so-called  "French"  type,  I.e.,  Webb  modifica- 
tion. 

The  foregoing  details  will  be  of  interest 
to  those  American  builders  who  may  find  it 
an  advantage  to  construct  engines  with  in- 
side cylinders,  the  inside  cranks  and  the  valve 
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gear  of  Walschaerts'  being  the  only  import- 
ant difference  to  which  the  American  maker 
is  not  accustomed. 

In  these  new  locomotives  e^ch  cylinder  is 
provided  with  a  piston-valve  giving  internal 
admission,  those  of  the  high  pressure,  in- 
side the  frames,  being  driven  indirectly  from 
the  rocking  shaft  worked  by  the  upper  end 
of  the  advance  lever.  The  customary  prac- 
tice of  allowing  a  later  cut-off  in  the  low 
pressure  cylinders  is  possible  with  this  ar- 
rangement, but  not  at  the  will  of  the  en- 
gineman  as  is  the  case  when  two  sets  of 
valve  gears  are  used.  In  some  countries 
(Saxony  for  instance)  two  sets  of  valve 
gears  were  originally  employed,  with  sepa- 
rate reversing  gears  for  each,  for  locomo- 
tives having  Webb's  first  arrangement,  but 
after  ascertaining  the  most  economical  ratio 
of  cut-off  for  the  low  pressure  cylinders  the 
double  reversing  gear  was  abandoned.  I.,ike- 
wise  all  over  the  European  Continent,  ex- 
cepting in  France,  one  set  of  valve  gears  for 
four  valves  is  now  considered  to  be  the  best 
practice.  In  Austria  the  valve  travel  is  the 
same  for  all  four  valves,  but  the  h.p.  and 
l.p.  cylinders  have  a  volume  ratio  of  1  to  3. 
In  Italy  the  ideal  arrangement  has  been  made 
a  great  success:  that  is,  of  only  two  valves 
for  four  cylinders  yet  with  the  cut-off 
variable  between  the  two  groups  of  cylinders 
and  only   one  reversing  screw,  so  that   the 


American  locomotives  in  Europe  have  been 
seen  standing  in  a  pool  of  water  caused  by 
leaky  joints  while  the  actual  boiler  pres- 
sure was  uot  half  those  quoted. 

The  forged  bar-frames  of  these  locomo- 
tives are  finely  milled  and  slotted  over  every 
inch  of  their  surface  equal  to  the  finish  of 
the  best  American  motion-work,  and  the 
whole  of  the  connections  to  the  frames  are 
fitted  with  the  closest  accuracy.  This  ex- 
pensive work  may  be  criticized — as  to  its 
absolute  necessity,  but  it  is  the  regular  Con- 
tinental, practice  to  finish  elaborately.  Even 
the  tires  are  scrape  finished  to  a  brilliant 
surface  that,  in  common  with  all  the  ma- 
chinery, is  kept  up  in  service  and  contrib- 
utes some  to  the  sense  of  order,  method  and 
cleanliness  of  the  men  to  whom  the  locomo- 
tives are  entrusted.  Considered  as  a  whole, 
with  a  view  to  harmony  of  design  these 
beautiful  new  machines  have,  for  the  time 
being,  no  rival  in  Europe.  There  is  not  a 
single  part  in  them  that  is  superfluous,  as 
was  too  commonly  the  case  with  Continental 
locomotives  of  10  years  ago.  There  are  no 
outside  steam  pipes  as  in  French  locomo- 
tives, and  yet  the  steam  pipe  has  a  mini- 
mum length  to  reach  the  high-pressure  cylin- 
ders. The  sand-box,  always  unsightly  upon 
any  locomotive  boiler,  is  rather  less  hid- 
eous here  than  the  American  sand-helmet. 
The  chimney  can  be  extended  whenever  the 


movement,  yet  provided  with  the  American 
spring  latch  and  a  finely-notched  quadrant. 
There  are  wind-screens  fixed  vertically  out- 
side of  the  cab  for  use  whenever  it  is  nec- 
essary to  look  around  the  cab  sides.  Gates 
are  provided  between  the  engine  and  tender. 
The  tenders  are  extra  large,  carrying  seven 
tons  of  coal  and  21  cubic  meters  of  water 
(21  tons).  They  have  gide  fillers  at  the 
front  end  so  that  the  fireman  can  handle  the 
crane  hydrant  from  the  footplate  and  see 
the  height  of  the  water  in  the  tank  at  all 
times.  The  tender  trucks  are  of  German 
standard  construction  with  plate  frames. 
In  common  with  nearly  all  Continental  loco- 
motives these  are  fitted  with  tachographs 
of  the  Hausshalter  model,  shcrwing  the 
speeds  attained  and  recording  them.  The 
use  of  a  tachometer  of  great  precision  is 
held  to  be  of  first  importance  by  European 
railroads  where  individual  guessing  at  train 
speeds  would  not  be  tolerated.  The  "clock" 
is  fixed  in  the  engineer's  side  of  the  cab  and 
is  operated  by  the  rear  driver  on  the  right- 
hand  side  in  both  types  of  locomotive. 

These  engines  were  designed  and  built  by 
the  firm  of  J.  A.  Maffei,  of  Muenchen,  Bava- 
ria, to  conditions  laid  down  by  the  chief  of 
traction  of  the  Bayerische  Staatseisenbah- 
nen  at  Muenchen.  Ten  have  already  been 
built  and  have  just  been  put  into  service, 
and  25  more  are  on  order.     The  maximum 
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Four-Cylinder   Compound   4-6-0   Locomotive  for  the   Bavarian   State  Railroads. 


engine  is  practically  as  simple  in  use  as  a 
single  expansion  locomotive. 

The  especial  feature  to  be  noted  in  this 
latest  type  of  compound,  similarly  with  the 
greater  part  of  Continental  locomotives,  is 
the  lightness  of  all  the  parts  in  the  motion. 
There  is  more  of  utility  to  be  learned  from 
these  details  than  the  mere  quotation  of 
principal  dimensions,  which  usually  teach 
nothing.  The  necessity  for  producing  very 
powerful  locomotives  with  a  minimum  of 
useless  dead-weight  in  the  revolving  or  re- 
ciprocating parts  is  due  on  the  'European 
continent  to  the  small  weight  which  is  per- 
mitted upon  the  axles — about  16  metric  tons 
per  axle  in  France  and  Germany  and  l^V-z 
tons  in  Austria  and  Italy.  In  consequence, 
every  part  is  made  with  the  lowest  weight 
that  it  is  possible  to  scheme,  and  while  in 
the  United  States  and  England  the  metal  is 
"run"  into  a  locomotive  without  the  neces- 
sity to  closely  consider  every  pound  of  it, 
the  elimination  of  mere  dead  weight  is,  on 
the  contrary,  always  of  the  greatest  import- 
ance with  Continental  locomotive  designers. 
The  locomotives  under  consideration  are  lim- 
ited to  16  tons  per  axle.  The  finish  of  all 
the  working  parts  is  such  that  could  not 
be  excelled  elsewhere.  The  boiler  pressure 
is  205  lbs.  and  235  lbs.  per  sq.  in.  for  the 
six-connected  and  four-connected  respective- 
ly, and  the  boiler  work  is  very  thorough,  as 
■evidenced  by  the  tightness  of  the  joints  even 
.at  the  mud  ring,  whereas  some  nearly  new 


constructive  gage  permits  this  upon  favor- 
able stretches  of  line;  but  the  extension  is 
fixed  and  cannot  be  regulated  from  the  foot- 
plate. The  smoke-box  door  is  novel,  being 
of  cast-iron.  A  cast-steel  bracket  bolted 
to  its  lower  contour  carries  the  headlight. 
In  the  6-10  series  (European  denomination) 
the  front-end  frame  struts  are  of  American 
type  (round  section),  but  in  the  "4-10  con- 
nected" series  the  front  ends  of  the  frames 
are  stiffened  with  flat  plates  with  handsome 
effect — a  compromise  with  the  usual  plafe- 
frame  ends.  The  boiler  center  stands  about 
9  ft.  6  in.  from  the  rail  level,  and  access  to 
the  high  smoke-box  door  and  front  end,  from 
the  ground,  is  provided  by  four  cast-iron 
steps  threaded  upon  a  vertical  hand  rail  on 
each  side  of  the  engine.  Cast-iron  treads 
carried  on  wrought  iron  rods  is  the  form  of 
construction  employed  for  the  other  steps. 
The  arrangement  of  the  link  radius  rod,  and 
its  short  extension  to  the  lifting  link,  is 
novel  and  well-designed,  and  by  it  all  tor- 
sional stresses  are  very  simply  avoided. 
Wherever  an  oil  cup  is  necessary  it  is  milled 
in  the  rod  itself.  Brakes  are  provided  for 
all  the  wheels  in  both  types  of  locomotive, 
the  blocks  of  the  front  truck  wheels  being 
operated  direct  by  the  air-brake  cylinders. 
In  the  cab  there  is  ample  working  space, 
although  the  fire-box  occupies  a  large  part 
with  its  sloping  back  plate.  The  throttle 
handle  is  of  the  low-reach  pivoted  pattern, 
with     the     common     European     traversing 


gradients  of  the  Bavarian  State  Railways 
run  up  to  1  per  cent.,  and  as  the  country 
is,  in  general,  hilly  the  definite  type  selected 
for  the  second  order  will  undoubtedly  be 
the  6-10  connected  engine,  which  is  better 
suited  for  the  light  axle  loads  permitted 
and  for  heavy  trains.  The  4-10,  or  "At- 
lantic" pattern,  can  traverse  minimum 
curves  of  180  meters  radius,  and  the  6-10 
connected  type  is  also  required  to  pass 
curves  of  an  equally  short  radius,  the  rigid 
wheel  base  of  each  locomotive  being  4% 
meters.  The  six-connected  engine  has  driv- 
ers 187.0  mm.  in  diameter,  and  the  four- 
connected  engine  drivers  are  2  meters  in 
diameter.  The  latter  engine  with  a  boiler 
pressure  of  16  atmospheres  has  a  calculated 
tractive  effort  of  5,300  kilograms,  while  the 
six-connected  engine,  with  the  lower  pres- 
sure of  14  atmospheres  and  cylinders  5  mill- 
imeters less  in  diameter,  has  a  tractive  ef- 
fort of  6  metric  tons.  The  high-pressure 
cylinders  are  340  mm.  and  335  mm.  diam- 
eter in  the  two  engines  respectively,  and 
the  low-pressure  cylinders  are  570  mm.  in 
diameter  in  both,  the  piston-stroke  of  each 
being  the  same,  i.e.,  640  mm.  Both  types 
of  engines  have  an  equal  grate  area  of  3.28 
square  meters,  but  there  is  a  little  differ- 
ence in  the  firebox  heating-surface,  viz.: 
14  square  meters  for  the  six-connected  en- 
gine and  141.^  square  meters  -for  the  four- 
connected  engine.  This  latter  has  a  total 
heating-surface    of    205^4    sq.    meters    (191 
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meters  from  283  tubes),  and  the  six-con- 
nected engine  has  a  total  of  210  square  me- 
ters of  heating  surface  (196  square  meters 
from  283  tubes).  The  four-connected  en- 
gine weighs  empty,  in  metric  measure.  6II/2 
tons,  and  the  six-connected  engine  62.2  tons. 
Both  weigh  about  681^  metric  tons  in  full 
working  order.  The  first  has,  beneath  its 
driving  tires,  a  load  of  32  tons,  while  the 
six-connected  has  47.8  metric  tons  available 
for  adhesion.  (A  metric  ton  is  about  10  per 
cent,  more  than  the  American  standard.) 
The  tenders  both  weigh  26  tons  empty  and 
54  tons  full.  The  heavier  of  the  two  en- 
gines therefore  weighs  with  its  tender, 
when  full,  135  U.  S.  tons.  These  engines 
are  to  burn  the  usual  German  soft  coal  from 
Westphalia. 


Cost     of     Ditching     Cuts      and      Widening 
Embankments.* 


There  is  not  only  little  published  bearing 
directly  on  this  subject,  but  statistics  regard- 
ing costs  of  work  actually  done  are  seldom 
available,  where  all  the  details  connected 
with  the  work,  such  as  length  of  haul,  kind 
and  condition  of  material,  number  of  men 
employed,  number  of  yards  removed,  losi 
time  through  various  causes,  wages  of  men, 
yards  handled  per  train,  etc.,  are  known,  or, 
if  available  to  a  few,  such  statistics  are  not 
worked  up  into  such  shape  that  they  can  be 
presented  in  a  complete  and  simple  form  to 
aid  in  properly  determining  the  best  method 
to  pursue  in  any  particular  case. 

With  a  view  of  placing  such  information 
in  a  convenient  form,  and  also  to  enable  one 
to  see  at  a  glance  the  effect  on  the  cost  per 
yard  of  various  changes  in  the  number  of 
men,  etc.,  two  diagrams  (Figs.  1  and  2) 
have  been  prepared,  on«  showing  the  esti- 
mated cost  per  cubic  yard  for  a  haul  vary- 
ing from  nothing  to  7,500  ft.,  and  the  other 
from  nothing  up  to  15  miles.  The  latter 
(Fig.  2)  can  be  used  to  advantage  only  in 
determining  whether  it  is  cheaper  to  make 
a  long  haul  from  the  point  where  ditching 
is  being  done,  than  to  waste  the  material 
obtained  from  ditching  and  obtain  the  ma- 
terial for  widening  banks  from  a  more  con- 
venient location.  The  former  being  to  a 
larger  scale,  shows  the  relative  cost  by  va- 
rious methods  in  better  shape,  and  is,  conse- 
quently, the  one  considered  in  this  discus- 
sion. Both  diagrams  are  based  on  the  same 
unit  prices,  and  have  been  prepared  from 
estimates,  after  consulting  "Trautwinc's 
Pocket-Book,"  Gillette's  "Earthwork  and  Its 
Cost,"  Camp's  "Notes  on  Track,"  and  Trat- 
man's  "Railway  Track  and  Track  Work," 
the  results  being  compared  with  actual  costs 
where  such  have  been  available  with  all  con- 
ditions known.  As  it  is  seldom  that  ditches 
are  cros-s-sectioned,  in  order  to  know  before- 
hand the  exact  number  of  yards  to  be  re- 
moved, it  is  not  expected  that  the  diagrams 
will  assist  very  much  in  estimating  what 
the  cost  of  ditching  a  certain  cut  will  be, 
but  if  they  are  fairly  accurate  they  should 
show  very  closely  bow  the  work  can  be  han- 
dled to  the  best  advantage  after  the  esti- 
mate is  made,  and  their  careful  study  may 
give  suggestions  of  value. 

In  order  to  make  this  report  as  concise 
as  possible,  the  detailed  estimates  from 
which  diagrams  were  prepared  are  omitted, 
but  are  included  in  an  appendix,  so  that 
the  work  may  be  checked  In  detail. 

Ey  examining  this  diagram  (Fis?.  1)  it 
will  be  seen  that  the  cheapest  method  of 
ditching  where  the  material  is  to  be  ustd  in 
widening  emljankrnents,'  and  where  such 
work  ie  not  doie  by  simply  casiing  across 


one  track,  is  by  a  machine  ditcher,  provided 
the  machine  is  so  designed  that  it  can  load 
and  dump  5  cu.  yds.  in  not  to  exceed  21/2 
minutes,  exclusive  of  running  time,  and  can 
be  operated  by  three  men  besides  the  train 
crew,  and  if  the  conditions  are  such  that 
such  a  machine  can  be  used  up  to  a  haul  of 
some  1,200  or  1,300  ft.  in  very  fair  digging, 
or  up  to  some  1,900  ft.  in  bad,  wet  digging. 
From  this  point  on  a  properly  designed  ma- 
chine ditcher,  so  arranged  that  it  can  load 
a  full  train  of  material,  used  in  conjunction 
with  a  plow  and  cable  or  other  method  for 
quick  unloading,  can  be  worked  most  eco- 
nomically. In  both  these  cases  of  machine 
ditchers,  it  is  assumed  that  the  machines 
will  be  used  enough  each  year  to  bring  the 
cost  for  interest  and  depreciation  down  to 
the  estimate  given  in  the  appendix,  the  num- 
ber of  yards  handled  having  to  be  greater 
than  estimated  in  case  a  more  expensive  ma- 
chine is  used  than  estimated  on.  Some  fur- 
ther notes  in  regard  to  machine  ditchers  are 
given  near  the  close  of  this  report. 

In  case  a  machine  ditcher  is  not  available, 
a  study  of  the  diagram  will  show  the  rela- 
tive cost  per  yard  by  various  methods,  pro- 
vided the  traffic  is  such  that  the  actual 
working  time  of  work  train  is  only  about  six 
hours  out  of  10  hours  the  men  are  assumed 
to  work  each  day.  In  discussing  the  dia- 
gram, each  method  will  be  considered  sep- 
arately as  follows: 

By  Team  Work. — On  light  work,  banks 
can  be  widened  very  economically  with 
teams  and  scrapers.     This  method  can  also 


cut,  the  cost  for  such  material  will  be  in- 
creased about  6  cents  per  yard,  or  a  total, 
of  16  cents  per  cubic  yard.  A  description 
of  a  simple  portable  platform  is  given  under 
the  heading  "By  Work  Train  and  Hand 
Loading."  In  both  of  these  cases  the  mate- 
rial cannot  ordinarily  be  used  to  advantage 
in  widening  embankments. 

By  Wheelbarrows. — By  this  method  the 
material  excavated  may  be  used  to  widen 
embankments,  if  conditions  are  favorable, 
and  the  cost  is  practically  a  constant  to- 
which  a  uniform  addition  is  made  varying 
directly  with  the  length  of  haul.  For  fair 
digging  it  will  be  noted  that  casting  is 
cheaper  than  any  wheelbarrow  work,  and 
that  casting  with  one  platform  is  about  the 
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be  used  to  widen  the  base  of  heavy  embank- 
ments, the  filling  being  afterwards  com- 
pleted by  work  train  or  other  means.  The 
filling  being  compacted  by  the  movements 
of  the  teams  over  it  is  less  liable  to  settle- 
ment and  unites  closer  to  the  old  bank  than 
by  other  methods.  Work  of  this  kind  is 
usually  let  by  contract,  the  price  being  from 
14  cents  to  25  cents  per  yard. 

By  Casting. — The  cost  of  ditching  by  cast- 
ing may  in  fair  digging  be  taken  at  10  cents 
per  cubic  yard,  where  one  cast  will  place  the 
material  in  a  suitable  final  location.  If  nec- 
essary to  use  one  platform  by  which  the 
material  can  be  raised  6  ft.  with  the  first 
and  4  ft.  with  the  last  handling,  in  order 
to  place  it  far  enough  from  the  edge  of  the 


same  cost  as  wheeling  125  ft.  with  wheelbar- 
rows. If  the  material  is  merely  to  be  car- 
ried across  three  or  more  tracks,  where  the 
traffic  is  so  heavy  that  it  is  not  desirable  to 
lay  gangways  across  the  tracks,  on  account 
of  safety,  very  fair  results  can  be  obtained 
by  constructing  boxes  with  two  handles,  sim- 
ilar to  the  handles  on  push  or  hand  cars,  on 
each  end,  and  have  two  men  carry  each  box 
across.  This  method,  however,  is  more  ex- 
pensive than  wheeling. 

By  Push  Cars. — As  it  is  necessary  to  pro- 
tect push  car  work  by  flagmen  the  greatest 
economy  by  this  method  will  be  obtained  by 
v;orking  as  many  men  with  two  flagmen 'as 
can  be  worked  to  advantage.  This  is  indi- 
cated by  the  three  dotted   lines  showing  4, 
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10  and  16  men  actually  ditching  under  the 
protection  of  two  flagmen.  It  is  here 
assumed  that  20  per  cent,  of  the  time  is 
lost  on  account  of  the  traffic,  but  that  this 
20  per  cent,  covers  the  time  spent  in  trim- 
ming up  the  cut.  On  the  diagram  the  three 
dotted  lines  indicate  cost  per  yard  if  the 
men  shovel  the  material  off  the  car,  while 
the  three  full  lines  indicate  the  cost  if  the 
car  is  so  arranged  that  the  material  can 
be  dumped,  by  placing  an  entirely  separate 
box,  open  at  one  side,  on  the  bed  of  the 
•car,  or  some  other  suitable  method.  By  such 
an  arrangement,  the  cost  per  yard  can  be 
reduced  some  3  to  4%  cents  over  shoveling 
the  material  off  the  cars. 

By  Work  Trains  and  Hand  Loading. — -The 
diagram  is  plainly  marked  showing  the 
method  covered  by  each  line,  and  it  is  only 
necessary  to  call  attention  to  the  fact  that 
where  only  60  cu.  yds.  are  handled  per  trip, 
the  lines  are  dotted  lines,  and  full  lines  are 


sible,  by  a  proper  arrangement,  to  reduce 
the  cost  to  almost  what  machine  ditchers 
will  accomplish. 

A  portable  platform  for  carrying  on  the 
work  trains  for  use  in  cases  where  material 
can  be  thrown  out  of  the  cuts  by  two  cast- 
ings, is  described  in  Camp's  "Notes  on 
Track."  This  is  a  device  consisting  of  two 
2-in.  by  6-in.  posts  12  ft.  long,  with  two  2-in. 
by  G-in.  horizontal  pieces  10  ft.  long  run- 
ning into  the  bank  to  support  the  platform 
of  five  1-in.  by  12-in.  boards  5  ft.  long.  The 
posts  and  horizontal  supports  are  bored  at 
intervals  to  permit  adjustment  of  the  height 
of  platform.  In  a  deep  cut,  a  second  scaf- 
fold may  be  placed  above  the  first.  This  de- 
vice was  first  furnished  section  foremen  on 
the  Southern  Railway  by  Mr.  W.  A.  Fort, 
Supervisor,  but  was  found  to  be  of  such 
value  as  a  time  saver  when  trains  were  late, 
that  ditching  trains  were  equipped  with 
them.     One  man  on  the  scaffold  can  handle 
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A — By  uhcclbarrow — digging  wet  and  had. 

J3 — By  loheelbarroto — digging  dry  and  easy. 

C — By  push-car,  shoveling  off  dirt,  2  flagmen  and  4 

ditching,  20  per  cent,  lost  time. 
D — By  push-car  with  dump-Vox,  2   flagmen   and   4 

ditching,  20  per  cent,  lost  time. 
E — By  push-car,  shoveling  off  dirt,  2  flagmen  and 

10  ditching.  20  per  cent,  lost  tvme. 
F — By  push-car,  shoveling  off  dirt,  2  gagmen  and 

16  ditching,  20  per  cent,  lost  time. 
G — By  push-car,  with  dur-p-box,  2  flagmen  and  10 

ditching,  20  per  cent,  lost  time. 
II — By  push-car  with  dump-box,  2  flagmen  and  16 

ditching.  20  per  cent,  lost  time. 
.J — Machine  ditcher,  5  yd.,  bad  material. 
K — Machine  ditcher,  5  yd.,  40  per  cent,  lost  lime. 
L — Work  train  and  50  men.  60  yd.  per  trip,  40  per 

cent,  lost  time;  all  men  to  unload. 


M — Work  train  and  100  men,  bad  material,  50  men 

to  unload;  120  yd.  per  trip. 
N — Work  train  and  20  men,  60  yd.  per  trip,  40  per 

cent,  lost  time;    all  men  to  unload. 
O — Work  train  and  20  men,  120  yd.  per  trip,  40  per 

cent,  lost  time;  all  men  to  unload. 
P — Work  train  and  50  men,  60  yd.  per  trip,  40  per 

cent,  lost  time;  all  men  to  unload. 
Q — Work  train  and  100  men.  120  yd.  per  trip,  40 

per  cent,  lost  time;   all  men  to  unload, 
li — Machine  ditcher,  120  yd.  per  trip,  bad  wet  ma- 
terial. 
S — Work  train  and  50  men,  120  yd.  per  trip,  40  per 

cent,  lost  time;  all  men  to  unload. 
T — TrorA:  train  and  100  men,  120  yd.  per  trip,  40 

per  cent,   lost  time;    50  men  to  ditch  with 

bnrrous. 
I — Macliine  ditcher.  120  yd.  per  trip,  40  per  cent. 

lost  time;   unloading  icith  plow  and  cable. 


Cost  of  Ditching  by  Various  Metiiods  up  to  7,500  Feet  Haul. 


used  where  120  cu.  yds.  are  handled  per  trip. 
In  all  cases  with  work  train  except  one  it 
is  assumed  that  all  the  men  employed  go 
with  the  train  to  unload,  and  for  this  reason 
the  cost  with  50  men,  handling  120  yds.  per 
train,  becomes  less  than  with  100  men  under 
the  same  conditions,  after  a  haul  of  about 
2,600  ft.  or  one-half  mile  has  been  reached. 
If,  however,  the  work  is  properly  handled 
the  whole  number  of  men  employed  (where 
such  large  numbers  are  used)  are  not  sent 
with  the  train,  but  are  kept  at  work  at 
the  ends  of  the  cut  ditching  with  wheelbar- 
rows, or  possibly  casting  the  material,  where 
such  can  be  done  by  the  use  of  a  platform, 
while  part  of  the  men  unload,  and  the  cost 
will  be  reduced   considerably,   it  being  pos- 


about  as  much  dirt  as  two  men  can  handle 
in  the  ditch. 

On  this  diagram  the  question  of  using  two 
or  more  work  trains  with  a  gang  of  say  100 
men  loading,  the  unloading  being  done  at  a 
distant  point  by  plow  and  cable,  has  not 
been  considered,  as  work  of  such  character 
would  vary  to  such  an  extent  with  the  local 
conditions,  that  it  would  necessarily  have  to 
be  considered  for  each  individual  case; 
it  may  be  mentioned,  however,  that 
100  men  could  load  1.000  cu.  yds.  of  material 
already  loosened  and  placed  conveniently  for 
loading,  in  four  hours  actual  working  time, 
and  at  that  rate  the  total  cost  for  one  train 
amounting  to  say  $22  per  day,  would  be  but 
2.2c.  per  cu.  yd.    In  order,  therefore,  to  keep 


such  a  gang  busy,  a  sufficient  number  of 
trains  should  be  used,  if  conditions,  such  as 
traffic,  side  track  facilities,  etc.,  will  permit. 
The  whole  question  with  work  trains,  there- 
fore, resolves  itself  into  equalizing  the  num- 
ber and  disposition  of  men  employed,  with 
the  train  service  in  such  a  way  that  one 
will  not  over-balance  the  other,  and  both 
will  be  in  accordance  with  the  requirements 
in  regard  to  length  of  haul,  traffic  conditions, 
etc. 

Machine  Ditchers. — Machine  ditchers  may 
be  divided  into  two  general  classes:  (1) 
Ditchers  which  load  a  scoop  on  one  or  both 
sides  and  then  run  to  the  end  of  the  cut  to 
dump  the  material,  and  (2)  those  which 
load  a  full  train  of  material  and  unload  by 
plow  or  by  hand.  The  first  kind  can  be 
used  to  advantage  only  where  the  haul  is 
comparatively  short,  while  the  second  class 
is  economical  for  a  long  haul.  The  design- 
ing of  a  machine  ditcher,  or  the  selecting  of 
one  already  built,  in  order  to  obtain  the 
best  results,  requires  careful  study  and  con- 
sideration. 

The  requirements  of  a  suitable  machine 
ditcher  are  that  it  shall  be  able  to 
cut  the  full  depth  necessary  and  close 
up  to  the  ends  of  the  ties  in  order  to 
obtain  a  standard  section;  that  it  shall  be 
quickly  handled  with  the  least  number  of 
men  practicable;  that  it  shall  have  the  few- 
est possible  parts  likely  to  get  out  of  order, 
and  that  it  shall  be  capable  of  sloping  the 
banks  in  fair  shape  either  by  a  slope  board 
or  dipper  under  control  of  the  engineer,  the 
slope  board  probably  being  desirable  even 
with  the  dipper.  The  dipper  or  scoop  should 
be  as  large  as  can  be  handled  to  advantage 
in  order  to  reduce  the  cost  per  yard.  As  in 
the  case  of  steam  shovel  work,  the  engineer 
or  the  man  in  charge  of  handling  the  scoop 
or  dipper,  should  be  thoroughly  competent, 
as  the  cost  per  yard  of  material  will  be 
greatly  increased  if  the  shovel  work  is  han- 
dled slow. 

In  ditching  with  a  Mahoney  ditcher  on 
the  B.  &  O.  S.  W.  during  May  and  June,  1904, 
it  was  found  that  from  12  to  16  cu.  yds. 
could  be  loaded  every  30  minutes  in  wet 
or  soft  soil.  The  machine  is  probably  not 
well  suited  for  very  hard  digging,  as  the  dip- 
per is  hiuged  to  the  beam,  and  the  weight 
of  the  dipper  is  the  only  power  it  has  to 
force  itself  into  the  soil.  It  would  require 
about  30  seconds  to  move  the  ditcher  ahead 
and  required  moving  the  machine  three 
times  for  each  car  load.  The  crew  used  to 
operate  this  machine  was  one  engine  and 
crew,  train  crew  and  four  men  to  operate  the 
ditcher.  This  machine  would  not  be  suitable 
for  ditching  in  rock  cuts,  where  the  ditch  is 
not  always  the  same  distance  from  the  track. 
The  material  excavated  in  this  particular 
case  was  very  wet  and  would  have  been  ex- 
ceedingly expensive  to  handle  by  hand.  The 
record  of  cost  of  this  work  is  given  in  the 
appendix. 

The  report  is  signed  by  T.  S.  Forquhar- 
son,  W.  J.  McDermont,  V.  K.  Hendricks,  C. 
E.  Elliott,  J.  Murphy. 

APPENDIX. 

For  the  purpose  of  determining  the  actual 
cost  of  hauling  by  train,  a  diagram  is  made 
a  part  of  this  appendix,  showing  the  num- 
ber of  minutes  actual  running  time  esti- 
mated to  be  consumed  for  the  round  trip 
for  the  various  lengths  of  haul.  By  de- 
termining the  cost  per  minute  of  the  train 
and  crew,  and  any  other  men  who  go  with 
the  train,  the  cost  per  yard  for  actual  haul- 
ing can  be  determined  from  this  diagram. 
It  is  assumed  that  this  time  diagram  will 
apply  to  any  train,  whether  it  carries  but 
5  cu.  yds.  per  trip  or  120  cu;  yds.  per  trip, 
although  the  short  trains  can.  of  course,  be 
handled  more  quickly  than  the  heavier  ones. 

The  details  of  the  estimated  cost  per  cubic 
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yard  for  handling  work  by  the  various  meth- 
ods considered  is  as  follows: 

By  Wheelbarrows. 

For  common  loam,  the  cost  is  taken  at: 

Loosening  and  loading  on  barrows 9.S  cts. 

Leveling  earth  on  embankments .T 

Kepairs  to  tools   -2    '[ 

Superintendence  and  water  carriers  ....  1.5 

Total 12.2  cts. 

To  this  fixed  charge,  a  constant  per  1,000 
ft.  haul  is  to  be  added  as  follows: 

Fer  1.000  ft. 

Repairs  to  gangways   10  cts. 

Wheeling  material   30.0 

Total    31.0  cts. 

In  handling  bad,  wet  material,  it  is  as- 
sumed that  the  fixed  charge  will  be  in- 
creased 60  per  cent.,  or  7.3c.  per  cu.  yd., 
while  the  cost  of  wheeling  remains  the  same. 

Bp  Push  Cars. 

If  material  is  unloaded  by  shovel,  the  cost, 

exclusive  of  flagmen,  is  taken  as  follows: 

Loosening  and  loading  on  push  cars.  ..  .  9.8  cts. 

Leveling  earth  on  embankments .7 

Repairs  to  tools   ■"-    [[ 

Superintendence  and  water  carriers  ....  1.5    " 

Unloading  push  car 3.7 

15.9  cts. 
20%  lost  time 3.2    " 

Total  cost,  per  yard 19.1  cts. 

To  this  fixed  charge  a  constant  is  to  be 
added  to  cover  the  cost  of  hauling,  amount- 
ing to  33.4c.  per  cu.  yd.  per  5,000  ft.  haul. 
As  this  amount  covers  the  actual  cost  with- 
out including  flagmen,  the  cost  per  yard  will 
be  increased  by  one-half  the  total  amount 
given  above,  if  two  men  out  of  the  gang  of 
six  are  kept  flagging  while  four  men  do  the 
ditching.  In  case  ten  men  do  ditching  while 
two  men  flag,  the  increase  over  the  above 
figures  will  be  one-fifth  of  these  figures;  and 
if  16  men  ditch  and  two  flag,  the  increase 
will  be  one-eighth  over  above  cost. 

If  a  dumping  box,  or  some  similar  arrange- 
ment, is  used  on  the  bed  of  the  push  cars  to 
unload  quickly,  the  cost,  exclusive  of  flag- 
men, is  estimated  as  follows: 

Loosening  and  loading  on  push  cars.  ..  .  9.8  cts. 

Leveling  earth  on  embankments 1.5    " 

UepaiiK  to  tools   ■-    " 

Superintendence  and  water  carriers  ....  1.5    " 

Unloading   dump    box .3    " 

i:5..3cts. 
20%  lost  time 2.6    " 

Total 1.5.9  cts. 

To  this  fixed  charge  should  be  added  a 
constant  amounting  to  33.4c.  per  yard  for 
5,000  ft.  haul  to  cover  the  cost  of  time  con- 
sumed hauling.  If  two  men  are  kept  flag- 
ging, while  either  4,  10  or  16  men  are  ditch- 
ing, the  portion  of  the  above  cost  to  be  added 
is  as  given  in  the  case  of  push  cars  unloaded 
by  shovel. 

By  M'ork  Train  and  Hand  Labor. 

The  cost  for  train  and  crew,  coal,  etc.,  is 
taken  at  |22  per  day  for  work  train,  and  the 
actual  working  time  is  taken  at  six  hours 
per  day,  allowing  for  40  per  cent,  of  the 
working  hours  to  be  lost  time. 

With  20  men  on  train,  the  cost  for  han- 
dling common  earth  is  estimated  as  follows: 

Ix>adlng   (4()%   lost   lime  used  In   loosen- 
ing,   trimming,   etc.) 11.2  cts. 

Unloading 3.8  " 

Repairs  to  tools   .2  " 

Superintendence  and  water  carriers  ....  1.5  " 

Cost  of  train  loading 7.3  " 

Cost  of  train  unloading 4,6  " 

Total    30.1  cts. 

To  this  fixed  amount,  the  cost  of  train  and 
crew,  together  with  laborers  during  the  time 
traveling  to  and  from  the  place  of  unload- 
In?,  is  taken  from  the  diagram  showing  time 
consumed  In  round  trip  of  work  train,  the 
variable,  of  coursf-,  being  twice  as  much  per 
cubic  yard  if  60  yds.  are  hauled  per  train 
per  trjrj,  as  it  is  In  case  120  yds.  are  haul-rl 
rw  r  tij,'. 


With  50  men  on  train,  the  estimate  is  as 
follows: 

Loading    (40%   lost   time   used   in   loosen- 

inu.    trimming,   etc.) 11.2  cts. 

Vnloading    3.8  " 

Leveling  embankments    1.5  " 

IJepairs  to  tools   .2  " 

Superintendence  and  water  carriers   ....  1.5  " 

Cost  of  train  loading   2.9  " 

Cost  of  train  unloading 1.8  " 

Total    22.9  cts. 

The  va]  iable  to  be  added  to  cover  the  time 
of  train  crew  and  men  traveling  to  and  from 
the  place  of  unloading  is  taken  from  the 
diagram,  as  in  the  case  of  20  men  with  the 
train. 

With  100  men  on  the  train,  the  cost  is  esti- 
mated as  follows: 

Loading  (40  per  cent,  lost  time  used  in  loos- 
ening, trimming,  etc) 11.2  cts. 

Unloading 3.8    " 

Leveling  embankments    1.5    " 

Kepairs  to  tools   -2 

Superintendence  and  water  carriers  ....  l.,5 

Cost  of  train  loading 1.5    " 

Cost  of  train  unloading .9 

Total 20. (I  cts. 

The   variable   to   be   added   to   cover   tinn' 
consumed  in  running  to  and  from  place  of 
unloading  is  obtained  in  the   same  manner 
as  in  the  case  of  20  men  with  work  train. 
By  Machine  Ditcher  Hauling  J  yds.  Per  Trip. 

It  is  assumed  that  all  expenses  connected 
with  the  train,  including  crew,  fuel,  etc., 
amount  to  $22  per  day,  and  that  there  is  an 
additional  expense  of  $6  per  day  on  account 
of  labor  handling  scoops,  making  the  total 
cost  $28  per  day,  and  that  but  six  hours 
actual  time  is  worked  per  day,  which  makes 
the  cost  per  minute  7.78c.,  or  1.6c.  per  yard 
per  minute  with  5  yds.  hauled  per  train. 

It  is  assumed  that  5  yds.  can  be  loaded  in 
21L>  minutes  in  fair  digging,  exclusive  of  run- 
ning time  to  dump,  making  the  cost  4  cent.-s 
per  yard.  The  estimated  total  cost  is,  there- 
fore: 

Loading  and  dumping 4.0  cts. 

Leveling  embankments    1.5 

Superintendence  and  water  carriers 1.0    " 

Interest,   depreciation   and  repairs 2.0    " 

Total 8-5  cts. 

To  this  fixed  charge,  a  variable  amount  is 
added  to  cover  the  lost  time  running  to  and 
from  the  place  of  unloading,  which  variable 
is  taken  from  the  diagram  showing  running 
time  consumed  in  making  round  trip.  The 
interest,  depreciation  and  repairs  is  based 
on  the  supposition  that  the  loading  device, 
spreader,  etc.,  costs  $1,000  and  loads  10,000 
cu.  yds.  per  year,  the  interest  and  repairs 
each  being  taken  at  5  per  cent,  per  annum 
and  depreciation  at  10  per  cent,  per  annum 

If  the  ditching  is  being  done  in  bad,  wet 
material,  the  cost  of  loading  and  dumping  is 
supposed  to  be  increased  30  per  cent,,  which 
would  make  a  uniform  increase  in  the  cost 
per  yard  of  all  lengths  hauled  of  2  cents  pev 
yard  over  the  cost  in  fair  digging. 

As  a  confirmation  of  the  estimated  cost 
by  this  method,  reference  is  made  to  the 
paper  by  R.  S,  Stanley,  Roadmaster  of  the 
C,  R,  I.  &  P,  R,  R.,  presented  to  this  Asso- 
ciation at  its  meeting  in  Kansas  City,  Octo- 
ber, 1903,  in  which  he  states  on  page  89  of 
the  Proceedings  that  earth  can  be  handled 
at  an  expense  of  from  8c,  to  28c.  per  yard, 
using  a  Mart  ditching  machine,  and  on  page 
90,  from  6c.  to  15c.  per  yard  with  a  500-ft. 
to  &00-ft.  haul  by  the  American  Steel  Foun- 
dry Company's  machine. 

Machine  Ditcher  Loading  a  Full  Train. 

A  somewhat  greater  shovel  crew  is  re- 
quired for  a  machine  ditcher  of  this  class 
than  of  the  class  mentioned  above,  and  it 
is  assumed  that  the  shovel  crew  wages 
amount  to  $10  per  day,  making  a  total  of 
$32  for  train  and  crew,  which,  if  actually 
working  only  six  hours  per  day,  would  be 
$5.32  per  hour,  or  9  cents  per  minute.  It  is 
assumed   also   that  a  train  hauling  00   yds. 


can  be  unloaded  in  15  minutes  with  plow^ 
and  cable,  making  the  unloading  cost  prac- 
tically 2.2c,  per  yard,  and  that  a  train  haul- 
ing 120  yds.  can  be  unloaded  in  20  minutes, 
at  a  cost  of  about  1,5c,  per  yard.  It  is  fur- 
ther assumed  that  it  requires  1%  minutes  to- 
load  1  cu.  yd.  in  fair  digging,  which  would 
make  the  cost  per  yard  15  cents  for  loading. 
The  estimated  cost,  therefore,  with  120  yds. 
loaded  per  train,  is  as  follows: 

Loading  cars 15.0  cts.- 

Cnloading  cars   1.5    " 

Switching   1.0    " 

Leveling  embankment    1.5    " 

Superintendence  and  water  carriers  ....        1.0    " 
Interest,  depreciation  and  repairs 2,0    " 

Total    22,0  cts. 

The  cost  for  interest,  depreciation  and  re- 
pairs is  based  on  an  original  cost  of  $2,000 
for  the  machine  ditcher,  and  the  supposition 
that  20,000  yds.  per  year  will  be  handled. 
In  case-only  60  yds.  is  handled  per  train 
instead  of  120  yds.,  the  cost  of  unloading 
will  be  2.2c.  instead  of  1,5c,,  all  other  items 
being  the  same,  which  would  make  a  total 
cost  per  yard  of  22,7c.  In  case  the  material 
excavated  is  wet  and  very  hard  to  handle, 
it  is  assumed  that  the  cost  of  actual  load- 
ing will  be  increased  30  per  cent,  over  the 
above  figures,  equaling  4.5c.  per  yard  addi- 
tional. 

In  confirmation  of  the  above  estimates,  the 
following  statement  of  the  actual  cost  of 
ditching  on  the  Illinois  Division  of  the  B. 
&,  O,  S-W.  R,  R,  with  a  Mahoney  ditching 
machine  during  last  May  and  June  is  given: 
May  11  to  May  28.  1904. 

Total  number  of  days  worked   10' 

Total  number  of  yards  loaded  and  unloaded,  .1,245 
8  days  haul  was  "'  miles  and  2  days  haul  was 
2  miles,  making  an  average  of  6  miles. 
Total  cost  of  loading,  including  work  train. li;241, 67 
Total  cost,  unloading,  including  work  train     55.66 

Cost  per  cu.  yd.  loading.  .  .  ; 19.4  cts. 

Cost  per  cu.  yd.  unloading,   4.5    " 

Total   cost  per  cu.  yd 23.9    " 

Total  delays  in  10  days 32  hr.  10  min. 

June  1  to  June  23,  1904. 

Total  number  of  days  worked 10, 5- 

Total  number  of  yards  loaded  and  unloaded. .  .1,245 

Average  haul,  miles 1,75 

Total  cost  of  loading .$274.88 

Total  cost  of  unloading $57.64- 

Cost  per  cubic  yard  loading 22.0  cts. 

Cost  per  cubic  yard  unloading 4.6    " 

Total  cost  per  cubic  yard 26.6    " 

Total  delays  during  10.5  days 23  hrs,  10  mins,. 


Comments  on   the   Per   Diem    Rules. 


BY   ARTHUR    HALE. 


(Concluded  from  page  -'/SI.) 

10, — "The  .ihnctiou  report  for  each  day 
shall  be  made  ro  car  owners  on  the  pre- 
.scribed  form  (D)  as  promptly  as  possible 
after  the  receipt  of  the  interchange  report 
for  that  Tlay." 

The  junction  report  enjoined  by  this  rule 
is  the  original  junction  report  adopted  by 
the  Car  Accountants'  Association  so  many 
years  ago.  This  was  the  first  car  service 
agreement  between  American  railroads  and 
is  practically  the  only  railroad  ag.'^ement 
that  we  have  never  changed,  as  it  w..j  only 
confirmed  by  the  adoption  of  the  present 
per  diem  rules.  The  car  service  rules  of 
the  American  Railway  Association  are  com- 
paratively juvenile  when  compared  to  the 
junction  card  arrangement  and  were  never 
so  generally  effective. 

11. — "Witliin  thirty  days  after  the  end 
of  each  calondar  mouth,  car  owners  shall 
t)C  furnished  with  a  per  diem  reporu  foJ 
that  month,  on  the  prescribed  form,  show- 
ing the  number  of  days  each  car  has  been 
in  service  upon  the  road  making  the  re- 
port." 

Under  this  rule  the  per  diem  report  for 
each  month  is  absolutely  independent  of 
any  past  performance,  and  the  number  of 
days  a  car  is  used  by  the  road  in  question 
is  reported  at  the  expiration  of  that  month. 
This  rule  was  based  on  the  experience  of 
1888.     Under  the  first  set  of  rules  the  junc- 
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tion  card  was  made  the  vehicle  for  settling 
per  diem  and  the  amount  due  was  not  re- 
ported until  the  car  had  left  the  line.  This 
resulted  in  such  delay  to  junction  reports 
that  it  was  speedily  given  up  and  attempts 
to  revive  it  in  1902  were  successfully  re- 
sisted. One  argument  in  favor  of  closing 
the  reports  at  the  end  of  each  month,  was 
that  if  the  per  diem  report  on  each  car 
were  held  until  the  car  was  delivered,  there 
would  never  be  any  per  diem  paid  on  cars 
held  permanently. 

12. — "The  settling  of  amounts  accruing 
for  the  use  of  cars  and  reclaims  under  rule 
5,  shall  be  made  monthly  without  regard  to 
reclaims  pending  under  rules  13,  14  and  1,"." 

This  rule,  as  originally  passed,  provided 
for  the  prompt  settling  of  the  regular  per 
diem,  even  if  there  were  a  question  as  to 
reclaims,  but  it  has  now  been  amended  so 
that  switching  reclaims  are  also  settled 
promptly  without  regard  to  other  reclaims. 
It  might  be  noted  that  the  word  "reclaim,"' 
which  was  hit  upon  in  the  formulation  of 
Rule  5,  is  intended  to  cover  practically  all 
adjustments  of  per  diem  necessitated  by 
special  agreements  and  unforeseen  circum- 
stances. This  word  coinage  has  been  sin- 
gularly successful  and  "reclaim,"  seems  to 
be  fully  established  in  American  railroad 
language. 

The  same  may  be  said  of  the  terms  "per 
diem"  and  "penalty."  It  is  rather  curious 
that  these  three  definitions  which  have  met 
"With  such  general  acquiescence,  were  made 
in  the  body  of  the  rules  and  not  in  the 
series  of  definitions.  Sundry  attempts  were 
made  to  incorporate  these  terms  in  the  defi- 
nitions, but  it  was  found  to  be  easier,  if 
not  clearer,  to  incorporate  these  definitions 
in  the  rules,  as  was  finally  done.  Care  was 
taken,  however,  not  to  incorporate  rules  in 
the  definitions. 

13. — "When  reclaims  are  made  for  al- 
lowances, under  rules  13,  14  and  15,  or  on 
account  of  special  conditions,  they  must  be 
made  by  the  designated  transportation  of- 
ficer of  the  road  from  which  the  allowance 
is  reclaimed." 

This  rule  was  introduced  from  a  fear  that 
the  traffic  departments  would  attempt  to 
interfere  with  the  per  diem  system.  The 
rule  has  probably  done  no  harm,  but,  it  is 
duobtful  whether  it  is  necessary,  as  the  traf- 
fic departments  of  the  railroads  have  in  gen- 
eral left  per  diem  severely  alone.  The  only 
case  on  record  of  general  interference  by  the 
traffic  department  was  occasioned  by  the  re- 
fusal of  a  certain  private  car  line,  owned 
largely  by  railroads,  to  place  its  cars  under 
per  diem.  It  was  feared  by  some  of  the  traf- 
fic departments  that  this  arrangement  would 
give  this  line  an  advantage  In  enabling  it  to 
hold  refrigerators  on  certain  railroads 
where  refrigerator  traffic  originates.  To 
meet  this  supposed  cut  in  the  rates,  the 
traffic  departments  of  a  number  of  railroads 
secured  an  arrangement  under  which  the 
competing  refrigerator  cars  of  these  roads 
should  be  held  freely  for  this  traffic.  If  it 
were  found  that  under  the  old  mileage  rate 
the  payments  on  such  originating  roads 
would  be  less  than  under  the  per  diem  rates. 
reclaim  for  the  difference  in  the  amounts 
was  to   be  entertained    by   the   car   owners. 

It  appears  that  practically  no  refrigera- 
tors are  unduly  held  for  traffic,  and  there  are 
few  instances  where  these  reclaims  are 
made.  In  point  of  fact,  the  private  line  in 
question  held  on  to  the  mileage  rate  for  rev- 
enue only,  and  the  suspicion  of  rate  cutting 
was  wholly  unwarranted. 

14. — "A  road  failing  to  receive  promptly 
from  a  connection,  cars  upon  which  it  has 
laid  no  embargo,  shall  be  responsible  to  the 
connection  for  the  per  diem  on  cars  held 
for  delivery,  including  the  home  cars  of 
such  connection. 

"If  such  a  failure  to  receive  shall  con- 
tinue for  more  than  three  days,  the  delin- 


quent line  shall  thereafter  be  responsible  in 
addition  for  the  per  diem  on  all  cars 
wherever  in  transit,  which  are  thus  held 
back  for  delivery. 

"It  shall  bo  the  duty  of  a  connection  in- 
tending to  reclaim  sucli  per  diem  allowance, 
to  notify  the  delinquent  line  daily  of  the 
total  number  of  cars  so  held  for  it,  and, 
when  required,  to  furnish  the  initials  and 
numbers  of  the  ears." 

15. — "When    a    road    gives    notice    to    a 
connection    that   for  any   reason   it  cannot 
accept   cars   in   any   specified   trafKc,   there- 
by instituting  an  embargo,  it  should  receive 
cars  already  loaded  with  such  traffic  at  the 
time  such  notice  is  issued.     If  it  does  not 
receive    such   cars,    the   road    holding    them 
may  reclaim  per  diem  from  the  road  plac- 
ing  the   embargo   for   the   number   of   days 
such  ears  are  held,  not  exceeding  the  dura- 
tion  of   the   embargo.      After   the   date   of 
such   notice,    a   road   must  not   load   or   re- 
consign  cars  in  such  traffic  to  the  road  issu- 
ing the  notice.     All  such  notices  must  be 
given  by  telegraph  by  the  embargoing  road, 
to  its  immediate  connection  and  by  it  trans- 
mitted as  may  be  necessary." 
These  are  new  rules,  which,  like  the  other 
new  rules,  have  made  some  trouble,  but  they 
have    stood   so   far  without  amendment,   al- 
though at  certain  switching  centers  they  have 
been  modified. 

The  idea  of  the  rule  is,  of  course,  to  keep 
a  pressure  on  the  road  which  is  to  dispose 
of  the  lading  and  through  this  road  to  keep 
a  pressure  on  the  consignee,  so  as  to  compel 
an  embargo  or  improved  facilities.  At  cer- 
tain large  switching  centers  it  has  been 
found  better  to  let  the  trunk  line  hold  back 
cars  which  cannot  be  delivered  to  congested 
industries,  charging  the  regular  car  service, 
and  where  this  has  been  practicable,  agree- 
ments have  been  made  by  which  Rules  14 
and  1.5  do  not  apply. 

The  rules  were  very  difficult  to  formulate 
and  the  credit  for  them  as  they  stand  is  due 
to  the  late  Mr.  Drew,  who  was  at  that  time 
Superintendent  of  Car  Service  of  the  Chi- 
cago, Rock  Island  &  Pacific,  more  largely 
than  to  any  one  else.  An  attempt  was  being 
made  to  cover,  under  one  rule,  cars 
held  under  embargo,  and  cars  held 
without  embargo,  and  Mr.  Drew  called 
attention  to  the  fact  that  the  situation  would 
be  much  simplified  if  two  rules  were  made, 
one  which  would  put  a  penalty  on  the  re- 
fusal to  accept  cars  on  which  an  embargo 
had  not  been  placed,  and  second,  relieving 
of  all  responsibility  a  railroad  which  had 
laid  a  proper  embargo.  The  result  of  this 
suggestion  was  the  formulation  of  the  two 
present  rules.  They  are  the  first  attempt  to 
regulate  generally  the  embargo  as  between 
railroads.  The  embargo  has  now  been  rec- 
ognized as  a  necessity,  which  justifies  its 
advocacy,  as  a  necessary  transportation  ex- 
pedient, by  the  late  William  P.  Shinn  many 
years  ago. 

Without  the  recognition  and  definition  of 
the  embargo,  it  is  hard  to  see  how  any  per 
diem  system  could  be  made  a  permanent  suc- 
cess, and  with  the  recognition  of  the  em- 
bargo system,  it  would  seem  that  there 
should  be  some  penalty  among  railroads 
which  neglect  to  place  embargoes  against 
freight   which  they  cannot  handle. 

10. — "These  rules  shall  not  apply  to  pri- 
vate cars." 

When  the  per  diem  rules  were  adopted, 
dissatisfaction  was  expressed  in  certain 
quarters  that  they  made  no  provision  for 
private  cars.  Since  that  time  the  private 
car  question  has  been  energetically  investi- 
gated by  a  master  hand,  and  it  is  safe  to 
say  that  the  dissatisfaction  with  the  per 
diem  rules  in  this  respect  has  diminished. 
The  private  car  question  is  not  one  ques- 
tion, but'means  different  things  to  different 
people.  In  some  parts  of  the  country  it  is 
the  refrigerator  question;  in  other  parts 
the  stock  car  question;  in  other  parts  the 
coal  and  coke  car  question,  and  so  on.  Is 
anyone  bold  enough  to  propose  one  solution 
for  all  these  private  car  questions? 


Again,  no  one  claims  that  railroads  whea 
dealing  with  parties  not  railroads  should 
agree  with  each  other  as  to  the  prices  they 
should  pay.  We  find  no  one  designating  a 
uniform  rate  to  be  paid  private  parties  for 
the  lease  or  purchase  of  steel  rails,  locomo- 
tives, or  real  estate.  There  is  a  consensus  of 
opinion  that,  as  between  railroads,  a  uni- 
form rate  should  be  in  effect,  and  that  a 
per  diem  rate;  but  exactly  why  all  railroads 
should  pay  private  parties  and  corporations 
the  same  price  for  box,  stock,  refrigerator 
and  gondola  cars  is  not  evident.  Very  pos- 
sibly too  much  is  now  paid  for  certain  cars, 
but  that  does  not  prove  that  the  present  per 
diem  rate  ought  to  be  extended  to  all  pri- 
vate equipment. 

This  rule  has,  however,  had  one  unfortu- 
nate result.  A  prominent  railroad  has  trans- 
ferred all  its  refrigerator  cars  to  a  so-called 
private  car  company  and  is  charging  a  mile- 
age rate  for  them.  This  has  caused  a  good 
deal  of  dissatisfaction  and  has  elicited 
threats  of  similar  action  by  other  railroads; 
but  when  it  has  been  seriously  proposed  to 
meet  this  action  by  increasing  the  per  diem 
on  refrigerator  cars  to  a  paying  basis,  say 
40  cents  a  day,  there  has  been  no  general 
acquiescence  among  the  railroads,  although 
it  has  been  hoped  that  if  such  an  arrange- 
ment were  adopted,  it  might  result  in  put- 
ting all  refrigerator  cars,  railroad  and  pri- 
vate, on  one  basis. 

There  is  one  practical  difficulty  in  the  way 
of  paying  per  diem  on  private  cars.  In  case 
such  cars  are  not  needed  for  business,  the 
railroad  on  which  they  are  held  will  object 
to  paying  per  diem  for  them;  and  most  of 
the  owners  of  private  cars  have  no  tracks 
sufficient  to  hold  them  when  they  are  not  in 
use. 

1". — "To  interpret  these  rules  and  to  set- 
tle disputes  arising  under  them,  an  Arbi- 
tration Committee  of  five  members  shall 
be  appointed  by  the  Committee  on  Car  Ser- 
vice. Three  membei-s  of  the  Arbitration 
Committee  shall  bi>  a  quorum. 

"In  case  any  question  or  dispute  arises 
under  these  rules,  it  may  be  submitted  to 
the  Arbitration  Committee  through  the  sec- 
retary of  the  association  in  abstract.  The 
abstracts  shall  briefly  set  forth  the  points 
at  issue  and  each  party's  interpretation  of 
the  rules  upon  which  the  claim  is  based. 
The  Arbitration  Committee  shall  base  its 
decision  upon  the  rules  and  the  abstract 
submitted,  and  its  decision  shall  be  final. 
Should  one  of  the  parties  refuse  to  furnish 
the  necessarj'  information,  the  Arbitration 
Committee  shall  use  its  judgment  as  to 
whether  or  not  it  can  properly  decide.  All 
decisions  shall  be  reported  to  the  Associa- 
tion through  the  Committee  on  Car  Ser- 
vice. 

"In  case  a  question  shall  arise  not  cov- 
ered by  the  rules,  the  roads  disagreeing 
may  by  mutual  consent  submit  such  ques- 
tions  to  the  Arbitration  Committee. 

"The  Committee  on  Car  Service  may  ap- 
point a  secretary  for  the  Arbitration  Com- 
mittee, who  shall  be  paid  by  the  Associa- 
tion. Tlie  other  expenses  of  the  Arbitra- 
tion Committee  shall  be  divided  equally  be- 
tween each  of  the  parties  to  the  dispute 
and  the  Association.  The  minimum  charge 
to  each  road  shall  be  ten  dollars,  payable 
in  advance.  The  expenses  shall  first  be 
paid  by  the  Association  and  then  billed  to 
the  parties  concerned  by  the  treasurer  of 
the  Association." 

This  rule,  covering  ,the  arbitration  of  dis- 
putes, was  modeled  after  the  arbitration  rule 
of  the  Master  Car  Builders'  Association. 
The  Arbitration  Committee,  at  its  flrs.t 
meeting,  fully  intended  to  follow  the  Mast,er 
Car  Builders  in  their  practice,  under  which 
decisions  are  only  made  on  actual 
cases,  and  no  hypothetical  cases  are 
entertained.  The  committee,  however,  re- 
ceived such  a  flood  of  questions  of 
general  interest  from  so  many  railroads 
that  it  felt  obliged  to  answer  a  number  of 
cases  which  strictly  were  hypothetical.  In 
answering  these  questions,  the  committee 
called  them  "Interpretations."  and  the  inter- 
pretations are  printed  in  the  rules.    A  jurist 
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■would  consider  such  a  course  very  danger- 
ous, but  in  point  of  fact  these  interpreta- 
tions have  saved  much  more  trouble  than 
they  have  caused. 

Definitions. 

These  definitions  were  adopted  as  much. 
for  the  elucidation  of  the  car  service  rules 
as  the  per  diem  rules.  Indeed,  it  was  in 
the  mind  of  the  committee  that  under  the 
per  diem  system  it  would  speedily  become 
necessary  to  adopt  a  rule  covering  penalty 
for  the  diversion  of  cars,  and  when  the  time 
comes,  these  definitions,  which  have  been 
generally  accepted,  will  be  of  great  use. 

As  indicated  in  the  comments  under  Rule 
6,  there  is  a  general  movement  on  foot  to 
continue  per  diem  and  penalty  when  a  car 
ia  diverted  by  a  connection  to  a  non-per  diem 
road,  but  further  than  this,  the  movement 
toward  penalty  for  diversion  has  made  no 
progress.  There  are  great  technical  difficul- 
ties in  the  way  of  the  formulation  of  a  rule 
prescribing  a  penalty  for  diversion,  but  like 
all  technical  difficulties,  these  can  doubtless 
be  overcome  as  soon  as  the  absolute  need  of 
a  penalty  for  the  diversion  of  cars  becomes 
evident.  It  was  anticipated  that  under  the 
per  diem  system  diversions  would  increase, 
but  this  does  not  seem  to  be  the  case.  Cer- 
tainly there  are  not  so  many  "old  cases"  of 


throw  it,  is  that  it  has  brought  about  an 
improved  movement  of  foreign  cars  on  most 
of  our  railroads  and  an  improved  movement 
of  home  cars  on  some  railroads.  In  other 
words,  it  has  secured  a  sensible  increase  in 
the  work  done  by  the  freight  cars  of  the 
railroad  companies.  This  is  not  done  in  a 
mysterious  way,  but  simply  by  making  it 
profitable  for  railroads  to  educate  their  men 
in  car  handling,  to  utilize  all  their  engines 
in  handling  ears  and  to  buy  or  build  more 
engines  so  as  to  handle  cars  more  promptly. 
Just  what  this  increase  in  the  number  of 
miles  per  day*  made  by  freight  cars  has  been, 
cannot  as  yet  be  said,  but  it  is  certainly 
enough  to  justify  and  preserve  the  per  diem 
system. 


The    Locomotive    Boiler    Water    Changing 
Plant   of  the    Pittsburg   &    Lake    Erie.* 


Fig.    1 — Manifold  and    Connections. 

cars  away  from  home  two  or  three  years  as 
there  used  to  be.  This  seems  to  be  because 
the  per  diem  and  penalty  rules  keep  foreign 
cars  moving,  and  even  if  they  move  wrong, 
they  get  home  after  a  dozen  or  two  of  trials. 

Per  Diem  Rules  Agreement. 

The  only  difficulty  with  the  per  diem  rules 
agreement  is,  as  noted  under  Rule  3,  that 
it  was  signed  by  a  number  of  corporations 
which  are  not  really  railroads  at  all.  They 
may  be  called  "industrial  roads,"  but  from 
a  car  service  standpoint,  they  are  sidings 
just  as  clearly  as  is  any  100  ft.  stretch  of 
track. 

When  the  per  diem  rules  w-re  formulated, 
amid  the  declared  opposition  of  all  the  belt 
lines  and  a  very  respectable  number  of  long 
systems  west  and  south,  it  never  occurred 
to  the  framers  of  the  rules  that  any  rail- 
road would  want  to  sign  it  that  should  be 
kept  out  But  a  number  of  private-siding 
corporations  have  signed  the  agreement  and 
it  is  to  be  hoped  that  the  American  Railway 
Association  will  so  define  the  term  "railroad 
company,"  as  to  exclude  railroads  which  are 
not  railroads  at  all. 

The  reason  per  diem  has  come  to  stay  and 
that  there  has  been  no  serious  elTort  to  over- 


This  plant  lias  been  in  svic^essful  opera- 
tion since  November,  1903,  and  by  it  the 
foul  water  is  removed  from  locomotive  boil- 
ers; the  heat  is  saved,  and  used  in  heating 
the  water  for  refilling,  and  the  boiler  Is  re- 
filled with  water  having  a  temperature  of 
about  300  deg.  F.;  the  whole  operation  re- 
quiring  from   20   to    35    minutes,    depending 


metal;  and  lastly  the  rapidly  increasing 
number  that  have  awakened  to  the  import- 
ance and  economy  of  purifying  the  water, 
by  removing  all  scale-forming  solids,  and 
mud  in  suspension,  before  the  water  is  de- 
livered to  the  locomotive  boilers.  In  all 
■these  cases  there  is  a  concentration  of  the 
soluble  compounds  in  the  boiler  as  the  evap- 
oration continues,  which  results  in  foam- 
ing, priming,  etc.  The  necessity  for  chang- 
ing the  water  may  vary  from  once  after  each 
trip  each  way  over  a  division,  where  bad 
alkaline  waters  are  used,  to  once  each  round 
trip,  or  once  in  each  two,  five,  10  or  15  days, 
depending  on  the  condition  of  the  water 
used  and  the  amount  evaporated. 

The  condition  of  the  water  on  the  P.  & 
L.  E.,  where  treated  water  is  used,  is  such 
that  it  is  necessary  to  remove  the  plugs  for 
washing  only  once  in  from  20  to  45  days. 
During  this  time  the  water  is  changed  when- 
ever necessary,  or  on  an  average  of  about 
once  each  five  days.  The  benefits  resulting 
from  the  use  of  treated  water,  in  compari- 
son with  the  conditions  existing  when  the 
locomotive  feed  water  was  used  in  the  raw 
condition  as  pumped  from  the  rivers  are 
clearly  show«  by  a  few  facts  taken  from 
the  records.     Comparing  results  in  August,. 
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Fig.   2 — Flexible-Pipe  Truck  In    Use. 


on  the  size  of  the  boiler.  If  the  condition 
of  the  boiler  at  the  commencement  of  the 
operation  showed  steam  pressure  of  100  to 
125  lbs.  per  sq.  in.,  and  if  the  fire  were 
banked,  which  is  desirable,  the  steam  pres- 
sure during  the  process  will  not  have  fallen 
below  about  75  lbs.  per  sq.  in.  This  water 
change  is  made  without  allowing  any  steam 
to  escape  into  the  atmosphere,  and  also  with- 
out discharging  any  water  on  to  the  fioor 
of  the  roundhouse  or  into  the  pits.  While 
this  work  is  being  done  the  temperature 
changes  in  the  boiler  are  very  slight,  being 
not  more  than  30  deg.;  from  350  deg.  F.  to 
320  deg.  F. 

On  many  roads  there  exist  conditions  which 
make  it  desirable  to  change  the  water  much 
oftcner  than  it  is  necessary  to  remove  the 
plugs  to  wash  out  mud  or  scale.  The  list 
of  these  roads  includes  those  that  use 
water  having  alkaline  and  other  soluble 
compounds  that  are  not  precipitated  in  the 
form  of  scale  m  the  boilers;  others  that  use 
waters  that  make  a  small  quantity  of  scale 
that    does  not    cement    or    adhere    to    the 


*A  paper  nresented  to  the  October  meeting  of 
the  Western  Ilailway  Club  by  A.  I!.  Kaymer,  Assist- 
ant Chief  Engineer  of  the  I'iltsbiirK  &  Lake  Erie. 


1902,  with  those  of  August,  1904,  raw  water 
having  been  used  during  the  former  and 
treated  water  during  the  latter  period: 

a.  Numbei;  of  trains  given  up  on  the 
road  on  account  of  leaking  boilers  during 
August,  1902,  27;  number  given  up  for  the 
same  cause  in  August,  1904,  two. 

ft.  Number  of  trains  that  had  to  reduce 
the  loading  by  setting  off  cars  on  account 
of  boilers  leaking  during  August,  1902,  13; 
August,  1904,  none. 

c.  Number  of  through  trains,  during 
August,  1902,  with  delays  of  one  hour  or 
more,  that  had  locomotives  changed  at  Mc- 
Kees  Rocks,  on  account  of  boilers  leaking, 
31;   for  August,  1904,  three. 

Other  results  attained  show  enormous  ad- 
vantages in  favor  of  using  purified  water, 
in  the  increased  life  of  flues  and  of  fire- 
boxes, etc.,  and  in  the  reduction  of  boiler- 
makers'  wages,  in  the  increased  service  ob- 
tained from  the  locomotives  and  the  reduc- 
tion of  fuel  necessary  on  account  of  the  re- 
moval of  scale. 

In  using  the  plant  herein  described  loco- 
motives requiring  a  change  of  water  have 
their  fires  cleaned  in  the  usual  way  and 
are  sent  to  the  roundhouse  preferably  with 
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fires  banked  and  steam  pressure  at  about 
100  to  125  lbs.  Blow-off  cocks  have  been 
placed  in  the  left  side  of  the  fire-box  near 
the  bottom.  An  overhead  2V2-in.  blow-off 
pipe  is  located  between  engine  pits,  with  a 
pipe  coupling  about  6I/2  ft.  above  the  floor 
opposite  the  blow-off  cock  in  boiler.  The 
other  end  of  the  blow-off  pipe  connects  with 
a  manifold  on  the  wall  of  roundhouse, 
shown  in  Fig.  1.  A  flexible  pipe  with  neces- 
sary joints,  gage,  drip  cock,  and  extension 
pipes  for  reaching  blow-off  cocks,  when  lo- 
cated in  front  of  boilers,  is  mounted  on  a 
light  truck  for  convenience  of  operation 
(Fig.  2.)  This  flexible-pipe  truck  is  placed 
in  position  opposite  the  blow-off  cock,  and 
connected  therewith,  and  also  with  the  blow- 
off  pipe  overhead,  after  which  the  valves 
are  opened  and  the  water  in  the  boiler  is 
forced  out  by  the  steam  pressure  in  10  to 
20  minutes.  When  all  of  the  water  is  blown 
from  the  boiler  the  blow-off  valve  in  the 
manifold  is  closed  and  the  "superheated" 
water  (at  a  temperature  of  300  deg.  F.  and 
with  a  pressure  of  125  lbs.)  is  ad- 
mitted by  opening  a  valve  in  the  same 
manifold  and  the  boiler  is  quickly  refilled 
with  pure  water  forced  into  the  boiler 
through  the  blow-off  cock,  after  which  the 
valves  are  closed  and  the  flexible  pipe  dis- 
connected and  removed.  There  remains  in 
the  boiler  a  steam  pressure  of  about  75  lbs. 
after   foul   water  is  fully   removed   and   the 


Superheated  water  is  used  for  refilling 
boilers  when  water  is  changed  for  filling 
empty  boilers  after  they  have  been  warmed 
up  by  use  of  live  steam. 

Hot  water  is  used  for  filling  boilers  "whis- 
tle full"  when  a  hydrostatic  test  is  to  be 
applied  by  "test  water"  at  proper  pressure. 
Hot  water  is  also  used  to  cool  down  boiler 
shells  quickly  and  safely.  Say  a  boiler  has 
100  lbs.  steam  and  it  is  desired  to  have  it 
empty  and  cool  as  quickly  as  possible.  The 
water  is  blown  out  of  the  boiler  and  the 
steam  is  allowed  to  follow  until  the  pres- 
sure is  not  more  than  10  to  15  lbs.  (The 
temperature  of  the  metal  will  still  be  up  to 
about  300  deg.)  The  valves  are  then 
changed  and  hot  water  is  forced  in,  which 
cools  the  shell  gradually,  after  which  cold 
water  may  be  mixed  with  the  hot  water  for 
further  cooling. 

Cold  water  is  used  for  removing  mud, 
scale,  etc.,  when  necessary,  by  the  old 
method  of  washing. 

Test  water  is  used  as  described  above  for 
producing  hydrostatic  pressure  in  the  boiler. 
It  is  furnished  by  a  pump  set  to  the  pres- 
sure wanted,  which  pressure  can  be  held  as 
long  as  may  be  desired.  As  this  test  pres- 
sure is  on  the  manifold,  it  and  the  flexible 
piping  up  to  the  blow-off  cock  are  tested 
each  time  test  pressure  is  used. 

Fig.  3  is  a  diagrammatic  view  of  the  plant. 
The   blow-off    pipe,    B,    attached    to    blow-off 


valve  in  manifold.  This  pump  is  set  for  a 
constant  pressure  of  125  lbs.  and  is  con- 
trolled by  a  steam  pressure  regulator.  The 
test  pump,  P,  is  of  the  usual  steam  pressure 
regulated  type  easily  adjusted  for  the  pres- 
sures wanted,  up  to  300  lbs.  per  sq.  in. 

Few  persons  who  have  not  made  this  work 
a  special  study  will  appreciate  the  amount 
of  heat  lost  when  an  ordinary  locomotive 
boiler  is  blown  off  and  no  attempt  made  to 
save  it.  An  ordinary  freight  locomotive 
boiler  will  hold  about  2,500  gals,  of  water 
when  in  working  condition.  This  amount 
of  water  when  at  steam  pressure  of  100  lbs. 
has  in  it  an  amount  of  available  heat  above 
212  deg.  F.  equal  to  2,600,000  B.  T.  U.  and 
nearly  an  equal  amount  in  the  metal  of  the 
boiler  shell  and  connected  parts.  The 
amount  of  heat  blown  off  from  a  boiler  of 
this  kind  at  100  lbs.  pressure  will  evaporate 
about  2,700  lbs.  of  water  at  212  deg.  F.,  and 
this  amount  of  heat  along  with  that  saved 
from  the  foul  water  is  sufficient  to  raise 
the  refilling  water  from  an  initial  tempera- 
ture of  say  60  deg.  F.  up  to  200  deg.  F.  In 
delivering  this  refilling  water  to  the  boiler 
at  say  300  deg.  F.  the  additional  heat  above 
that  of  the  hot  well,  which  is  at  about  200 
deg.,  is  furnished  by  live  steam  from  sta 
tionary  boilers.  No  one  will  question  the 
economy  of  drawing  heat  from  a  modern 
power  house  with  stokers  and  high  efficiency 
boilers,  rather  than  trying  to  heat  up  loco- 
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Fig.   3 — Diagram   of   Connections  for   Boiler   Water   Changing    Plant. 


pure  water  is  forced  in  against  this  pres- 
sure. 

The  manifolds  are  placed  on  the  round- 
house wall,  one  for  each  of  as  many  pits 
as  it  may  be  desired  to  serve;  pipe  mains 
are  laid  under  the  floor  in  an  accessible 
trench,  one  for  each  branch  of  the  manifold. 
It  has  been  found  desirable  to  have  the 
manifolds  include  the  following  service 
pipes:  Live  steam  (at  about  150  lbs.  pres- 
sure) ;  blow-off  pipe;  superheated  water; 
hot  water  (at  a  temperature  of  about  200 
deg.  F. — the  hot  well  temperature — and  a 
pressure  of  about  125  lbs.) ;  cold  water  (at 
supply  temperature,  say  about  50  deg.  F.. 
and  at  about  90  lbs.  pressure) ;  test  water 
(at  supply  temperature  and  at  any  desired 
pressure  up  to  300  lbs.  per  sq.  in.). 

The  live  steam  is  used  for  heating  up 
empty,  cold  boilers.  This  can  be  safely  done 
in  about  10  minutes'  time,  in  which  time 
the  temperature  is  changed  from  cold  con- 
ditions up  to  about  300  deg.  F.  The  action 
of  the  steam  on  the  empty  boiler  shell  is 
uniform  throughout  its  mass;  it  consequent- 
ly causes  no  unequal  expansion,  and  there- 
fore no  bad  results.  Live  steam  is  also  used 
for  increasing  the  temperature  and  pressure 
in  a  boiler  full  of.  water  and  under  low 
steam  pressure. 

The  blow-off  pipe  from  the  manifold  is 
used  to  convey  blown-off  water  and  steam 
to  the  blow-off  tank,   described   later. 


cock  A  conveys  water  and  steam  from 
boilers  to  blow-off  tank,  T,  which  tank 
is  closed  and  furnished  with  a  pipe, 
E,  to  convey  steam  to  condenser,  F, 
and  if  in  excess,  to  the  atmosphere. 
There  wilL  therefore,  be  atmospheric 
pressure  in  the  blow-off  tank,  T;  conse- 
quently the  superheated  water  and  steam 
blown  from  the  boilers  will  immediately  on 
arrival  at  the  blow-off  tank  drop  to  a  tem- 
perature of  212  deg.  and  all  heat  above  that 
amount  will  pass  in  steam  through  pipe  E 
to  the  condenser. 

A  hot  well  is  located  near,  and  below,  the 
condenser.  It  is  kept  full  of  pure  water 
from  the  supply  by  means  of  a  float  valve, 
G.  This  supply  water  for  the  hot  well  flows 
through  a  coil  in  the  blow-off  tank,  thereby 
extracting  considerable  heat  from  the  foul 
water  left  therein,  reducing  its  temperature 
below  212  deg.  A  centrifugal  pump,  H, 
draws  water  from  the  hot  well,  and  circu- 
lates it  through  the  condenser,  F,  and  back 
to  the-  hot  well,  thereby  condensing  the 
steam  and  transferring  the  heat  to  the  water 
in  the  hot  well.  The  water  of  condensation 
also  flows  from  the  condenser  to  the  hot 
well,  or  to  the  sewer  as  may  be  desired. 

A  hot  water  pump,  J,  is  located  below  the 
hot  well  level  and  draws  water  from  it  and 
forces  it  by  pipe  K  to  the  hot  water  valve 
in  the  manifold,  and  by  pipe  C  through  a 
live   steam   heater,   L,  to   the  "superheated" 


motive  boilers  in  the  old  way  by  smoky 
fires,  with  expensive  draft  obtained  by  the 
use  of  compressed  air  or  steam. 

Some  of  the  different  kinds  of  service 
rendered  by  this  plant,  taken  from  actual 
practice,  are  shown  in  the  following: 

Locomotive  No.  302,  P.  &  L.  E.  Atlantic 
type  passenger,  with  115  lbs.  steam  and  no 
fire,  was  emptied,  and  18  minutes'  work 
done  on  the  empty  boiler;  afterwards  boiler 
was  filled,  fired  up  and  engine  left  round- 
house, all  in  80  minutes,  following  being  the 
log: 

8.55  p.m.  commenced  blowing  off.  The 
boiler  pressure  was  115  lbs.;   no  fire. 

9.18  p.m.  water  all   out;    pressure  80  lbs. 

9.21  p.m.  steam  all  out;   pressure  0. 

Work  was  done  on  boiler  from  9.21  to 
9.39. 

9.39  p.m.  commenced  filling  with  super- 
heated water. 

9.48  p.m.  boiler  showed  I'j  gages  water; 
pressure  50   lbs. 

9.46  p.m.  fire  started. 

9.48  p.m.  commenced  delivering  live  steais. 
into  boiler. 

10.01  p.m.  shut  off  live  steam;  boiler  pres- 
sure then  was  80  lbs. 

10.15  p.m.  locomotive  left  roundhousfc 
with  140  lbs.  steam. 

^^■ater  Change. — Heavy  freight  locomo- 
tive, P.  &  L.  E.  No.  174.  Fire  was  banked  with 
steam    pressure   at    112    lbs.,    Water    change 
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•was  made  in  37  minutes,  and  steam  pres- 
sure did  not  fall  below  50  lbs. 

4  p.m.  commenced  to  blow  off  water: 
boiler  pressure  112  lbs. 

4.24  p.m.  water  all  out:  boiler  pressure 
90  lbs.;   continued  blowing  steam. 

4.26  p.m.  stopped  blowing:  boiler  pressure 
50  lbs. 

4.27  p.m.  commenced  filling  with  super- 
heated water. 

4.37  p.m.  boiler  showed  two  gages,  and 
pressure  of  75  lbs. 

At   4.40  locomotive  left   roundhouse. 

Passenger  engine  No.  95,  4-4-0  type,  was 
emptied  for  boiler  work  at  3.11  p.m.;  work 
was  finished  at  4.45  p.m.  Boiler  was  still 
■warm  but  empty  and  under  no  pressure. 
Live  steam  was  turned  into  it  at  4.45  p.m. 
for  six  minutes,  in  which  time  pressure  rose 
to  70  lbs.  At  4.52  p.m.  superheated  water 
•was  started  and  in  six  mintites  boiler  had 
214  gages;  presstire  was  now  58  lbs.  Fire 
was  started  at  4.58  and  live  steam  was  again 
turned  on  at  4.59  into  boiler  full  of  water 
at  58  lbs.,  and  at  5.04  the  pressure  was  100 
lbs.  The  locomotive  left  roundhouse  at  5.05 
p.m. 

Locomotive  No.  792  (L.  S.  &  M.  S.)  from 
shop: 

9.33  a.m.  cold  and  empty,  live  steam 
started. 

9.43  a.m.  boiler  pressure  was  55  lbs.  with 
no  water,  excepting  water  of  condensation 
in  it. 

9.44  a.m.   superheated   water  was  started. 
9.56  a.m.   boiler  showed  two  gages  water. 

9.56  a.m.  fire  was  started. 

9.57  a.m.   live  steam  again  turned  on. 
10.05  a.m.  boiler  showed  90  lbs.  steam,  and 

engine  left  roundhouse. 

Locomotive  No.  89 — No  fire;  steam  pres- 
sure was  120  lbs.  Engine  -was  needed  and 
it  was  found  necessary  to  pack  throttle 
valve  before  allowing  it  to  go  out. 

11.30  a.m.,  pressure  120  lbs.,  commenced 
blowing  off  water. 

11.50  a.m.,  pressure  70  lbs.,  water  was  all 
out. 

11.57  a.m.,  pressure  was  zero,  boiler  wa;; 
«mpty. 

Work  on  empty  boiler  w-as  done  from 
11.57  to  12.03. 

12.03  commenced  heating  with  live  steam. 

12.6s  p.m.  cut  off  steam;  boiler  pressure 
•was  60  lbs. 

12.09  p.m.  commenced  filling  with  super- 
heated water. 

12.16  p.m.  boiler  showed  2\2  gages  of 
■water,  and  pressure  was  70  lbs. 

In  46  minutes  the  pressure  in  boiler  was 
reduced  from  120  lbs.  to  zero;  six  minutes' 
•work  was  done  on  boiler,  and  it  was  filled 
and   heated  up  to  70  lbs.  steam  pressure. 

Locomotive  No.  167 — Arrived  at  round- 
house with  95  lbs.  steam,  and  no  fire.  En- 
gine was  marked  up  for  repair  shop.  Water 
■was  blown  out  and  the  steam  pressure  ■was 
allowed  to  drop  to  65  lbs.  in  25  minutes, 
after  which  the  loi  omotive  ■was  moved  to 
repair  shop  by  its  own  steam  at  this  pres- 
sure. 

Locomotive  No.  165,  2-8-0  class,  was  heated 
up  from  empty  cold  condition  by  use  of 
live  steam  to  allow  locomotive  to  be  moved 
to  another  stall. 

9.23  am.,  cold;   no  water  in  boiler. 

9.48  a.m.,  steam  pressure  was  123  lbs.,  at 
■which  time  the  steam  was  shMt  oft. 

At  9.53  locomotive  was  moved,  and  when 
in  new  stall  pressure  was  90  lbs. 

Water  Change. — Passenger  locomotive  No. 
301 — ^Atlantic  type.  Fire  was  banked;  Kteam 
prfjKsure   100  lbs.     Two  gages  water  Ijufore 

mmencing.   Water  ■was  changed  in  37  min- 

"1  -    and    presi'i.'e   did   not   drop   belov/    ?■> 

■iiTips,   the    )jlow-off  tank,    the    con- 


densers and  all  of  the  plant,  excepting  the 
parts  located  in  the  roundhouse,  are  under 
the  care  of  the  power  house  men.  One  man 
in  the  roundhouse  at  18  cents  per  hour  does 
the  work  of  changing  water  in  boilers,  heat- 
ing and  filling  boilers,  testing,  etc.,  and  he 
can  handle  two  locomotives  an  hour  if  they 
are  delivered  to  him  so  that  he  can  operate 
on  two  or  more  at  one  time.  At  McKees 
Rocks  roundhouse  there  are  10  stalls 
equipped  for  the  use  of  this  plant,  and  four 
trucks  are  used  in  making  the  connections 
to  the  boilers. 

In  conclusion,  some  of  the  advantages  re- 
sulting from  the  tise  of  the  above  plant  have 
been  found  to  be  as  follows: 

1.  Work  of  filling  and  emptying  boilers 
and  of  changing  the  water  is  done  without 
causing  destructive  strains  in  them. 

2.  The  roundhouse  work  on  boilers  is 
more  economically  done  in  regard  to  labor, 
fuel  and  time. 

3.  Locomotives  can  be,  and  are,  main- 
tained in  better  condition,  as  work  can  be 
done  when  needed  on  parts  of  the  boiler  not 
accessible  without  removal  of  the  contents. 

4.  The  roundhouse  conditions  can  be 
much  improved.  The  floor  will  be  cleaner 
and  dryer,  and  the  air  will  be  free  from 
smoke  and  steam,  much  to  the  benefit  of 
the  employees  and  of  the  structure. 

5.  Great  economy  resulting  from  the 
amount  of  heat  saved  from  the  water  and 
steam  blown  out  of  boilers  and  used  in  heat- 
ing water  for  other  boilers. 

6.  Convenience  of  method  of  making 
hydrostatic  tests  of  boiler  strength,  and  the 
thoroughness  of  the  operation  results  in  the 
boilers  being  maintained  in  safer  condition. 

7.  On  account  of  the  quick  service  in 
roundhouse  work,  passenger  locomotives  are 
run  on  schedules,  with  shorter  time  at  ter- 
minals, thereby  increasing  the  amount  of 
work  that  can  be  done  by  the  locomotives. 


The   Circum-Balkal    Railroad. 


The  opening  of  the  Circum-Baikal  Rail- 
road took  place  Sept.  23.  The  building  of 
it  has  been  one  of  the  most  notable  feats  in 
railroad  construction.  Probably  no  work  of 
such  difficulty  was  ever  so  quickly  executeJ 
■ — some  two  years  ahead  of  the  time  set  be- 
fore the  war.  Its  importance  to  the  Rus- 
sians cannot  easily  be  exaggerated,  and  its 
opening  (doubtless  it  cannot  be  called  com- 
pleted yet)  so  early  in  the  season  immense- 
ly strengthens  the  position  of  the  Russian 
army  in  Manchuria;  which  cannot  only  be 
reinforced  but  supplied  for  the  winter  be- 
fore winter  sets  in,  which  in  that  terrible 
climate  limits  materially  the  efficiency  of 
a  railroad;  though,  the  snow-fall  being  light 
on  most  parts  of  the  line,  there  is  less  hin- 
drance from  blockades  than  we  are  accus- 
tomed to  here.  The  new  railroad  is  strong- 
ly occupied  by  troops,  and  is  worked  strict- 
ly as  a  military  line.  So  far,  only  freight 
trains  run  over  it,  passengers  crossing  by 
the  ferry  in  a  fraction  of  the  time  required 
by  rail,  the  distance  by  lake  being  less  than 
40  miles,  against  250  by  rail. 


Three-Phase        Alternating        Current       for 
Electric   Railways. 


During  a  discussion  at  the  International 
Electrical  Congress  held  at  St.  Louis,  Sept. 
13,  Mr.  A.  Zelewsky,  Chief  Engineer  of  Ganz 
&  Company,  Budapest,  Hungary,  called  atten- 
tion to  some  of  the  advantages  of  the  three- 
phase  system  for  electric  railway  service. 
Extracts  from  his  remarks  follow: 

It  is  generally  stated  that  the  series  mo- 
tor, the  torque  and  speed  of  which  are  in 
ntiraate  connection,  is  the  most  suitable  ma- 


chine for  traction  and  transportation,  while 
the  polyphase  induction  motor,  the  behavior 
of  which  is  rightly  compared  and  made  al- 
most identical  with  the  d.  c.  shunt  motor, 
does  not  meet  the  requirements  of  railroad 
service.  At  the  present  time,  railroads  are 
operated  principally  by  steam,  which  means 
the  use  of  heavy  locomotives  and  trains. 
When  introducing  electric  power,  we  still 
have  to  deal  with  this  condition  and  have 
also  to  build  locomotives  of  large  capacity. 
Attempts  were  made  at  starting  single  motor 
cars  at  short  intervals,  but  this  did  not  sat- 
isfy the  requirements  of  the  traveling  world, 
which  wants  to  be  transported  with  the 
smallest  possible  number  of  stops;  only  for 
local  traffic,  therefore,  is  that  method  satis- 
factory. 

It  is  impossible  to  think  seriously  of  rail- 
road service  with  heavy  trains,  without  keep- 
ing strictly  accurate  time  as  laid  out  in  the 
time-tables.  The  fundamental  requirements 
of  safety  and  reliability  compel  us  to  do  so. 
I  doubt  very  much  whether  it  is  possible  to 
meet  these  requirements  with  a  motor,  the 
speed  of  which  depends  upon  the  voltage 
and  upon  the  torque  demanded,  and  which, 
therefore,  is  sensitive  to  any  grade  of  the 
road  and  any  change  in  the  load,  if  artificial 
means  for  the  regulation  of  the  speed  are  not 
applied. 

The  regulation  of  speed,  with  single-phase 
series  motors,  not  considering  the  parallel 
and  series  con'nection  of  two  motors  which 
is  proper  to  both  the  d.  c.  and  a.  c.  systems, 
can  be  effected  by  the  insertion  of  either  in- 
ductive or  ohmic  resistance  or  by  the  appli- 
cation of  a  transformer  with  variable  ratio, 
which,  however,  will  lower  the  power  factor. 
But  the  motorman  has  to  be  very  careful  and 
pay  the  greatest  attention  to  the  controller 
in  order  to  maintain  the  schedule.  The  speed 
of  the  polyphase  railroad  system,  however,  is 
almost  independent  of  the  pressure  and  load, 
and,  therefore,  within  the  limits  of  the  ca- 
pacity of  the  locomotives,  trains  of  any 
weight  on  roads  of  any  grade,  can  be  pro- 
pelled with  the  same  speed,  since  the  small 
retardation  due  to  the  slip  at  higher  loads 
is  easily  within  the  elasticity  of  the  time- 
table. 

With  high-speed  locomotives,  the  resist- 
ance of  the  air  rises  considerably  so  that  the 
ratio  between  the  operating  torque  and  the 
torque  which  is  necessary  to  accelerate  the 
train  is  not  so  unfavorable  as  with  street 
railways.  The  requirements,  therefore,  to 
design  an  induction  motor  with  sufficient 
high  starting  torque,  can  be  easily  met.  Sines 
polyphase  induction  motors  operate  with  full 
torque  up  to  almost  synchronous  speed, 
whereas  the  series  motor  can  develop  the 
maximum  torque,  only  during  a  fraction  of 
the  accelerating  period,  it  follows  that  in 
the  first  case  the  train  accelerates  in  the 
shorter  time,  or  in  the  same  time,  and  with 
less  jolting.  Furthermore,  the  adhesive 
weight  of  the  locomotive  during  acceleration 
is  more  fully  utilized  than  with  the  corre- 
sponding series  motors. 

Although  the  application  of  water  rheo- 
stats for  starting,  speed  regulation,  etc.,  some- 
what lowers  the  efficiency  of  the  system,  this 
is  of  little  importance  on  the  main  line  roads. 
On  the  other  hand,  the  starting  apparatus, 
which  is  generally  the  most  delicate  point 
in  all  of  the  traction  systems,  is,  on  account 
of  being  a  water  rheostat,  almost  indestruct- 
ible. Another  great  advantage  of  this  sys- 
tem is  the  ability  to  send  back  energy  to  the 
power  house  on  the  descending  parts  of  the 
road. 

From  the  point  of  design  and  construction, 
motors  for  railway  service  should  be  as  light 
as  possible  and  the  space  between  the  tracks 
should  be  occupied  by  as  much  active  mate- 
rial as  possible.  It  is  difficult  to  find  space 
for  the  commutator  when  using  single-phase 
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series  motors.  The  conditions  are  still  worse 
when  we  consider  that  the  use  of  a  trans- 
former is  ne3essary,  the  weight  of  which  can 
again  be  considered  as  not  entirely  active 
on  account  of  the  variable  torque  which  does 
not  allow  the  transformer  to  operate  at  full 
efficiency  all  the  time. 

Not  only  have  extensive  experiments  to 
prove  the  adaptability  of  the  polyphase  in- 
duction motor  system  for  railway  work  been 
made,  but  such  a  railway  system  almost  70 
miles  long  exists  and  has  been  in  actual  and 
continuous  operation  for  more  than  two 
years,  and  the  results  are  so  satisfactory  that 
a  considerable  extension  of  the  system  is  only 
a  question  of  a  short  time.  The  normal  out- 
put of  the  locomotives  in  this  system  is  1,200 
h.p.,  but  they  can  carry  a  considerable  over- 
load, so  that  even  the  heaviest  trains  can  be 
hauled  on  this  very  mountainous  road.  In 
Canada  a  combined  polyphase  and  direct  cur- 
rent railway  system  is  to  be  built  by  Ganz 
&  Company  for  local  and  interurban  service. 


Preliminary      Railroad      Surveys      by      the 
Stadia    Method. 


BY   J.   A.    MACDONAXD. 

In  making  preliminary  location  surveys 
for  railroads,  the  stadia  method  enables  the 
surveying  party  to  go  over  the  field  much 
more  rapidly  and  in  most  cases  is  a  much 
cheaper  method  for  that  reason  than  using 
a  level.  Locating  engineers,  however,  seem 
to  have  a  decided  preference  for  using  a 
level  for  this  work,  chiefly  because  of  the 
more  accurate  data  obtained.  It  would  seem 
to  be  a  useless  refinement  to  go  over  the 
ground  with  a  level  taking  precise  but 
tedious  readings  at  every  station  when  these 
levels  may  only  be  furnishing  rough  data  to 
the  engineer  from  which  the  final  location 
can  be  determined.  In  a  level  country  or 
on  gently  undulating  ground,  the  final  loca- 
tion can  often  be  determined  with  no  pre- 
liminary observations,  and  the  levels  for  the 
sub-grade  fixed  from  one  survey  but  usually 
all  of  the  work  of  the  preliminary  survey 
must  be  done  over  once  and  often  many 
times  before  the  line  is  finally  located.  The 
stadia  method  is  a  simple  and  rapid  way 
of  obtaining  all  of  the  necessary  data  with 
sufficient  accuracy  for  the  purpose  intended 
since  both  the  topography  and  the  bearing 
of  the  tangent  can  be  found  with  one  setting 
of  the  instrument. 

The  instrument  best  suited  for  a  stadia 
survey  is  an  accurate  transit  with  a  full 
vertical  circle  rigidly  attached  to  the  axis 
of  the  telescope  and  graduated  to  30  seconds 
from  0  deg.  to  90  deg.  in  both  directions. 
The  horizontal  vernier  arm  should  have  a 
level  attachment  with  a  sensitiveness  corre- 
sponding to  the  angle  read  by  the  verniers, 
for  it  is  upon  this  level  that  dependence 
must  be  placed  for  the  accuracy  of  the  ver- 
tical readings  and  not  upon  the  levels 
mounted  on  the  horizontal  vernier  plate. 

The  stations  in  a  stadia  survey  need  not 
be  placed  exactly  one  chain  apart  but  can  be 
taken  200  ft.,  500  ft.  or  even, 1,000  ft.  apart 
if  the  ground  is  level.  After  setting  up  the 
instrument  on  a  station  and  getting  the  back 
sight  the  telescope  can  be  circled  around  and 
all  of  the  topography  to  the  left  side  of  the 
line  taken.  The  rodman  can  be  signaled 
to  place  his  rod  where  wanted  and  the  angles 
of  elevation  of  all  hills  and  valleys  within 
1,000  ft.  should  be  obtained.  Three  observa- 
tions are  sufficient  for  most  cases,  one  be- 
tween 0  deg.  and  90  deg.,  one  at  or  about 
90  deg.  and  one  between  90  deg.  and  100  deg. 
The  elevation  and  distance  of  the  next  sta- 
tion should  then  be  taken  and  finally  three 
more  observations  recorded  for  the  topogra- 
phy of  the  ground  to  the  right  of  the  line, 


one  between  180  deg.  and  270  deg.,  one  at 
270  deg.  and  one  between  270  deg.  and  360 
deg.  The  azimuth  or  deflection  of  the  tan- 
gent can  be  deduced  from  the  offsets.  Pro- 
gressing in  this  way,"  the  topography  of  the 
country  through  which  the  road  is  to  pass 
can  be  plotted  with  reasonable  accuracy,  and 
the  chief  engineer  with  the  data  at  hand  can 
determine  the  exact  location  from  the  plot 
so  made. 

When  working  in  the  field  with  a  stadia, 
a  stadia  rule,  or  even  better,  graphic 
diagrams  should  be  carried  for  making 
the  corrections  for  differences  in  ele- 
vation between  the  transit  and  the 
stadia  rod  or  lo  sin  2  (observed  angle) 
and  corrections  for  distance,  cos-  0.  The 
constant  of  the  instrument,  f  -f  c,  may 
or  may  not  be  reduced  to  sine  and 
cosine  for  small  angles  of  elevation. 
The  stadia  rules  are  more  convenient  to 
handle  than  tables  and  the  graphic  diagrams 
are  even  easier  to  read.  Any  good  drafts- 
man can  easily  prepare  a  diagram  for  cos^  6 

and  '  from   which  corrections  can  be 

read  direct  for  any  observed  angles. , 

The  most  difficult  part  of  a  stadia  survey 
is  keeping  notes  in  handy  form.  No  note 
books  can  be  obtained  which  are  ruled  up 
especially  for  stadia  work  but  anyone  can 
prepare  such  a  book  with  little  trouble.  A 
convenient  form  is  to  have  the  facing  pages 
ruled  as  below. 


The    Railway    Signal    Association. 


The  annual  meeting  of  this  Association 
was  held  at  St.  Louis  October  11  and  12, 
President  J.  C.  Mock  in  the  chair.  Presi- 
dent Mock  in  *  his  opening  address  recom- 
mended the  republication  of  the  Proceeding^i 
of  the  Association  from  the  beginning  and 
the  establishment  of  a  permanent  headquar- 
ters. The  principal  discussion  was  on  a  set 
of  standard  specifications  for  mechanical  in- 
terlocking material  and  construction,  re- 
ported by  the  committee  on  standards,  of 
which  Mr.  C.  A.  Christofferson  (C.  G.  W.) 
is  chairman.  A  report  of  this  discussion 
must  be  deferred  to  a  future  issue. 

The  committee  on  circuits  for  manual 
iJlock  systems,  C.  H.  Morrison  (Erie),  chair- 
man, made  a  report  recommending  (1)  the 
use  of  the  staff  system  on  single  track  and 
(2)  the  controlled  manual  on  double  track, 
and  embodying  condensed  descriptions,  with 
drawings,  of  the  electric  train  staff  and  the 
controlled  manual  apparatus  as  made  by  the 
Union  Switch  &  Signal  Company.  There  wasv 
some  criticism  of  the  committee's  recommen- 
dation of  the  staff,  on  the  ground  that  con- 
trolled manual  block  signals,  without  the 
staff,  are  equally  safe.  After  considerable 
discussion  a  motion  to  endorse  the  second 
recommendation  was  voted  down,  and  the  re- 
port was  recommitted,  with  instructions  to 
prepare  a  report  on  the  merits  of  differeui: 


f?ecorder 

Date 

II 

1^ 

IJ 

M 

Points  Taken 

1 

i 

1 

^1 

Berafions 

Obserrafions  <S  /femarks 

Ruling  for  Note  Book  for  Stadia  Surveys. 


Both  the  left  hand  and  right  hand  pages 
are  used  and  no  room  is  left  for  the  sketch 
which  should  accompany  the  field  notes. 
This,  however,  may  be  put  on  the  two  follow- 
ing pages  and  the  notes  continued  after  the 
sketch.  Since  the  stadia  reading  must  be 
corrected  for  differences  in  elevation  it  is  bet- 
ter to  enter  the  observed  vertical  angles  and 
afterwards  check  the  corrections  with  tables. 
In  the  distance  column  the  corrected  dis- 
tance can  be  entered  with  the  observed  dis- 
tances. 


Foreign    Railroad   Notes. 

The  London  "tuppeny"  tubes,  as  the  new 
electrical  underground  railroads  are  called, 
have  hardly  met  with  the  favor  expected. 
All  three  of  them  had  fewer  passengers  in 
the  first  half  of  this  year  than  last.  The 
decrease  was  very  slight,  but  notable  be- 
cause the  number  of  omnibus  passengers  in- 
creased meanwhile. 


The  Prussian  State  Railroads  lately  asked 
for  bids  for  660.000  pine,  oak  and  beech  ties, 
in  670  different  lots.  Pretty  much  all  the 
dealers,  home  and  foreign,  in  such  materials 
were  on- hand.  Higher  prices  had  been  ex- 
pected because  low  water  in  Russian  rivers 
had  prevented  the  arrival  of  what  has 
usually  been  a  large  part  of  the  supply; 
but,  in  fact,  the  bids  were  lower  than  st 
the  last  previous  letting,  which  is  attrib- 
uted to  the  fact  that  a  certain  German 
forest  had  been  so  nearly  destroyed  by  cater- 
pillars that  it  must  all  be  felled  at  once. 
The  prices  varied  not  only  for  different 
woods,  but  for  the  place  of  delivery.  Pine 
ties  at  Hamburg  were  offered  at  72i/2  to 
871/0  cents  each;  at  Breslau,  52  to  63  cents. 


methods  of  controlling  manual  signals.  The- 
Illinois  Central  is  now  using,  on  238  mile& 
of  its  single  track  lines,  so-called  manual 
controlled  signals,  made  by  the  Taylor  Sig- 
nal Company,  which,  however,  have  no  rail 
circuit  connection  and  are  habitually  used 
for  giving  permissive  signals.  The  main  . 
function  of  the  machine  is  to  provide  elec- 
tric locking  from  station  to  station  which 
insures  that  for  each  clearing  of  a  signal 
the  signalman  must  have  the  co-operation 
of  the  man  at  the  other  end. 

Mr.  Balliet  ( L.  V.),  chairman  of  the  com- 
mittee on  wire  circuits,  reported  that  he- 
had  been  unable  to  gather  much  information 
concerning  the  life  of  rubber  insulated  and 
weather-proof  wires  for  the  reason  that  very 
few  roads  had  had  any  experience.  It  would 
appear  from  the  discussion  that  there  has 
been  so  much  demand  for  low  prices  that 
weatherproof  insulation,  as  now  offered,  is 
of  a  poorer  quality  than  in  former  years. 
The  discussion  branched  out  into  all  manner 
of  questions  about  line  wires,  and  a  resolve 
was  offered  that  line  wires  should  be  at 
least  as  large  as  No.  10  B.  &  S.  or  No.  12' 
B.  W.  G.,  where  poles  are  more  than  132 
ft.  apart,  but  as  a  number  of  members  are 
satisfied  with  smaller  wires  there  was  oppo- 
sition to  the  motion  and  it  was  lost. 

Dr.  Black,  of  Milwaukee,  who  read  a  paper 
on  tests  of  colored  signal  glasses  at  the  Sep- 
tember meeting,  read  a  further  paper  on 
the  subject  at  St.  Louis. 

The  secretary's  report  showed  a  member- 
ship of  329  and  the  treasurer's  report  a  bal- 
ance on  hand  of  $855.  The  old  officers  were 
re-elected  except  that  H.  S.  Balliet  (L.  V.), 
of  South  Bethleh°ni,  Pa.,  was  chosen  Secre- 
tary and  Treasurer  in  place  of  B.  B.  Adams. 
It  was  voted  that  the  next  annual  meeting 
be  held  at  Niagara  Falls. 
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Prevention  of  Collisions. 


[From  The  -Voir  York  Eiening  PosIA 
The  terrible  collision  near  Warrensburg. 
Mo.,  last  week  was  almost  precisely  like  that 
at  New  Market,  Tenn.,  two  weeks  before: 
and  the  two  together  resulted  in  the  death 
of  between  80  and  90  passengers.  During 
the  first  six  months  of  1904  no  less  than 
388  persons  have  been  killed  on  American 
railroads.  It  is  a  black  record.  The  poten- 
tial causes  of  railroad  wrecks  are  constant. 
The  engineer  forgets  an  order.  The  conduc- 
tor has  a  copy  of  the  same  order,  but  he 
forgets  it,  or  is  unable  to  prevent  the  engi- 
neer's error.  A  train  is  directed  to  wait  for 
two  other  trains,  and  it  waits  for  only  one 
of  them,  then  going  on  to  its  destruction.' 
There  is  nothing  mysterious  about  the  causes 
of  these  collisions  which  now  agitate  the 
public  mind. 

About  15  per  cent,  of  the  railroad  mileage 
of  the  country  has  the  block  system,  the  well- 
approved  method  under  which  the  number 
of  collisions  is  enormously  reduced;  but  on 
the  other  85  per  cent,  passengers  and  train- 
men— particularly  trainmen — are  added  to 
the  death  list  month  after  month  and  year 
after  year  with  distressing  regularity.  If 
the  people  are  to  make  their  indignation  ef- 
fective, attention  must  be  concentrated  on 
one  class  of  accidents — collisions.  Collisions 
constitute  the  great  bulk  of  the  disasters 
which  give  American  railroading  so  bad  a 
reputation  abroad. 

There  is  practically  only  one  remedy — the 
block  system.  All  railroad  managers  know 
this.  They  put  the  block  system  in  force 
on  their  busiest  lines,  thus  justifying  the  as- 
sertion of  the  Interstate  Commerce  Commis- 
sion, in  its  last  annual  report,  that  this  is 
the  only  recourse.  The  only  reason  for  the 
absence  of  so  simple  a  safeguard  is  the  cost; 
but  this  plea  is  greatly  overworked.  One 
prominent  railroad  manager  said,  not  long 
ago,  that  the  block  system  had  been  intro- 
duced on  several  hundred  miles  of  his  road 
at  an  increase  in  the  pay  rolls  of  the  tele- 
graph operators  and  signalmen  of  only  3 
per  cent.  This  was  not  one  of  the  largest 
trunk  lines,  and  the  protection  afforded  was 
less  complete  than  that  which  we  find  on 
some  of  the  eastern  trunk  lines  and  on  the 
well-equipped  railroads  of  England;  but  it 
did  greatly  reduce  the  collisions  and  the 
death  lists. 

The  block  system  means  that  no  train 
starts  on  any  part  of  the  road  until  the  line 
is  ascertained  to  be  clear  of  all  other  trains 
for  a  known  di-itance.  Without  the  block 
system,  trains  running  in  the  same  direction 
can  be  kept  safely  apart  only  by  holding 
them  a  certain  number  of  minutes  at  sta- 
tions, and  by  the  use  of  the  discredited  red 
flag;  while  on  a  single-track  line  the  avoid- 
ance of  collisions  between  trains  running  to- 
ward each  other  depends  upon  unerring  ad- 
herence to  the  time-table,  perfect  care  and 
vigilance,  unfailing  memory  of  rules,  time- 
tables, and  the  superiority  of  different  classes 
of  trains,  and  attention  to  diverse  distracting 
duties  under  the  most  trying  circumstances 
of  weather  and  overwork.  The  block  system, 
on  the  other  hand,  makes  all  trains  of  equal 
importance  (as  regard.s  safety),  makes  the 
"danger  points"  fixed  in.st<:ad  of  variable,  and 
does  away  with  errors  from  defective 
watches,  misreading  of  time-tables  or  writ- 
ten papers,  and  forgetting  telegrams. 

Consideration  of  the  block  systeru  does  not 

Cat  present)    require  notice  of  such   reflne- 

nents  as  the   automatic   stop,   used    in   the 

;bway    to    check    a    careless     moto.rman. 

'  ither  can  there  be  much  profit  in  corisid- 

!.n?,   just  now,   the   question    of   overwork 

'  trainmen,  or  of  the  influence  of  the  trafl': 

njcns.     The  majority  of  collisions  are  due 

'<>  the  error  or  neglect  of  men  in  good  health 


and  not  overworked.  The  Government  bulle- 
tins are  full  of  cases  of  collisions  where 
those  responsible  are  reported  as  having 
good  past  records. 

It  is  fair  to  say  that  in  some  quarters 
progress  in  adopting  the  block  system  has 
been  delayed  by  the  desire  to  wait  for  the 
invention  of  more  perfect  apparatus.  Amer- 
ican railroad  officers  believe — though  Eng- 
lishmen have  not  yet  adopted  this  view  to 
any  extent — that  the  ideal  block  system  is 
the  automatic.  It  costs  very  much  more 
to  install  than  does  apparatus  for  the  non- 
automatic  or  manual  system,  hence  mana- 
gers do  not  easily  get  the  necessary  appro 
priations.  But  this  waiting  attitude  is  in- 
defensible, for  the  crying  need  is  the  im- 
mediate adoption  of  some  block  system;  the 
use  of  manual  signals  pending  the  perfec- 
tion or  more  general  approval  of  automatic 
signals.  One  prominent  trunk  line  whose  ap- 
proved standard  is  the  automatic,  has  yet 
put  in  the  manual  system  on  many  miles. 

The  dilatory  policy  of  the  railroads  has 
now  continued  for  so  many  years  that  they 
can  find  no  fault  if  Congress  takes  radical 
action.  The  Interstate  Commerce  Commis- 
sion, in  its  last  annual  report,  laid  before 
Congress  a  definite  measure,  and  there  has 
been  no  adverse  criticism  of  it.  On  the  con- 
trary, the  manager  of  one  important  trunk 
line  declared  his  intention  of  preparing  to 
comply  with  a  law  like  that  proposed,  which 
contemplates  complete  block  signaling  with- 
in five  years.  As  we  said  at  the  time,  the 
Interstate  Commerce  Commission  is  the  most 
appropriate  body  to  exercise  governmental 
supervision  in  this  matter.  With  all  its 
faults,  it  has  done  fairly  well  with  the  Fed- 
eral statute  of  1893,  making  automatic  coup- 
lers and  air-brakes  compulsory  everywhere. 
The  people  of  the  country  have  a  right  to 
require  of  railroads  a  reasonable  assurance 
of  safety,  and  the  way  to  enforce  this  right 


is  now  quite  plain.  The  railroads  have  had 
their  chance  to  make  a  good  showing;  too 
many  have  neglected  it,  and  their  showing 
is  appallingly  bad.  Unless  the  managers  act 
of  their  own  motion  in  adopting  safety  ap- 
pliances, the  only  thing  they  have  to  expect 
is  a  mandatoi-y  law  with  heavy  penalties  for 
its  violation. 


Railroad   Shoo   Tools. 


{.Continued.) 


BADIAL    DRILLS. 

The  accompanying  illustration.  Fig.  1, 
shows  a  60-in.  radial  drill  made  by  the 
Dreses  Machine  Tool  Company,  Cincinnati, 
Ohio.  This  machine  is  shown  in  connection 
with  a  speed  variator  and  a  constant  speed 
motor.  The  outside  column  swings  on  an 
inside  stump  fixed  to  the  base  and  reaching 
almost  to  the  top,  and  it  is  clamped  by  a 
split  band  encircling  part  of  the  fixed  stump 
and  a  flange  on  the  lower  end  of  the  column. 
Power  is  transmitted  to  the  drill  spindle  in 
the  usual  way  by  a  horizontal  shaft  near  the 
base,  a  pair  of  miter  gears  and  a  central 
shaft  in  the  column,  two  spur  gears  on  top 
of  the  column  and  an  outside  vertical  shaft 
V  carrying  a  sliding  miter  gear.  This  miter 
gear  engages  with  the  miter  gear  on  the 
short  shaft  (see  Fig.  2),  on  which  are  fixed 
the  pinion  b,  and  the  two  loose  friction 
gears  c  and  d.  The  pinion  b  meshes  with 
friction  gear  e,  and  the  friction  gear  c 
meshes  with  friction  gear  f  on  shaft  h.  The 
friction  gear  d  engages  indirectly  with  f 
by  means  of  the  intermediate  pinion  g  jour- 
naled  in  the  gear  casing.  The  lever  combi- 
nation j  operates  the  double  friction  in 
gears  e  and  f,  and  when  engaged  with  one 
or  the  other,  changes  the  speed  according 
to  the  proportion  of  the  gears,  which  is  in 
geometrical    progression   with   the   range   of 


Fig.   1 — The   Dreses   Radial   Drill. 
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the  cone  pulleys.  The  double  friction  be- 
tween the  gears  c  and  d  is  operated  by  the 
lever  combination  K,  and  when  engaged 
with  c  the  spindle  turns  to  the  right.  When 
engaged  with  A,  because  of  the  intermediate 
gear  g,  the  spindle  reverses  faster  In  the 
same  ratio  as  the  different  diameters  of  the 
two  gears  c  and  d.  By  clutching  d  to  shaft 
a,  a  slow  forward  speed  and  fast  reverse  is 
obtained  by  engaging  the  friction  between 
e  and  f  alternatively.  By  clutching  f  to  h 
and   operating    the   friction    between   c   and 


Fig.       3 — Main       Drive       Variable       Speed 
Mechanism. 

d  a  fast  forward  and  a  slightly  increased 
reverse  speed  of  the  spindle  can  be  had. 

The  power  feed  for  the  drill  spindle  is 
geared.  It  has  six  changes  and  is  varied  by 
shifting  the  knurled  knob  on  the  feed  rod, 
which  engages  the  proper  gear  by  a  key  and 
feather  gear. 

The  speed  variator  has  two  shafts  with 
seven  gears  on  each  shaft  proportioned  for 
seven  speeds  in  geometrical  progression. 
These  gears  do  not  mesh  with  each  other, 
but  are  fixed  to  the  shafts,  except  the  lar- 
gest driven  one  on  the  variable  speed  shaft, 
whijh   is  connected  by  a   pawl   and   ratchet 


arrangement.  This  ratchet 
gear  and  the  smallest  gear  on 
the  driving  or  constant  speed 
shaft  are  connected  through 
an  idler  pinion  which  causes 
the  driven  shaft  to  run  al- 
ways at  the  slowest  speed. 
"When  the  speed  of  the  varia- 
ble speed  shaft  is  increased 
the  ratchet  fixed  on  this  shaft 
runs  ahead  of  the  pawl  in  the 
loose  gear.  The  lever  with 
the  handle  shown  in  front  of 
the  speed  variator  swings  in 
the  rear  on  a  bridle  and  it  is 
arranged  so  that  it  can  be 
shifted  either  lengthwise  or 
crosswise.  It  carries  a  single 
gear  wheel  which  meshes 
with  the  different  gears  on 
the  two  shafts.  The  latch 
with  the  plunger  below  the 
handle,  locks  the  handle  ver- 
tically and  the  knobbed  pin 
locks  it  horizontally,  as  shown 
in  Fig.  3.  The  holes  for  lock- 
ing, in  the  index  plate,  are 
drilled  to  correspond  to  the 
correct  positions  of  the  inter- 
mediate gear  in  mesh  with  the 
cone  gears.  These  cannot  be 
engaged  unless  the  interme- 
diate gear  is  in  the  correct 
position.  In  order  to  take  up 
the  shock  of  rapidly  changing 
from  low  to  high  speeds,  and 
vice  versa,  a  frictional  con- 
nection between  the  drill 
shaft  and  the  variator  is  in- 
troduced. This  friction  is 
similar  to  a  planer  friction, 
and  is  adjusted  so  as  to  carry 
the  heaviest  load  of  the  ma- 
chine, but  no  more. 

Fig.  4  shows  a  combined 
radial  drilling  and  tapping 
machine  made  by  the  Newton 
Machine  Tool  Company,  Phil- 
adelphia, Pa.  The  radial  arm 
of  this  machine  measures 
6   ft.   from  the  center  of  the 


Fig.  4 — The   Newton    Radial   Drill. 


Fig.  2 — Details  of  Mechanism  for  Obtaining 
Additional   Spindle  Speeds. 

trunnion.  T^vo  spindles  are  provided,  one 
for  drilling  and  one  for  tapping.  These 
spindles  are  2'Vi6  in.  in  diameter;  they 
are  counterbalanced  and  both  have  an 
automatic  feed  of  17  in.  Three  changes 
of  feed  are  provided  for  the  drilling 
epindle,  which  is  driven  through  a 
worm  and  worm  wheel  by  a  three-step  cone 
with  back  gears.  These  gears  are  on  the 
horizontal  driving  shaft  on  the  radial  arm. 
The  tapping  spindle  is  geared  to  the  main 
spindle  with  a  reduction  of  2%  to  1  for  tap- 
ping, and  the  reverse  speed  for  backing  out 
the  tap  is  the  same  as  the  speed  of  the 
drilling  spindle.  When  not  in  use  the  tap- 
ping spindle  remains  idle.  The  movements 
of  the  tapi)ing  spindle  are  controlled  by  a 
clutch  which  is  operated  by  the  lever  shown 
in  front  of  the  saddle.  The  advantage  of 
this  tool  over  the  radial  drill  with  tapping 
attachment  is^  that  it  is  not  necessary  to 
change  tho  speed  of  the  machine,  or  in  other 
words,  to  throw  in  the  back-  gears  for  tap- 
ping after  the  hole  is  drilled,  since  the  re- 
duction of  the  speed  is  obtained  by  the  gear- 
ing. By  having  two  spindles,  the  necessity 
of  changing  the  drill  and  placing  the  tap- 
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ping  head  in  the  spindle  is  also  obviated. 
One  revolution  of  the  hand  wheel,  which  is 
used  to  traverse  the  carriage,  will  bring  the 
tapping  spindle  directly  in  line  with  the 
hole  drilled.  This  adjustment  of  the  tap- 
ping spindle  is  controlled  by  an  index  point 
on  the  hand  wheel  shafting.  The  maximum 
distance  between  the  end  of  the  spindles  and 
the  base  of  the  machine  is  74  in.  and  the 
over-all  dimensions  of  the  base  are  4  ft.  x 
9  ft.  A  work  table  21  in.  wide  x  39  in.  long 
is  provided,  and  it  is  arranged  with  a  swivel 
bearing  so  that  holes  may  be  drilled  at  an 
angle. 

(.To  be  continued.) 


The   American    Street    Railway   Association 
Convention. 


Exhibit   of   the    Gisholt    Machine   Company 
at  the  World's   Fair,   St.   Uouis. 


The  exhibit  of  the  Gisholt  Machine  Com- 
pany, Madison,  Wis.,  at  the  World's  Fair, 
St.  Louis,  consists  of  three  sizes  of  standard 
turret  lathes;  one  big-bore  turret  lathe  hav- 
ing a  swing  of  24  in.  and  a  5-in.  hole  in  the 
spindle;  three  sizes  of  vertical  boring  mills; 
one  60-in.  horizontal  drilling  and  boring 
machine,  and  one  Gisholt  Universal  tool 
grinder.  The  newest  tool  among  these  is 
the  60-in.  horizontal  boring  and  drilling  ma- 


The  twenty-third  annual  meeting  of  the 
American  Street  Railway  Association  was 
held  in  the  reading  room  of  the  Transpor- 
tation Building  at  the  World's  Fair,  St. 
Louis,  October  12th  and  13th.  President  W. 
Caryl  Ely,  of  Buffalo,  N.  Y.,  called  the  meet- 
ing to  order  and  introduced  Hon.  David  R. 
Francis,  President  of  the  Louisiana  Pur- 
chase Exposition,  who  addressed  the  conven- 
tion. After  referring  to  the  wonderful 
growth  and  expansion  of  electric  railways, 
President  Francis  related  the  history  of  the 
intramural  railway  project.  The  original 
plan  was  to  have  the  road  built  and  oper- 
ated by  the  street  car  companies  as-  a  joint 
project,  the  cars  from  their  city  lines  to  run 
over  it.  This  was  abandoned,  and  the  ex- 
position management  had  about  concluded 
that  the  crowds  could  be  handled  by  auto- 
mobiles. President  Francis  did  not  concur 
with  this  idea  and  undertook  to  have  an 
intramural  road  built  and  operated  by  the 
exposition  authorities,  in  which  plan  he  was 
successful.  The  road  carries  on  ah  average 
of  55,000  persons  daily — about  55  per  cent, 
of  the  paid  admissions  to  the  grounds — and 


The    Gisholt    Horizontal    Drilling    and    Boring    Machine. 


chine  shown  in  the  accompanying  illustra- 
tion. Double  friction  back  gears  are  pro- 
vided in  the  headstock  and  the  boring  bar, 
which  is  of  hammered  crucible  steel,  is 
ground  with  a  taper  socket  to  hold  supple- 
mentary boring  bars  of  small  sizes.  The 
feed  mechanism  is  the  same  as  that  used 
on  Gisholt  turret  lathes.  It  consists  essen- 
tially of  a  coarse  pitch  screw  geared  to  the 
spindle  and  gives  a  positive  feed.  No  extra 
attachment  is  required  for  screw  cutting. 
Generating  levers  are  placed  on  both  sides 
of  the  machine  so  that  it  can  he  controlled 
from  any  point.  By  the  movement  of  a 
iever  convenient  to  the  operator,  the  table 
can  be  raised  or  lowered  by  power  and  accu- 
rately adjusted  at  any  required  height.  The 
cross  table  has  a  compound  movement  and 
is  fitted  with  a  cross  feed  when  desired. 
Both  the  transverse  and  longitudinal  screws 
for  moving  the  cross  table  are  fitted  with 
micrometer  index  dials  reading  to  .001  in. 
The  yoke  for  the  table  is  cast  with  a  box 
section  and  is  clamped  to  the  table  instead 
of  being  bolted  with  bolts  sliding  in  T  slots. 
It  carries  double  bushings  for  thft  support 
of  the  boring  bar.  \ 


An  engineman  while  his  freight  train 
was  being  made  up  in  Ferrara  idft  it  in 
charge  of  the  fireman,  who,  it  seems,  knew 
how  to  start  but  not  how  to  stop  it,  and  it 
ran  away  with  him  down  the  maiki  track 
and  into  an  express  train  entering  Jrerrara, 
killing  7  and  wounding  16. 


is  one  of  the  best  sources  of  revenue  that 
the  exposition  management  has. 

If  it  had  not  been  for  the  electric  street 
railways  it  never  would  have  been  possible 
to  have  had  such  an  exposition,  as  it  would 
otherwise  have  been  impossible  to  bring  the 
crowds  to  the  grounds.  One  of  the  greut 
problems  of  the  management  was  this  mat- 
ter of  conveyance  of  the  people  to  and  from 
the  grounds.  The  street  railways  met  the 
situation  with  entire  success,  and  what  is 
of  greatest  importance,  they  appear  to  have 
the  good  will  of  the  community  and  of  the 
thousands  of  strangers  who  are  their  pat- 
rons. 

Following  President  Francis,  Prof.  W.  E. 
Goldsborough,  of  Purdue  University,  Chief 
of  the  Department  of  Electricity,  told  the 
members  of  the  things  of  particular  interest 
to  street  railway  men  at  the  exposition. 
After  enumerating  the  different  exhibits  he 
spoke  of  the  work  of  the  Electric  Railway 
Test  Commission,  which  is  doing  a  large 
amount  of  experimental  work  in  testing 
modern  electric  railway  apparatus  and 
in  determining  various  factors  which 
bear  on  the  operation  of  street  rail- 
way equipments,  which  have  as  yet  not  been 
fully  investigated.  It  covers  the  operation 
of  the  braking  system,  both  by  air  storage 
and  compressors  on  cars.  Also  the  matter 
of  the  reactance  of  rails,  or  the  resistance 
due  to  the  flow  of  an  alternating  current 
through  a  rail.  The  commission  has  on  the 
north   side  of  the  Transportation   Building 


two  tracks  1,400  ft.  long,  with  three  modern 
equipments  for  test  purposes.  The  commis- 
sion intends  conducting  a  series  of  experi- 
ments on  an  8-mile  tangent  in  Indiana,  in 
which  the  cars  will  be  run  at  high  speed 
to  determine  wind  pressures.  The  pressure 
on  the  body  will  be  determined,  and  differ- 
ent shaped  vestibules  tried  on  both  ends  of 
the  cars.  It  is  hoped  to  attain  speeds  of  70, 
80  and  even  90  miles  an  hour. 

Mayor  Wells,  of  St.  Louis,  who  had  been 
detained,  was  next  presented  and  addressed 
the  convention  briefly,  extending  the  wel- 
come of  the  city,  and  touching  on  the  growth 
of  the  latter  and  the  important  part  the 
street  railways  had  had  therein. 

President  Ely  then  delivered  his  address. 
He  congratulated  the  Association  upon  hav- 
ing selected  the  World's  Fair  as  its  place 
of  meeting  because  of  the  opportunities  it 
offered  of  viewing  the  highest  results  of  the 
inventive  genius  and  progressive  labor  of 
man  in  the  development  of  transportation 
of  all  kinds  as  well  as  in  the  arts,  sciences, 
trades  and  manufactures.  He  reviewed  the 
work  of  the  past  year  in  the  electric  rail- 
road world,  referring  to  the  electrification 
plans  of  the  New  York  Central  and  the  Penn- 
sylvania, and  the  operation  of  single-phase 
alternating-current  motors  on  the  Schenec- 
tady Street  Railway  by  the  General  Elec- 
tric Company.  Speaking  of  the  electriflca- 
tion  of  the  Manhattan  elevated  system  of 
New  York  he  said:  "The  electrification  of 
the  Manhattan  Elevated  Railway  system, 
which  was  finally  completed  in  June,  1903. 
in  which  month  the  last  steam  train  was 
taken  off,  has  during  the  past  year  enabled 
a  direct  comparison  to  be  made  between  the 
operation  of  the  system  by  electricity  and 
steam.  It  has  been  determined  that  the  sub- 
stitution of  electricity  has  increased  the 
carrying  capacity  of  the  road  33  per  cent, 
as  indicated  by  the  actual  increase  in  car- 
mileage;  the  passenger  traffic  has  been  in- 
creased 30  per  cent.;  the  operating  expenses 
have  decreased  from  55  per  cent,  of  the 
gross  receipts  in  1901  to  45  per  cent,  in  1903, 
and  all  obnoxious  vapors,  smoke,  steam  and 
cinders  incidental  to  steam  locomotive  oper- 
ation have  been  eliminated  from  the  streets 
traversed  by  the  railroads  of  the  system. 
The  wisdom  of  the  enormous  expenditure  of 
money  necessary  to  make  the  change  has 
been  fully  demonstrated  by  the  benefits 
which  have  accrued  not  only  to  the  people 
of  the  city  but  to  the  intelligent  manage- 
ment which  at  such  great  cost  made  the 
change." 

He  also  spoke  of  the  New  York  subways 
and  the  advantages  they  would  afford,  as 
well  as  the  methods  of  operating  them  and 
keeping  them  in  condition.  He  next  quoted 
from  a  paper  "by  Mr.  Frank  J.  Sprague  read 
before  the  recent  session  of  the  International 
Electrical  Congress  in  which  the  writer  dwelt 
on  the  many  advantages  that  have  resulted 
from  the  general  use  of  electric  street  rail- 
ways, and  discussed  somewhat  whether  or 
not  the  electric  motor  would  replace  the 
steam  locomotive. 

Mr.  Ely  referred  to  the  growing  feeling 
that  the  form  and  scope  of  the  Association 
work  required  remodeling,  one  of  the  re- 
sults of  which,  growing  out  of  the  discussion 
at  Saratoga  in  1903,  has  been  the  formation 
of  a  Manufacturers'  Association,  to  relieve 
the  Street  Railway  Association  of  the  oner- 
ous duty  of  providing  for  exhibits.  The  Man- 
ufacturers' Association  also  provides  for  the 
entertainment  of  the  members,  with  the 
knowledge  and  approval  of  the  Executive 
Committee.     He  said  in  conclusion: 

"A  careful  inspection  of  the  proceedings 
of  the  conventions  of  the  last  few  years  re- 
veals the  fact  that  the  most  of  the  time  of 
each  convention  has  been  occupied  with  the 
reading  and  discussion  of  papers  embracing 
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subjects  which  for  the  most  part  relate  to 
the  small  technicalities  of  the  business,  near- 
ly itil  of  which  might  have  been  profitably 
committed  to  proper  auxiliary  and  subsidiary 
organizations.  Broad  fields  of  co-operative 
effort  in  the  most  important  lines  of  our 
work  have  remained  almost  untouched.  It 
becomes  immediately  apparent  upon  investi- 
gation and  discussion  of  the  situation  that 
we  might  profitably  enter  upon  the  discus- 
sion of  the  greater  questions  affecting  our 
welfare.  The  confusion  of  laws  throughout 
the  country  affecting  our  corporations  is  a 
matter  to  which  we  might  well  devote  atten- 
tion. There  are  also  such  great  questions  as 
taxation,  municipal  ownership  of  street  rail- 
ways, franchise  rights  and  obligations,  statu- 
tory laws  affecting  our  class  of  companies, 
municipal  laws  and  ordinances,  and  other 
questions  of  importance  to  which  your  minds 
will  readily  refer.  The  collection  and  pres- 
ervation of  data  tending  to  throw  light  upon 
the  problems  of  great  importance  that  con- 
front us  is  also  a  matter  deserving  of  at- 
tention, and  in  this  regard  it  would  seem 
that  through  the  medium  of  the  secretary's 
office  and  of  appropriate  standing  commit- 
tees an  invaluable  collection  of  data  could 
be  made  and  permanently  preserved  in  such 
form  as  to  be  conveniently  accessible  to  any 
member  of  the  association  upon  merely  mak- 
ing request  of  the  secretary.  If  the  work  of 
the  secretary's  otlice  should  be  made  contin- 
uous there  would  thus  grow  up  in  time  a 
vast  repository  of  valuable  statistical  and 
historical  information,  readily  available  as  a 
matter  of  right  to  every  member.  This 
branch  of  the  work  alone,  if  properly  prose- 
c\ited,  would  render  membership  in  this  asso- 
ciation so  valuable  that  It  is  diflflcult  to  un- 
derstand how  any  street  railway  corporation 
would  feel  justified  in  remaining  outside  of 
this  association.  It  is  our  duty  to  keep  in 
step  with  the  changes  in  conditions  that  con- 
front and  surround  us;  we  must  be  in  syn- 
chronism with  the  spirit  of  things;  we  must 
not  hesitate  to  make  necessary  and  beneficial 
changes  nor  should  we  be  deterred  by  our 
consideration  of  the  past. 

"It  is  undeniable  that  notwithstanding  the 
fact  that  the  intelligent  and  broad-minded 
policies  that  to-day  characterize  the  opera- 
tion of  the  great  properties  represented  in 
this  association,  and  notwithstanding  the  facr 
that  inestimable  advantages  have  been  and 
are  being  thereby  conferred  upon  the  entire 
public  within  your  individual  spheres  of  ac- 
tion, there  exists  to-day  a  tremendous  amount 
of  misunderstanding  of  your  labors  and  the 
effect  thereof  upon  individuals  and  communi- 
ties. Intelligence  must  replace  ignorance; 
darkness  must  give  way  to  the  light.  There 
are  to-day  no  matters  or  things  really  in  dif- 
ference between  yourselves  on  the  one  hand, 
and  the  public  onJ;he  other.  With  right  un- 
derstanding there  will  come  about  perfect  ac- 
cord. The  remnants  of  old  suspicions  founded 
upon  misconception  and  misunderstanding 
must  be  swept  away.  It  is  only  by  a  general 
diffusion  of  information  concerning  our  prop- 
erties and  our  work  that  public  appreciation 
may  be  obtained.  Let  us  bury  all  questions 
of  prerogative,  precedence  and  personal  ad- 
vantage and  unite  in  a  vigorous  and  persist- 
ent effort  to  bring  out  of  present  conditions 
such  a  state  of  organization  and  work  as  will 
not  only  meet  with  the  intelligent  and  hearty 
approval  of  all  those  comprised  in  our  dif- 
ferent organizations,  but  will  also  put  us  in 
closer  touch  with  the  public  whom  we  serve, 
and  tend  to  the  creation  of  such  a  condition 
of  things  as  will  enable  us  best  to  work  out 
legitimate  ends  and  purposes." 

A  resolution  was  offered  proposing  to  re- 
scind that  part  of  the  resolution  adopted  at 
the  Saratoga  meeting  which  requested  the 
technical  press  to  refrain  from  the  dally  pub- 
lication of  proceedings.    This  was  at  the  close 


of  the  first  day's  meeting,  and  on  motion  ac- 
tion was  deferi-ed  until  the  following  day. 
At  the  opening  of  Thursday's  session  this 
resolution  was  amended  by  substituting  for 
"pro(-eedings"  the  words  "verbal  reports  of 
discussion,"  and  was  adopted. 

The  Secretary  reported  the  addition  of  nine 
new  members  during  the  year  and  the  loss 
by  suspension  and  withdrawal  of  IS),  leaving 
a  menil)ership  of  196.  The  balance  in  the 
treasury  was  $7,046. 

The  recommendation  of  the  Executive 
Committee,  that  the  Association  amend  its 
by-laws  to  provide  for  an  increase  in  the  size 
of  the  Executive  Committee  sufficient  to  ac- 
commodate as  members,  the  presidents  of 
such  auxiliary  organizations  engaged  iu 
street  railway  work  as  may  be  approved  and 
fostered  by  the  American  Street  Railway  As- 
sociation, and  that  the  Executive  Committee 
be  empowered  to  act  in  the  matter  to  bring 
about  its  accomplishment,  was  adopted. 

The  committee  on  rules  for  the  govern- 
ment of  conductors  and  motormen  reported 
a  rearrangement  of  the  standard  code  in 
order  to  provide  for  the  insertion  of  such 
special  rules  as  might  be  required  by  various 
companies,  in  their  proper  places  under  the 
dift'erent  headings.  The  committee  directed 
its  efforts  toward  making  the  interurban 
rules  conform,  as  nearly  as  conditions  would 
permit,  with  the  standards  adopted  by  the 
American  Railway  Association. 

Mr.  Vreeland  offered  a  resolution  to  em- 
power the  President  to  appoint  a  committee 
of  nine  members,  whose  duty  shall  be  to  in- 
crease the  membership  of  the  association. 
There  are  at  the  present  time  over  600  street 
railway  companies  operating  in  the  territory 
covered  by  the  association,  of  which  only  196 
are  members.     The  resolution  was  adopted. 

The  discussion  of  papers  followed.  The 
paper  on  "Steam  Turbines"  by  Mr.  Richard 
H.  Rice  was  the  first  presented.  An  abstract 
of  this  paper,  under  the  title  "Small  Curtis 
Turbines,"  was  printed  last  week. 

Mr.  C.  O.  Mailloux  (New  York)  offered 
some  interesting  information  in  regard  to 
turbines,  the  result  of  observations  made  dur- 
ing a  European  trip  last  summer.  He  was 
prejudiced  at  the  outset,  believing  that  the 
steam  turbine  was  unsuited  to  driving  di- 
rect-current generators  because  of  its  speed, 
but  what  he  saw  in  European  practice  had 
changed  his  views.  He  had  seen  250-k.w. 
units  running  at  2,500  r.p.m.  and  smaller 
units  running  at  3,000  and  4,000  r.p.m.  He 
was  glad  to  see  a  line  of  small  turbines  for 
direct  connection  being  developed  in  this 
country,  that  is  turbines  without  gears.  He 
thought  it  better  to  allow  higher  generator 
speeds  and  connect  directly,  rather  than  to 
use  gearing.  One  use  to  which  small  tur- 
bines are  being  put  in  Europe  is  driving  cen- 
trifugal pumps  for  boiler  feed.  They  have 
great  advantages  because  of  the  absence  of 
reciprocating  motion,  the  feed  being  abso- 
lutely steady.  In  reply  to  a  question  about 
danger  to  the  turbine  from  water  in  the 
steam,  he  told  of  a  case  of  a  mine  installa- 
tion whgre  a  250-k.w.  low-pressure  turbine 
was  driven  by  the  exhaust  steam  from  a  1,500. 
h.p.  hoisting  engine,  through  an  accu- 
mulator, and  though  the  plant  had  been 
running  two  years  there  was  no  record 
of  difficulty,  although  the  steam  could  not 
be  verv  dry. 

Mr.  S.  M.  Hopkins  (Columbus,  Ohio,)  told 
of  a  case  of  a  500-k.w.  turbine  which  tempor- 
arily had  to  be  run.,  taking  steam  from  a 
long  line.  As  the  steam  entered  the  line 
superheated,  no  provision  was  made  for 
draining  the  line.  The  condensation  in  the 
line  was  so  great  that  a  reciprocating  engine 
also  taking  steam  from  it  could  be  started 
only  with  the  greatest  difficulty.  But  the  tur- 
bine never  gave  any  trouble,  even  with  con- 
siderable quantities  of  water  going  through 


it.  Describing  some  comparative  tests  be- 
tween two  500-k.w.  turbines  and  two  tandem- 
compound  Green-Wheelock  engines  with  a 
cylinder  ratio  of  G  to  1,  taking  steam  from 
the  same  boilers  and  under  the  same  con- 
ditions of  superheat,  he  said  they  figured  the 
B.  T.  U.  per  electrical  horse-power  and  found 
that  the  engines  showed  the  higher  efficiency. 
The  tests  included  one-third  load,  half  load, 
full  load  and  50  per  cent,  overload;  but  after 
comparing  the  results  and  taking  the  whole 
proposition  into  consideration,  he  regarded 
the  turbine  as  the  superior  generating  unit. 
.411  guarantees  for  turbines  are  based  on 
water  consumption  alone,  and  also  include 
clauses  regarding  certain  degrees  of  super- 
heat. The  idea  was  to  apply  the  superheat 
to  the  engine  also  and  see  if  it  would  be 
as  valuable  as  to  the  turbine.  The  results 
showed  it  to  be  even  more  so,  but  there  was 
considerable  trouble  in  lubricating  the  en- 
gine cylinders,  particularly  the  high-pres- 
sure. But  the  results  of  the  tests  yielded 
the  conclusion  that  in  buying  apparatus  they 
should  not  be  misled  by  guarantees  in  regard 
to  superheat. 

It  appeared  from  the  testimony  of  some 
members  that  trouble  had  been  experienced 
from  water  where  superheated  steam  was 
used.  Mr.  Mailloux  explained  that  it  was 
mechanical  entrainment  due  to  defective  de- 
sign of  piping  or  boilers,  or  to  the  operation 
of  the  latter,,  and  could  be  remedied  by  the 
use  of  a  receiver  near  the  turbine,  or  a 
separator.  Referring  to  the  matter  of  steam 
economy  of  the  turbine,  he  said  that  the 
makers  do  not  claim  the  highest  economy 
under  all  conditions;  that  they  recognize 
that  it  is  more  efficient  in  the  lower  stages. 
A  prominent  English  engineer  had  proposed 
using  the  reciprocating  engine  for  the  higher 
pressure  stages,  say  200  lbs.,  expanding  down 
to  10  or  15  lbs.  gage,  and  using  a  low-pres- 
sure turbine  with  condenser;  that  the  tur- 
bine under  these  circumstances  would  be 
enabled  to  develop  as  much  power  as  the 
engine  at  the  higher  pressure.  Again,  re- 
garding economy  of  operation,  there  are 
other  factors  beside  fuel  economy  entering 
into  the  case.  "What  is  wanted  is  the  total 
cost  reduced  and  in  that  equation  enter  many 
things,  like  space,  maintenance,  repairs,  etc.; 
and  the  bulk  of  evidence  up  to  the  present 
time  indicates  that  the  turbine  will  make  up 
In  other  things  for  a  slight  discrepancy 
against  it  in  steam  consumption.  There  was 
a  steam  engine  in  Berlin  built  by  one  of  the 
most  distinguished  firms  in  Switzerland,  a 
triple  expansion,  four-cylinder  compound  en- 
gine, a  5,000-h.p.  unit,  which  running  at  very 
nearly  full  load  gave  a  performance  of  some- 
thing less  than  9  lbs.  of  water  per  i.h.p.  hour 
with  superheat  up  to  600  deg.  F.  or  more. 
That  is  perhaps  the  world's  record  up  to 
the  present  time^  but  that  engine  had  16 
valves,  complicated  mechanism,  and  a  great 
deal  of  lubrication  was  required.  It  has  been 
stated  that  doubtless  the  cost  of  maintenance 
and  the  cost  of  the  extra  lubrication  of  the 
cylinder,  lubrication  of  the  valve  motion, 
etc.,  and  all  the  expenses  connected  with  the 
operation  of  that  unit  make  it  less  econom- 
ical when  considering  the  total  cost  per 
annum  of  producing  the  power.  So  it 
is  an  important  thing  to  bear  in  mind 
that  one  of  the  reasons  why  the  steam  tur- 
bine appeals  to  us  is  that  it  simplifies  the 
operation  and  reduces  the  maintenance  of 
the  plant  in  other  respects  than  that  of  econ- 
omy of  coah  The  steam  turbine  has  only 
begun  its  development,  and  the  more  it  is  de- 
veloped the  more  it  will  approximate  the  re- 
sults obtained  by  the  steam  engine. 

Mr.  Thomas  Hawken  (Dover,  N.  H.)  stated 
that  they  have  two  500-k.w.  units  which  have 
been  in  service  three  months  aad  are  giving: 
the  greatest  satisfaction.  They  carry  fluctu- 
ating loads  and  the  regulation  is  excellent. 
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The  coal  consumption  is  4  lbs.  per  k.w.  hour. 
They  had  begun  operations  by  cooling  their 
lubricating  oil,  but  water  would  get  into  it 
and  it  would  saponify,  resembling  lard.  The 
people  supplying  the  oil  advised  that  it  was 
unnecessary  to  cool  it  for  temperatures  under 
400  deg.  and  subsequent  results  with  tem- 
peratures of  140  to  160  deg.  verified  the 
claim. 

Mr.  W.  H.  Abbott  (Cleveland)  said  they 
got  a  deposit  resembling  crude  vaseline  in 
the  oil  chamber  and  had  been  unable  to  cor- 
rect the  diflSculty,  which  they  found  rather 
serious. 

The  next  paper  was  on  "Steam  Turbine 
Power  Plants"  by  Mr.  J.  R.  Ribbins. 
Asked  if  relative  economy  of  high 
vacuum  for  turbines  as  deduced  in  his  paper 
would  not  apply  equally  well  to  reciprocat- 
ing engines,  Mr.  Ribbins  stated  that  tur- 
bines will  expand  down  to  condenser  pres- 
sure and  can  be  designed  to  take  advantage 
of  a  high  vacuum,  which  engines  cannot  do 
directly. 

Referring  to  the  matter  of  air  in  the  water 
from  leaks,  the  question  was  asked  if  open 
or  closed  feed-water  heaters  would  be  pref- 
erable under  the  circumstances.  Mr.  Hop- 
kins (Columbus,  Ohio)  told  of  two  installa- 
tions, one  having  an  open  and  the  other  a 
closed  heater,  both  using  the  same  form  of 
air  pump,  and  practically  no  difference  could 
be  observed  as  to  the  quantity  of  air  in  the 
water. 

Mr.  E.  D.  Meier's  paper  on  "The  Amer- 
ican Diesel  Engine"  was  next  presented.  Mr. 
Meier  expanded  considerably  the  remarks 
made  in  his  paper,  going  more  into  de- 
tail regarding  the  characteristics  of  this  in- 
teresting engine.  He  said  Diesel  had  suc- 
ceeded in  burning  powdered  coal  in  the  cyl- 
inder of  his  engine,  but  because  of  the 
clinker,  which  must  inevitably  form  where 
coal  is  burned,  the  thing  is  not  of  practical 
utility;  but  it  was  clearly  demonstrated  that 
it  can  be  done.  The  principal  difference  be- 
tween the  American  and  European  design  is 
in  the  method  of  feeding  the  oil,  it  being 
necessary  to  devise  for  the  former  a  scheme 
whereby  the  oil.  such  as  is  bought  in  open 
market,  would  not  be  carbonized  in  feeding. 
The  European  method  is  adapted  only  for 
refined  oil.  The  largest  units  built  at  pres- 
ent in  this  country  are  450  to  500  h.p.  In 
Germany  a  600-h.p.  six-cylinder  unit  is  being 
built  for  use  in  street  railway  and  lighting 
work  in  Russia,  and  they  expect  to  get  up 
to  1.000  h.p.  within  another  year.  The  cost 
of  Diesel  engines  at  present  is  from  $60  to 
$70  per  h.p.  for  the  plant;  but  it  must  not 
be  overlooked  that  there  are  no  boilers. 
smoke-sUck,  coal  handling  machinery,  ash 
removal,  etc.,  to  be  considered. 

TItA.X.SKEKS TIIP;IR    USES    ASD    ABUSES. 

This  paper,  by  Mr.  Leon  Jewell,  states 
briefly  the  advantages  that  have  resulted 
from  the  establishment  of  transfer  systems 
in  their  effect  on  promoting  traffic,  etc.  The 
abuses,  which  constitute  the  disadvantages 
and  result  in  loss  to  the  companies,  are  like- 
wise enumerated,  following  which  is  a  his- 
tory of  the  origin  and  development  of  the 
transfer  system  of  the  Chicago  City  Raiil- 
way  Company,  with  which  the  writer  is  con- 
nected. Some  interesting  data  on  the  growth 
of  the  system  are  offered  covering  a  period 
of  20  years.  The  uses  and  abuses  are  sum- 
marized as  follows: 

UHen. —  (aj   To  increase  the  transportation 

facilities,  whereby  passenger.s  ca.i  be  carried 

in  different  directions,  by  shorter  and  more 

'irect   routes,      (b)    To   offer  additio;;al   In- 

'■ments  to  ride,  thereby  creating  and  de- 

ing    increased    trafUc.      (c)     To    better 

the  traffic  of  each  individual  line.     To 

;duce  the  number  of  direct  through  2in»iS 
..nd  decrease  car  mileage. 

Al)UiCi. —  (a)    The   improper   and   fraudu- 


lent acts  of  conductors  in  connection  with 
the  handling  of  transfers,  (b)  The  broker- 
age or  traflBcking  in  transfers,  especially  by 
newsboys,  (c)  The  improper  transferring 
and  exchanging  of  transfers  by  passengers, 
(d)  The  possible  increase  of  damage  claims. 
arising  from  the  operation  of  a  transfer 
system. 

In  the  discussion  which  ensued  President 
Ely  stated  that  the  form  of  transfer  in  gen- 
eral use  was  so  condensed  and  so  abstruse 
that  it  was  unintelligible  to  the  average 
person;  in  fact,  that  in  law  cases  that  had 
occurred  in  connection  with  abuses  of  trans- 
fers, even  the  courts  were  not  clear  as  to 
what  the  transfer  slip  comprehended;  there- 
fore it  was  hardly  to  be  wondered  at  that 
wholesale  abuse  is  possible.  He  thought  a 
remedy  might  lie  in  the  adoption  of  an  en- 
larged form,  so  designed  as  to  admit  of  a 
minimum  possibility  of  misunderstanding 
and  thereby  eliminate  one  source  of,  and  ex- 
cuse for,  present  abuses.  A  form  suggested 
as  offering  possible  solution  was  similar  to 
the  coupon  tickets  of  steam  passenger  roads. 

Other  members  appeared  to  consider  the 
transfer  abuse  matter  pretty  nearly  hopeless: 
that  it  would  continue  to  be  so  as  long  as 
the  almost  universal  desire  of  persons  to 
get  something  for  nothing  exists. 

A  resolution  by  Mr.  Vreeland  empowering 
the  Executive  Committee  to  employ  such  cler- 


President  and  General  Manager  Memphis 
Street  Railway  Co.,  Memphis,  Tenn.;  W.  E. 
Harrington,  General  Superintendent  Public 
Service  Corporation  of  New  Jersey,  Camden, 
N.  J. 

The  selection  of  the  time  and  place  for 
the  next  convention  was  left  to  the  Execu- 
tive Committee. 


An      Overhead     Foot      Bridge     for      Small 
Stations. 


The  accompanying  illustration  is  of  an  in- 
expensive foot  bridge  which  the  Engineer  of 
the  London  &  South-Western  has  recently 
adopted  as  standard  for  use  at  country  sta- 
tions on  that  road.  It  is  45  ft.  6  in.  long,  14 
ft.  clear  above  rail  level,  and  is  4  ft.  6  in. 
wide.  The  trusses  are  4  ft.  6  in.  deep  and 
the  top  members  and  also  the  stairways  are 
formed  of  3i/i  in.  x  3%  in.  x  %  in.  angles. 
The  bottom  members  are  of  4i/^  in.  x  3%  in. 
X  1^  in.  angles,  with  3  in.  x  3  in.  x  %  in. 
angle  braces.  The  supports  are  somewhat 
unique,  being  simply  four  12  in.  x  6  in.  I-sec- 
tion  rolled  steel  joists  embedded  in  concrete 
blocks  and  inclined  from  the  vertical  in  two 
directions  in  order  to  neutralize  the  effects 
of  moving  loads  and  wind  pressures.  Each 
bridge  weighs  about  eight  tons  only  and  is 
provided  with  wrought-iron  hand  rails  and 


Overhead    Footbridge    for   Small    Stations    in    England. 


ical  or  expert  assistance  as  it  may  deem  de- 
sirable, and  fix  the  compensation  therefor, 
was  adopted. 

The  committee  on  compensation  for  carry- 
ing United  States  mails  submitted  a  progress 
report  and  stated  that  it  believed  the  condi- 
tions would  soon  be  favorable  for  having  the 
matter  favorably  considered  by  the  Govern- 
ment. 

The  officers  for  the  ensuing  year  are: 

President,  W.  Caryl  Ely,  President  Inter- 
national Railway  Company,  Buffalo,  N.  Y. 
(re-elected). 

First  Vice-President,  Elwin  C.  Foster, 
President  New  Orleans  Railways  Co.,  New 
Orleans,  La.   (re-elected.) 

Second  Vice-President,  John  I.  Beggs,  Pres- 
ident &  General  Manager  the  Milwaukee  Rail- 
way &  Electric  Light  Co.,  Milwaukee,  Wis. 

Third  Vice-President,  Richard  McCullough, 
Assistant  General  Manager  St.  Louis  Tran- 
sit Co.,  St.  Louis,  Mo. 

Secretary  and  Treasurer,  Thomas  C.  Pen- 
ington.  Treasurer  Chicago  City  Railway  Co., 
Chicago. 

Executive  Committee:  Presidents,  Vice- 
Presidents  and  John  J.  Stanley,  General  Man- 
ager Cleveland  Electric  Ry.  Co.,  Cleveland, 
Ohio;  Howard  F.  Grant,  Manager  Seattle 
Electric  Co.,  Seattle,  Wash.;  C.  G.  Goodrich, 
Vice-President  Twin  City  Rapid  Transit  Co., 
Minneapolis,    Minn.;    Frank   G.   Jones,   Vice- 


wire  mesh  safety  guards  in  the  panels.  It 
forms  a  neat  and  adaptable  design,  and, 
while  it  has  proved  itself,  under  test,  to  be 
amply  strong  for  full  loads,  its  extreme  light- 
ness demonstrates  that  a  minimum  of  mate- 
rial is  used  to  good  advantage.  The  cost  of 
foundations,  erection,  painting,  etc.,  all  com- 
plete, does  not  exceed  $1,000. 


It  is  reported  that  the  Russian  govern- 
ment has  given  a  charter  for  building  a  rail- 
road from  Tashkend,  in  Central  Asia,  on 
the  Asiatic  Midland,  northeast,  nearly 
parallel  with  the  Chinese  border,  to  the  Si- 
berian Railroad  near  Tomsk,  a  distance  of 
about  1,500  miles,  with  the  condition  that 
the  capital  for  it  must  be  raised  outside  of 
Russia.  The  prospects  for  such  a  line  are 
much  better  than  might  be  supposed.  There 
are  immense  deserts,  or  semi-arid  regions, 
to  the  west  of  it,  and  barren  mountains  and 
desert  to  the  east  of  it;  but  the  streams 
flowing  down  the  west  slopes  of  these  moun- 
tains, before  they  are  absorbed  by  the  west- 
ern deserts,  make  a  considerable  belt  of  fer- 
tile land;  and  already  there  are  important 
settlements  in  the  foot-hills  two  or  three 
hundred  miles  south  of  the  Siberian  Rail- 
road (but  not  so  far  from  navigable  streams 
which  cro,ss  that  railroad),  attracted  by  good 
land  and  important  mines  of  coal,  iron  and 
copper,  the  most  valuable  in  Siberia. 
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Large  boilers,  wide  fire  boxes  and  high 
pressures  are  the  features  of  the  locomotives 
at  the  World's  Fair  which  are  most  promi- 
nent and  which  most  clearly  point  the  prog- 
ress that  has  been  made  since  1893.  These 
might  be  summed  up  in  the  simple  term 
bigness,  as  that  has  been  the  dominant  ob- 
ject in  the  improvements  that  have  been 
made.  In  the  never-ending  quest  for  econ- 
omy in  transportation — which  we  translate 
into  the  term  large  train-load — the  largest 
factor  is  saving  of  wages  on  trains,  and  the 
bigger  the  engine,  the  smaller  the  aggregate 
wages.  If  our  engines  had  been  improved  in 
size  alone  a  great  advance  would  have  been 
made. 

This  development  of  the  steam  locomotive 
during  the  past  eleven  years  has  been  emi- 
nently rational,  the  three  principal  changes 
named  being  based  on  principles  long  recog- 
nized as  fundamental  and  important.  A 
large  boiler  to  carry  a  reserve  stock  of  heat 
is  an  essential  element  of  economy,  and  the 
wonder  is  that  we  did  not  energize  our  in- 
genuity enough  to  adopt  it  twenty  years  ago, 
when  Mr.  Forney  told  us  to  do  so.  The  wide 
fire  box  becomes  an  easy  problem  when  we 
put  small  wheels  under  it.  High  pressure 
has  not  been  so  easy  an  attainment,  but 
everybody  now  seems  to  appreciate  it,  and 
to  see  the  waste  of  making  a  big  and  costly 
machine  and  then  not  getting  full  value  out 
of  all  its  earts. 

High  pressure  has  in  part  taken  the  place 
of  compound  cylinders.  Compounding  is  still 
appreciated,  but  the  Vauclain  four-cylinder 
compound  of  1892,  has  not  swept  the  field  as 
some  thought  probable  in  1893.  The  only 
engine  of  this  class  at  St.  Louis  is  one  built 
for  the  Burlington  some  years  ago  and  which 
is  shown  for  the  splendid  record  that  it  has 
made  with  the  fast  mail  trains  of  that  road. 
This  engine  (No.  1587)  in  two  years  ending 
March,  1904,  ran  137,856  miles,  hauling 
trains  averaging  eight  cars.  The  mileage 
named  equals  6,893  miles  a  month,  exclusive 
of  the  time  the  engine  was  in  the  shop.  In 
one  month  it  made  12,211  miles.  The  engine 
is  of  the  well-known  Atlantic  type,  often  de- 
scribed; cylinders  15  in.  and  25  in.  x  26  in. 
The  Baldwin  works  exhibits  at  St.  Louis  a 
two-cylinder  compound,  built  for  the  Norfolk 
&  Western,  a  consolidation  freight  engine; 
and  the  four-cylinder  balanced  compound 
for  the  Burlington  described  in  the  Bail- 
road  Gazette  June  3  last. 

The  piston  valve,  which  Mr.  Vauclain  in- 
troduced with  the  four-cylinder  compound, 
has  retained  the  favor  which  was  accorded  it 
and  now  appears  in  many  simple  engines.  It 
is  unnecessary  to  remark  that  the  popularity 
of  this  valve  is  largely  due  to  the  universal 
demand  for  high  speeds,  requiring  perfectly 
balanced  valves. 

The  completeness  of  the  conquest  which 
the  wide  fire  box  has  made  is  indicated  by 
the  fact  that  of  the  thirty-nine  locomotives 
shown  at  the  fair,  nearly  all  standard  gage, 

•Continuation  of  article  on  the  World's  Fair  In 
the  Issue  of  Sept.  23,  page  353. 


only  three  of  that  gage  have  fire  boxes 
wholly  between  the  wheels;  and  one  of  these 
is  a  switcher,  built  for  a  private  industry. 
But  only  one  of  these  wide  fire  boxes  is  of 
the  extreme  (Wootten)  type,  though  that 
type  still  enjoys  favor  in  its  own  country — 
that  is,  on  the  Reading,  the  Lackawanna  and 
the  Lehigh  Valley.  The  Atlantic  type 
(4-4-2)  was  made  necessary  by  the  develop- 
ment of  the  wide  fire  box,  and  now  the  Pa- 
cific type  (4-4-2)  designed  for  heavier  trains, 
bids  fair  to  become  equally  familiar  on  all 
large  roads.  Of  the  Atlantic  type  there  are 
five  engines  and  of  the  Pacific  (and  Prairie) 
four.  Of  the  seven  consolidation  engines 
two  have  5-ft.  driving  wheels.  There  are  two 
ten  wheelers  and  two  moguls.  There  is  a  nar- 
row gage  mogul  built  for  the  Kiushu  rail- 
road of  Japan,  a  six-wheel  switching  engine 
of  moderate  size  and  a  very  small  four-wheel 
contractor's  engine.  The  most  powerful 
passenger  engine  is  the  four-cylinder  bal- 
anced compound  shown  by  the  New  York 
Central,  designed  by  Mr.  Cole,  and  weighing 
200,000  lbs.  This  engine  was  described  in 
the  Railroad  Gazette,  May  13:  The  weignt 
on  the  drivers  is  110,000  lbs.;  cylinders,  15 
and  26x26;  heating  surface,  3,446  sq.  ft.,  and 
grate  area,  50.3  sq.  ft. 

The  largest  freight  engine  is  the  Baltimore 
&  Ohio  articulated  12-wheel  Mallet,  described 
in  the  Railroad  Gazette,  May  27,  1904,t  and 
next  to  it  comes  the  Atchison,  Topeka  &  San- 
ta Fe  tandem  4-cylinder  compound,  described 
in  the  Railroad  Gazette,  October  9,  1903. 

We  all  gaze  in  wonder  at  the  elephantine 
proportions  of  these  huge  machines,  and  yet, 
for  the  service  for  which  they  are  designed, 
why  should  they  be  considered  large?  On  a 
two  per  cent,  ascending  grade  the  Atchison 
engine  propels  about  1,100  tons  at  a  speed  of 
five  miles  an  hour.  The  articulated  engine  is 
expected  to  move  about  1.500  tons.  In  other 
words,  the  Atchison  engine,  if  hitched  to  a 
train  such  as  an  85-ton  engine,  hauls  on  a 
level  at  20  miles  an  hour  it  could  not  keep  it 
going  up  a  steeper  grade  than  about  35  ft. 
to  the  mile,  even  at  the  lowest  practicable 
speed.  To  take  up  such  a  grade  one  of  the 
80-car  trains  now  becoming  common  on  our 
level  railroads,  the  leviathans  will  have  to  be 
made  even  larger  yet.  It  may  be  necessary 
to  push  instead  of  pull  such  loads  up  a  hill, 
in  order  to  avoid  damage  to  draw  gear;  but 
that  cannot  be  called  an  insuperable  obstacle. 
The  desideratum  is,  of  course,  to  make  an  en- 
gine to  use  on  steep  grades,  powerful  enough 
to  take  up  such  grades  a  full  level-road 
train,  and  thus  save  remarshalling  the  cars. 
So  far  as  anyone  can  now  see,  we  are  not 
likely  to  be  able  to  carry  out  this  idea  with 
steam  locomotives  except  on  lines  with  un- 
limited  side  and   head  clearances. 

Esthetics  governs,  to  some  extent,  in  en- 
gines as  well  as  in  passenger  cars,  but  in  en- 
gines, as  in  sky  scraper  buildings  on  narrow 
streets,   the  Goddess  of  Beauty  has  harder  and 

tThe  B.  &  O.  engine  has  six  pairs  of  drivers  ar 
ranged  In  two  groups  of  thiee  pairs  each.  The 
high-pressure  cylinders  which  drive  the  rear  group 
are  20  in.  x  32  "in.  and  have  pisron  valves.  The  low- 
pressure  cylinders  which  drive  the  forward  group 
are  32  in.  x  32  In.  and  have  slide  valves.  The  ex- 
laust  from  tue  high-pressure  cylinder.  In  each  side, 
passes  forward  through  an  outside  pipe  to  the  low- 
pressure  cylinder.  The  locomotive  Is  the  heaviest 
In  tne  world,  nnd  weighs  334. .'>00  lbs.  The  boiler 
contains  5.. 586  sq.  ft.  of  heating  snrtace.  and  the 
grate  area  is  72.2  sq.  ft.  The  Atchison  engine  Is 
the  2  10-2  type  and  weighs  287.240  lbs.,  with  234.- 
580  lbs.  on  the  drivers.  The  heating  surface  Is 
4. 706  sq.  ft.,  and  the  grare  area  Is  58.5  sq.  ft.  The 
cylinders  are  19  In.  and  32  x  32  ins.  and  the. drivers 
are  57  Ifs.  In  diameter.  The  tractive  effort  Is 
about  62,000  lbs. 


harder  work  year  hy  year  to  keep  from  to- 
il.g  buried  out  of  sight.  Stacks  and  cabs  are 
at  out  the  only  features  left  in  which  even 
a  half-inch  frill  can  be  retained,  and  these 
are  fast  giving  uti  ihf  fight.  We  shall  J)B 
driven  to  the  alternative  of  restoring  a  few 
of  the  gold  stripes  of  former  years,  or  el^e 
of  being  content  with  the  coal-mine  moJ© 
type  of  engine  for  all  slow  trains.  In  ten- 
ders, the  Vanderbilt  type,  of  which  there  are 
three  at  the  fair,  exemplifies  the  extreme  Op- 
posite of  beauty. 

Everything  mentioned  in  the  foregoing 
notes  is  American,  the  American  Locomotive 
Company,  the  Baldwin  and  the  Rogers  works 
comprising  the  short  list  of  builders.  The 
Lima  Locomotive  &  Machine  Works  shows 
one  of  its  geared  engines  and  the  Canadian 
Locomotive  Works.,  of  Kingston,  shows  a 
narrow  gage  engine  built  for  the  Prince  Ed- 
ward's Island  railroad;  and  that  ends  tlie 
list  for  America.  Europe  is  represented  by 
the  deGlehn  compound  imported  tram 
France  by  the  Pennsylvania  Railroad  and 
four  German  engines.  Of  these  we  shall  have 
something  to  say  in  a  subsequent  issue. 

In  saying  that  the  St.  Louis  exhibit  is,  fts 
a  whole,  an  exhibit  exclusively  of  things  a«- 
complished,  we  must  make  an  exception  of 
the  four-cylinder  balanced  compounds,  <Jf 
which  there  are  four  at  the  fair.  (Of  th^e 
our  readers  have  already  been  told;  the  iJe 
Glehn,  P.  R.  R.;  the  Cole,  N.  Y.  C;  the  Va«- 
clain,  C.  B.  &  Q.  and  Henschel.)  These  ©»- 
gines  represent  progress-  rather  than  presefit 
achievement.  But  tht  heavy  and  fast  electtte 
locomotive,  such  as  the  New  York  Central 
hopes  to  show  to  the  world  before  long,  and 
which  embodies  at  least  as  significant  and  as 
earnest  hopes  of  progress  as  any  steam  e»- 
gine,  is  conspicuous  by  its  absence. 


A  STEAM-ELECTRIC  UNDERSTUDY. 


The  conceded  fact  that  we  are  at  the  dawB 
of  important  readjustments  in  the  relation  o~f 
steam  and  electricity  as  carrying  powers  has 
led  to  much  study  of  the  subject,  both  on  its 
positive  and  its  speculative  side.  But  that 
study  has  borne  almost  exclusively  on  the 
physical  aspect  of  the  question.  This  is  nat- 
ural enough.  Logically  we  look  at  the  me- 
chanics of  such  a  question  as  a  kind  of 
major  premise  to  be  accepted — or,  at  least, 
fully  tried  out — before  we  exercise  ulterior 
problems.  But  some  of  the  latter  have  begun 
to  enter  the  field  of  prevision.  One  example, 
the  "Consolidated,'^  is  already  a  fact  and  not 
a  hypothesis.  In  his  annual  report  President 
Mellen,  of  the  New  Haven  road,  referred  to 
the  transfer  of  large  electric  properties  of 
his  company  to  this  new  corporation,  the 
"Consolidated  Railway  Company,"  which,  of 
course,  the  New  Haven  owns  and  control!. 
The  transaction,  already  known  to  our  read- 
ers, was  the  selection  of  a  remote  and  intrt»- 
'sically  weak  trolley  eompany — but  one  hold- 
ing a  very  liberal  and  expansive  charter — 
as  a  basic  corporation  for  financing,  consoli- 
dating and  ultimately  enlarging  the  electric 
properties  of  the  steam  parent  company. 
The  process  is  familiar  But  let  us  glance  at 
some  of  its  ulterior  meanings. 

Steam  railroad  chari»;rs  as  a  general  rule 
are  uniform  in  their  jiowers,  so  far  as  re- 
lates to  their  function,  namely,  transporta- 
tion. They  are  still  more  uniform  within  the 
bounds  of  single  States.      But  the  electric 
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charters  are  far  from  uniform.  They  vary 
much  not  only  in  different  States — especially 
as  regards  long  and  short  distances — but  in 
particular  States.  Some  of  them  allow  spe- 
cifically transportation  of  passengers  alone; 
others  include  freight  and  express  service; 
and  still  others  give  power  to  sell  light, 
power  and  heat  to  corporations  and  indi- 
viduals, besides  vague  but  immense  power 
of  lease,  merger,  purchase  and  consolidation 
with  other  lines.  The  charters  have  often 
'been  granted  hastily,  rashly  and  in  a  local 
frenzy  of  electric  construction.  It  follows 
that  the  steam  corporation,  owning  half  a 
dozen  electric  lines  and  consolidating  them 
on  the  basis  of  the  most  liberal  charter 
held  by  any  one  of  them,  amplifies  functions 
extremely.  Potentially  and  probably  we 
shall  find  the  original  steam  corporation — 
whether  it  finally  discards  steam  or  not — 
5:elling  light,  power  and  heat,  and  in  pos- 
session of  such  latitude  of  extension  and 
merger  as  the  Legislature  never  intended  to 
grant  or  dreamed  of  granting.  Legislatures 
can,  of  course,  alter,  amend  or  repeal  char- 
ters; but,  in  practice,  it  is  almost  never  done. 
Not  without  a  certain  prophetic  insight  has 
the  State  of  Massachusetts  adopted  as  a  pol- 
icy a  limitation  on  electric  railway  compa- 
nies almost  tantamount  to  a  prohibition  of 
selling  light  and  power. 

In  the  category  of  these  secondary  and  de- 
rived powers  obtained  by  the  steam  corpo- 
ration through  its  electric  charters  the  most 
noteworthy  is  that  of  increased  capitaliza- 
tion of  the  acquired  lines.  But  as  a  matter 
of  record  those  lines  in  probably  four  cases 
out  of  five  had  been  overcapitalized  already. 
To  bonds  watered  originally,  or,  at  least, 
marketed  below  par,  has  been  added  watered 
stock,  and  sometimes  the  hose  has  been 
turned  on  over  and  over  again,  usually  on 
the  occasion  of  some  large  merger  or  con- 
solidation— as  witness  the  case  of  the  Rhode 
Island  Electric.  "Will  the  steam  companies 
resist  the  temptation  to  new  electric  capitali- 
zation as  they  take  in,  combine  and  "con- 
solidate" their  electric  plants?  So  far  as 
concerns  the  investor  the  query  is,  perhaps, 
not  material,  for  the  greater  and  stronger 
corporation  stands  behind  his  electric  rail- 
way security.  But  as  regards  the  public  and 
ita  right  to  such  "reasonable"  fares  as  will 
pay  fair  dividends  on  actual  cash  investment, 
the  proposition  is  a  different  one.  It  will  be 
said  with  some  truth  that  the  new,  closer  and 
more  intense  relation  created  between  the 
public  and  the  steam  road  through  electric 
ownership  increases  corporate  responsive- 
ness to  public  demand.  In  the  long  run  this 
principle  may  work  out  results,  but,  as  a 
rule,  it  will  not  do  so  rapidly. 

The  great  steam  corporation  which  buys 
in  a  group  of  electric  roads  can  adopt  one  of 
three  policies.  It  can  (1)  leave  them  as 
technically  independent  linfs  and  secure  its 
own  ends  either  by  thwarting  competition 
and  taking  profit  in  dividends.  The  plan  has, 
from  the  controlling  corporation's  viewpoint, 
the  merit  of  simplicity,  and,  in  form  at  any 
rate,  of  masking  to  some  extent  corporate 
responsibility;  but  it  is  not  likely  to  be 
ecx)nomical.  The  corporation  can  (2)  con- 
solidate its  electric  lines  under  a  "holding" 
company,  or  (3)  can  merge  them  absolutely 
as  part  of  itself,  provided  it  has  complete 
ownership  of  stock.  One  of  these  last  two 
ractliods  we  are  likely  to  see  as  steam  rail- 
ros'i    AHtifrship  of  flertrlr   lines  is  evolved. 


It  will  give  rise  to  some  interesting  ques- 
tions both  in  general  State  legislation  and  as 
regards  the  power  of  State  railroad  commis- 
sions over  returns.  In  effect  we  have  one 
such  case  in  Massachusetts  already,  where 
the  railroad  commisison  treats  a  great  hold- 
ing corporation — though  not  a  steam  rail- 
road company — merely  as  an  individual 
stockholder,  and  insists  on  separate  returns 
from  its  many  controlled  lines.  It  is  prob- 
ably a  type  of  other  instances  to  come  as 
the  tie  between  electricity  and  steam  draws 
closer  and  supplies  its  new  situations. 


At  this  writing  the  "deal"  of  the  New 
York,  New  Haven  &  Hartford  for  acquiring 
the  New  York,  Ontario  &  Western  appears 
be  still  in  the  works,  though  it  may  be 
a  finished  product  before  our  readers  see 
these  lines.  Whatever  the  outcome,  it  will  ■ 
be  either  the  climax  or  the  anti-climax  in  a 
most  important  branch  of  President  Mellen's 
policy.  When  that  vigorous  and  experienced 
officer  bought  control  of  the  Central  New 
England  and  the  Poughkeepsie  Bridge  sev- 
eral months  ago  the  anthracite  coal  fields  be- 
came almost  necessarily  an  objective.  His 
next  step  in  his  excursion  westward  was  ob- 
viously to  be  an  expansion  of  the  coal  traffic, 
to  be  accomplished  either  by  a  "belt"  line 
connecting  with  the  existing  coal  roads  or  by 
acquiring  a  coal  road  of  his  own.  There  can 
be  little  doubt  that  the  reported  negotiations 
some  four  months  ago  over  the  ownership  of 
the  Lehigh  &  Hudson  River  line  had  the  coal 
traffic  as  a  motif,  and  there  may  have  been 
more  of  finesse  on  the  part  of  the  coal  road 
managers  in  defeating  that  plan  than  has 
appeared  on  the  surface.  At  any  rate  Mr. 
Mellen  seems  to  have  had  an  option  on  the 
Ontario  &  Western  as  an  alternative. 
Whether  that  option  finally  proves  to  have 
been  exercised  or  not,  its  significance  is 
large.  It  includes  for  the  New  Haven  an  in- 
dependent coal  supply;  the  traffic  arising 
from  coal  fields  owned  by  the  Ontario  & 
Western,  estimated  at  not  less  than  $5,000,- 
000  tons  yearly  for  twenty  years,  besides 
large  traffic  from  independent  coal  pro- 
ducers; an  unbroken  and  pretty  direct  rail 
line  from  the  mines  to  the  New  England 
cities  and  factory  centers;  and,  potentially, 
a  new  link  in  a  trunk  line  to  the  West. 
More  remotely  the  "deal"  bears  affirmatively 
on  the  question  of  the  New  Haven's  retain- 
ing its  old  profits  in  the  division  of  Western- 
freight  rates.  But,  quite  apart  from  such 
special  features,  the  control  of  the  "OW," 
if  actually  accomplished,  is  dramatic  as  a 
new  expression  of  the  radical  Mellen  policy. 
Even  President  C.  P.  Clark,  in  his  most  ag- 
gressive moods,  never  contemplated  invasion 
of  the  coal  fields.  Yet  just  that  thing,  and 
presumptively  in  the  face  of  the  opposition 
of  the  great  operating  coal  companies,  ap- 
pears to  I;*  what  Mr.  Mellen  has  done,  add- 
ing a  new  and  sensational  chapter  to  the 
story  of  his  first  year's  administration. 


way,  nine  miles,  would  be  begun  at  7  o'clock 
on  the  evening  of  Thursday,  October  27.  A 
simple  celebration  at  the  City  Hall  in  the 
afternoon  was  the  only  public  recognition  of 
the  event.  This  nine-mile  stretch  constitutes 
the  most  immediately  important  part  of 
the  undertaking,  being  the  part  for  which 
there  has  been  for  ten  years  a  pressing  neses- 
sity;  and  it  has  been  completed  within  the 
contract  time,  in  spite  of  the  numerous  and 
varied  difficulties  which  have  beset  the  com- 
mission, the  city  authorities  and  the  contrac- 
tors. For  the  last  two  months  the  officers 
of  the  operating  company  have  been  con- 
stantly engaged  in  the  arduous  task  of  in- 
structing the  many  hundreds  of  new  train- 
men in  their  duties.  This  work  appears  to 
have  been  done  successfully.  Scores  of  trips 
have  been  made  every  day,  and  every  feature 
of  the  structure  and  equipment  and  all  of 
the  appliances  were  thus  thoroughly  tested 
weeks  before  the  opening.  For  the  present 
the  trains  on  the  local  tracks  will  consist  of 
five  cars  each.  These  will  be  run  from  5.30 
a.m.  to  midnight  at  three  minute  intervals, 
and  from  midnight  to  5.30  a.m.  at  intervals 
of  from  five  to  ten  minutes.  The  express 
trains  will  be  made  up  of  eight  cars  and 
will  run  at  five  minute  intervals  from  6.30 
a.m.  to  7  a.m.;  from  7  a.m.  to  9.30  a.m.  at 
four  minute  intervals;  from  9.30  a.m.  to  2.30 
p.m.  at  intervals  of  from  five  to  ten  minutes; 
from  2.30  p.m.  to  4.30  p.m.  at  five  minute 
intervals;  from  4.30  p.m.  to  8  p.m.  at  four 
minute  intervals;  from  8  p.m.  to  midnight 
at  five  and  six  minute  intervals,  and  from 
midnight  to  6.30  a.m.  there  will  be  no  ex- 
press trains.  It  will  be  several  weeks 
before  the  Lenox  avenue  line  will  be 
ready  for  use,  even  as  far  as  the  Harlem 
river.  The  extension  of  the  west  side  line 
across  the  flats  to  Spuyten  Duyvil,  and  the 
line  under  the  Harlem  and  into  the  Borough 
of  the  Bronx  will  not  be  completed  for  some 
time.  The  portion  now  opened  will  greatly 
relieve  the  congestion  of  traffic  on  the  ele- 
vated lines  during  rush  hours,  especially  on 
the  west- side. 


Opening   of  the   New   York   Subway. 


By  the  time  this  paper  reaches  the  reader 
the  establishment  of  real  "rapid  transit"  on 
Manhattan  island  will  be  an  accomplished 
fact,  the  Interborough  Rapid  Transit  Com- 
pany having  announced  that  the  running  of 
regular  trains  for  the  public  from  the  City 
Hall   northward   to  145th   street  and  Broad- 


September   Accidents. 

The  condensed  record  of  the  principal  train 
accidents  which  occurred  in  the  United 
States  in  the  month  of  September,  printed 
in  another  column,  contains  accounts  of  20 
collisions,  22  derailments,  and  one  other  acci- 
dent. Those  which  were  most  serious,  or 
which  are  of  special  interest  by  reason  of 
their  causes  or  attending  circumstances, 
occurred  as  follows: 

Killpd.  In,iured. 

6th.  Carman,  Pa 2  3 

6th.  Pendleton,  Mo 8  39 

7th.  Chagrin  Falls,  Ohln 2  3 

7th.  Tiskilwa,  111 4  .30 

10th.  Monroe,  N.  C •">  12 

24th.  Hodges,  Tenn 59  100 

2.5th.  Lock   Berlin,   N.   Y 1  24 

27th.  Wheeler,   Kan 

The  worst  accident  in  this  list,  the  Hodge« 
collision,  has  already  been  reported.  The 
only  significant  thing  that  has  since  occurred 
in  connection  with  it  is  the  order,  which  has 
been  issued  on  the  Southern  Railway,  to  run 
the  heaviest  passenger  cars  in  the  front  por- 
tion of  trains.  To  what  extent  this  order 
is  applied,  or  how  long  it  is  to  last,  we  do 
not  know.  To  run  sleeping  cars  in  the  front 
portion  of  any  train  which  carries  most  of 
its  passengers  in  ordinary  coaches  is  a  source 
of  constant  inconvenience,  and  of  frequent 
annoyance,  and  the  true  remedy  for  the  dan- 
ger connected  with  the  use  of  light  cars  in 
the  front  part  of  trains  is  to  provide  heavy 
cars— or  cars  with  greater  longitudinal  stiff- 
ness—to take  the  place  of  the  light  cars. 
Light  cars  need  not  be  thrown  away,  of 
course;    for  if  they  are  sound  they  are  as 
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good  as  ever  they  were,  provided  they  are 
run  in  trains  by  themselves. 

Tlie  next  three  accidents,  in  the  order  of 
their  magnitude,  are  due  to  causes  more 
nearly  unpreventable  than  usually  will  be 
found  in  a  group  so  close  together.  The  Pen- 
dleton derailment  is  unexplained,  an  officer 
of  the  road  reporting  that  diligent  search 
revealed  no  fault  in  cars,  engine  or  track; 
and  the  speed  was  not  excessive.  At  Monroe 
the  evidence  that  track  bolts  had  been  pur- 
posely removed  is  said  to  be  conclusive;  and 
the  Tiskilwa  wreck  is  chargeable  primarily 
to  a  cause — brake-hose  failure  on  a  freight 
car — which  is  difficult  to  provide  against 
completely.  (This  is  not  saying  that  the 
brake  connections  of  all  freight  cars  are  as 
regularly  and  carefully  inspected  as  they 
ought  to  be.)  The  accidents  at  Monroe  and 
Lock  Berlin  are  alike  in  that  passengers 
who  escaped  with  their  lives  from  the  de- 
railment were  killed  by  another  train  run- 
ning into  the  wreck.  In  the  Lock  Berlin 
case  this  addition  to  the  original  wreck  may 
be  charged  directly  to  the  density  of  traffic — 
on  a  single  track  railroad  it  could  not  have 
occurred.  At  Monroe  the  trouble  was  that  in 
the  first  wreck  all  of  the  trainmen  were  dis- 
abled so  that  a  flag  was  not  sent  back;  the 
block  system  would  have  saved  the  freight 
engine,  and  the  lives  of  those  on  whom  it 
fell. 

Four  notable  train  accidents  occurred  in 
Canada  in  September.  On  Thursday  night, 
September  1,  at  Sintaluta,  Assiniboia,  the 
Imperial  Limited  ran  over  a  misplaced  switch 
and  collided  with  a  freight  train,  killing  five 
passengers,  and  at  Eastwood,  Ontario,  on  the 
28th,  four  employees  were  killed  in  a  col- 
lision of  freight  trains.  The  other  two  acci- 
dents were  at  Dexter  and  at  Medicine  Hat. 

The  number  of  electric  car  accidents  re- 
ported in  the  United  States  in  the  month  of 
September  was  24,  killing  23  persons  and  in- 
juring 142.  Of  the  fatalities,  nine  were  due 
to  the  explosion  of  a  box  of  dynamite  at 
Melrose,  Mass.,  as  reported  in  our  issue  of 
September  30,  news  page  105;  and  seven 
others  are  chargeable  to  the  crossing  acci- 
dent at  St.  Louis,  September  1,  where  a  street 
car  was  run  into  by  a  locomotive.  (Railroad 
Gazette,  page  314  and  news  page  81.) 


Cleveland,  Cincinnati,  Chicago  &  St.  Louis. 


The  report  of  the  "Big  Pour"  for  the  fiscal 
year  shows  a  gain  in  gross  receipts  of  $679,- 
292,  of  which  passenger  earnings  contributed 
the  creditable  amount  of  $600,387,  due  in 
part  to  the  increased  business  derived  from 
the  World's  Fair  traffic  to  St.  Louis.  This 
^ain  from  passenger  traffic  combined  with 
increases  in  mail  and  passenger  earnings, 
helped  to  offset  a  decrease  of  $180,434  in 
freight  receipts.  As  no  tables  are  given  of 
the  class  of  freight  carried,  it  is  impossible 
to  tell  in  what  commodities  the  loss  in  freight 
occurred,  and  the  report  says  that  the  traf- 
fic was  there,  but  that  it  could  not  be  moved 
■  owing  to  congestion.  The  decrease  in  ton 
mileage  was  107,668,923  tons,  or  5.2  per  cent., 
■while  the  average  haul  fell  from  162  miles 
to  156  miles,  and  the  average  train  load  from 
333  tons  to  326  tons.  The  steady  increase  in 
train  load  which  started  in  1893,  when  it 
was  210  tons,  culminated  in  1900,  and  since 
then  the  average  has  fluctuated  back  and 
forth  without  showing  permanent  gains  or 
losses.  A  higher  average  rate  (6.70  mills  per 
ton  mile)  helped  to  offset  somewhat  the  loss 
in  tonnage.  This  figure  compares  with  6.44 
mills  in  1903  and  5.92  mills  in  1902. 

In  spite  of  decreases  in  the  maintenance 
-of  equipment  and  maintenance  of  way  ac- 
counts, operating  expenses  for  the  year  in- 
'Creased  $1,060,797.     This  was  caused  by  un- 


usually heavy  charges  against  conducting 
transportation,  which  amounted  to  $1,126,016 
more  than  in  1903,  the  item  for  cost  of  coal 
alone  increasing  $124,264  over  last  year.  An 
increase  of  $197,712  for  injuries  to  persons 
also  helped  to  swell  the  total  charges  against 
conducting  transportation.  This  was  the  re- 
sult of  the  fatal  accident  to  a  special  train 
last  October,  when  16  passengers  were  killed 
and  many  injured.  Another  addition  to  ex- 
penses was  due  to  the  increase  in  charges 
under  the  per  diem  freight  car  rule  resulting 
from  freight  congestion.  For  the  first  nine 
months  of  the  current  year  the  charges  for 
balance  of  car  service  amounted  to  $500,- 
000,  or  $200,000  above  normal.  The  more  im- 
portant statistics  of  operation  follow: 

1904.  1903. 

Aveiage  mileiige  worked.  .  .             2,287  2,287 

Ui-oss  eai-ninss    .$21,069,9,14  $20,390,762 

Freight  earnings 13. OSS. 864  13,234,298 

Passenger    earnings 6,378.878  5,778.490 

Operating   expenses    15,403,966  14,470,035 

AIahiten.ance  of   way....      2.723,131  2,884.107 

Maintenance  of  equipm't.     3,078,682  3,180,285 

Conducting  transportafn     8,588,133  7,462.116 

General  expenses 390,501  344,367 

Traffic  expenses    623,519  599,181 

Net    earnings    4,339,728  4.721.331 

Balance     1,472.506  1,877,269 


Southern    Railway. 


Gross  earnings  for  the  year  ending  June 
30  were  in  round  numbers  $45,000,000,  nearly 
$3,000,000  more  than  in  1903.  The  Southern 
as  one  of  the  first  bankrupt  properties  reoi'- 


miles,  all  told,  and  the  increase  in  the  aver- 
age mileage  operated  during  the  year  only 
ten  miles.  The  extensions  have  been  little 
feeders  to  the  main  line,  the  principal  one 
of  which  is  the  Knoxville  &  Bristol  in  east- 
ern Tennessee,  about  40  miles  long. 

The  locomotive  roster  was  increased  by 
the  net  addition  of  125  locomotives,  139  being 
added  and  14  being  retired.  Of  the  present 
locomotive  equipment  therefore  about  12  per 
cent,  is  less  than  one  year  old.  The  larger 
capacity  of  the  new  locomotives  has  raised 
the  hauling  capacity  of  the  average  locomo- 
tive from  3,888  to  3,891  tons,  an  improve- 
ment of  8.1  per  cent.  The  net  addition  of 
passenger  train  cars  is  18  cars,  45  being 
added  and  27  retired;  therefore  about  5  per 
cent,  of  the  passenger  equipment  is  less  than 
one  year  old.  The  freight  equipment  shows 
a  decrease  of  418  cars.  While  1,104  were 
added  1,522  were  retired.  The  average  ca- 
pacity of  freight  cars  has  increased  only 
about  1  per  cent.  The  features  of  financing 
of  the  year  were  an  issue  of  $15,000,000  of 
the  authorized  $16,000,000  collateral  5  per 
cent,  gold  bonds  maturing  in  five  years  after 
April,  1904,  but  redeemable  in  two  years. 
Over  $10,000,000  of  this  was  to  retire  out- 
standing certificates  of  indebtedness  issued 
at  various  times  since  1837;  and  $4,000,000 
collateral  trust  bonds  of  September  1,  1901, 
were  also  retired.  For  new  equipment  s.^- 
quired    further   issues   of   equipment    trusts 


Southern   Railway. 


ganized  by  Mr.  Morgan  has  a  peculiar  inter- 
est. So  far  it  has  not  realized  as  large  re- 
sults as  some  other  properties  reorganized 
at  the  same  time,  but  there  has  been  a  steady 
growth.  The  directors  have  been  much  em- 
barrassed by  the  necessity  of  taking  in  a  large 
number  of  lines  which  were  not  immediately 
paying  but  were  necessary  to  secure  control 
of  territory  through  which  they  operate.  In 
addition  to  this  the  company  early  started 
upon  a  policy  of  preferred  dividends  which 
have  severely  strained  its  resources.  In  the 
year  1904  for  the  first  time  there  is  a  fair 
surplus  left  after  dividends  have  been  paid, 
and  from  now  on  it  may  reasonably  be  ex- 
pected that  the  surplus  available  for  divi- 
dends will  each  year  put  the  railroad  in  a 
stronger  position.  The  surplus  above  divi- 
dends this  year  amounted  to  $1,180,000,  en- 
abling the  company  to  appropriate  nearly 
$800,000  for  improvements  and  betterments. 
Each  year  since  the  reorganization  of  the 
property  the  annual  report  has  told  of  the 
acquisition  of  considerable  new  mileage. 
This  year   the   actual    increase   was   but   60 


were  made,  aggregating  about  $2,700,000. 
The  payments  on  outstanding  trusts  of  about 
$2,000,000  made  the  net  increase  in  outstand- 
ing car  trusts  about  $700,000.  As  it  now 
stands  some  11,000  freight  cars,  34  passenger 
train  cars  and  354  locomotives  have  been 
purchased  by  equipment  trust  arrangements 
aggregating  a  stock  of  about  $15,000,000,  of 
which  $7,000,000  has  been  paid,  leaving  about 
$8,000,000  unmatured  and  outstanding. 

The  Knoxville  &  Ohio  Railroad,  which  has 
up  to  this  time  been  preserved  as  a  separate 
entity,  though  its  stock  has  been  owned  en- 
tire by  the  Southern  Railway  and  the  prop- 
erty has  been  operated  as  an  integral  part 
of  the  general  system,  was  this  year  merged 
into  the  Southern  Railway.  The  mortgage 
of  the  Southern  Railway  Company  first  con- 
solidated mortgage  heretofore  raised  on  the 
capital  of  the  Knoxville  &  Ohio  was  thus 
extended  to  the  property  itself.  Of  the  stock 
of  the  Mobile  &  Ohio  $700,000  was  taken  up 
this  year  and  collateral  trust  certificates  Is- 
sued against  It. 

The  company  has  evidently  been  improT- 
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ing  its  terminals.  At  New  Orleans  the  New 
Orleans  Belt  &  Terminal  Co.  has  been  con- 
solidated with  the  New  Orleans  Terminal  Co. 
An  agreement  has  been  made  for  the  joint 
use  of  these  facilities  by  the  Southern  and 
the  Rock  Island  systems.  The  stock,  which 
amounts  to  $2,000,000,  is  owned  in  equal  pro- 
portions by  the  two  parties  and  there  has 
been  issued  $3,000,000  first  mortgage  4  per 
cent,  gold  bonds  which  are  guaranteed  by 
the  Southern  and  the  St.  Louis  &  San  Fran- 
cisco (Rock  Island).  At  Charleston  the 
Southern  has  united  with  the  Atlantic  Coast 
Line,  taking  over  in  a  foreclosure  sale  the 
East  Shore  Terminal  Co.,  which  property 
consisted  of  terminal  tracks,  wharves  and 
warehouses  on  the  water  front.  In  addition 
to  this  there  have  since  been  acquired  water 
front  and  terminals  formerly  belonging  to 
the  South  Carolina  Terminal  Co.  The  South- 
ern Railway  has  abandoned  its  Mississippi 
river  barge  line,  turning  over  the  business 
to  a  separate  organization  known  as  the 
Monongahela  River  Consolidated  Coal  &  Coke 
Co. 

During  the  year  there  has  been  spent  on 
the  property  besides  the  amount  spent  for 
equipment  $5,129,000.  Of  this  amount  $641,- 
000  was  charged  to  income  as  special  im- 
provements and  betterments  not  capitalized.. 
The  remainder,  or  $4,488,000,  was  charged  to 
capital.  The  two  largest  single  items  of 
expenditure  were  about  $2,000,000  for  second 
track  and  revision  of  line  from  Alexandria 
to  Orange,  Va.,  and  two  other  sections  of 
second  track  a  short  distance  at  Asheville 
and  at  Spartanburg,  together  with  the  revi- 
sion of  line  at  other  points  on  the  Asheville 
division  and  on  the  St.  Louis  division.  The 
other  considerable  item  is  the  amount  of 
over  $1,000,000  on  account  of  the  acquisition 
of  the  Knoxville  &  Ohio,  the  Tennessee  & 
Northern  and  the  Knoxville  &  Bristol.  Of 
the  remainder  of  the  amount  charged  to  con- 
struction about  $500,000  was  for  spurs  and 
extensions,  of  which  the  principal  one  was 
the  Okalona  Big  Creek  line  in  Mississippi; 
and  $300,000  more  was  spent  for  passing 
tracks  and  tracks  to  industrial  sidings.  About 
$100,000  was  spent  on  terminals  and  the  bal- 
ance went  for  buildings,  shops  and  ware- 
houses. 

The  income  account  is  as  below: 

1904.  1903  Increase. 

Gross  earnings. $4.^.109,777  $42,354,059  $2,755,717 
Expenses    33,115,467     30,989,139     2,126,327 

Net  earnmgs.$11.994.310  $11,364,919  $629,390 
Other  Income  .  .      1,395,181        1.211,261         183,919 

All  Income..  .$13,389,491  $12,576,181  $813,310 
Charges    9,209,091       8,733,704.        475,387 

Surplus.;...  $4,180,399  $3,842,477  $337,922 
Dividends 3,000,000       3,000,000         

Balance    $1,180,399        $842,477      $337,922 

Betterment,    4c.         773,806  135,000        638,806 

Balance $406,593        $707,477    »$300,883 

•Df-crease, 

Gross  earnings  increased  6.43  per  cent., 
while  expenses  increased  6.77,  and  this  in- 
crease was  almost  altogether  in  transporta- 
tion expense,  only  about  $300,000  of  it  being 
in  maintenance.  Maintenance  of  way  is  prac- 
tically the  same  figure  as  last  year.  In  main- 
tenance of  equipment  the  expenditure  per 
locomotive  was  $3,024,  per  passenger  car 
$956  and  per  freight  car  $69;  these  are  very 
fair  figures  and  for  locomotives  are  more 
than  Liberal. 

Transportation  expense  has  increased  $1,- 
567,000,  which  amounts  to  about  10  per  cent, 
while  ton  mileage  has  increased  11  per  cent, 
and  the  passenger  train  mileage  3  per  cent. 
In  other  words  conducting  transportation  has 
increased  about  as  rapidi/  as  the  amount  of 
tranfcportation  done.  This  is  not  a  bad  show- 
ing, when  compared,  for  example,  with  the 
trunk  lines;  that  the  increase  is  no  larger 
fa   a   matter  of   congratulation,    though    we 


should  not  expect  to  find  so  large  increases 
in  the  south  as  in  the  west  and  north.  In 
the  detail  of  transportation  expense  there  is 
one  item  which  is  conspicuously  bad,  name- 
ly, the  increase  in  the  expense  of  wrecks  and 
loss  by  damage.  In  1904  it  reached  the  huge 
figure  of  nearly  $2,000,000,  or  over  11  per 
cent,  of  the  entire  amount  of  transportatiou 
expense.  The  increase  during  the  year  was 
$453,000.  This  points  to  a  condition  of  opera- 
tion that  is  far  from  satisfactory.  If  this 
heavy  wreck  expense  could  be  eliminated  the 
general  showing  of  conducting  transporta- 
tion would  be  satisfactory. 

The  increase  in  earnings  is  fairly  well  dis- 
tributed. The  passenger  earnings  have  in- 
creased $500,000  and  freight  earnings  $2,000,- 
000.  The  increase  in  freight  earnings  is  in 
face  of  a  slight  decline  in  average  receipts. 
The  freight  train  load  is  at  the  very  low 
figure  of  190  tons,  barely  above  the  figure  of 
the  year  previous.  This  may  be  largely  ac- 
counted for  by  the  large  number  of  branches 
and  lines  where  light  train  mileage  must  be 
made;  but  it  is  very  low  and  as  a  result  the 
freight  train  earnings  per  train  mile  are 
$1.77,  which  is  practically  the  same  figure  as 
last  year.  To  sum  up,  the  Southern  Railway 
is  growing  with  the  growth  of  the  territory 
which  it  serves.  The  transportation  expense 
has  been  held  fairly  well  in  hand  except  in 
the  item  of  wrecks. 


TRADE   CATALOGUES. 


NEW  PUBLICATIONS. 


The  Detailed  Design  of  a  Railroad  Bridge. 
By  William  H.  Burr,  C.  E.,  and  Myron  S. 
Falk,  C.  E.     Reprinted  in  pamphlet  form 
from   the   School   of   Mines  Quarterly   for 
April   and  July,   1904.     Columbia   Univer- 
sity   Book    Store,    New    York.     Price    75 
cents. 
The  matter  in  this  pamphlet  has  been  pre- 
pared  to   take   the   place    of  much   of   the 
theory  and  discussion  on  railroad  bridge  de- 
sign in  Chapter  10  of  the  eighth  edition  of 
Burr's  Stresses  in  Bridge  and  Roof  Trusses. 
It  will  form  a  separate  chapter  in  the  com- 
pletely re-written  edition  of  that  book  which 
will    soon    be   published.     The    design    of   a 
bridge  is  taken  up,  beginning  with  the  as- 
sumed live  loads  and  the  determination  of 
the  live  and  dead  load  stresses  in  the  mem- 
bers.   This  is  followed  by  the  determination 
of  the  wind  stresses  and  the  design  of  the 
detailed    parts   of    the    bridge.     The    bridge 
which  has  been  considered  is  a  350-ft.,  sin- 
gle-track,  through   span,  and  the  principles 
outlined  indicate  a  system  of  rational  treat- 
ment for  the  design  of  all  parts  of  almost 
any  type  of  modern  trussed  bridge. 


The  Associated  Expanded  Metal  Com- 
panies, New  York,  which  represents  12  dif- 
ferent companies  that  make  expanded  metal, 
is  distributing  a  catalogue  containing  about 
65  handsomely  illustrated  pages  9  in.  x  12 
in.  Full  size  illustrations  of  the  standard 
sizes  of  expanded  metal  are  shown.  The 
method  of  making  this  material  is  explained 
and  a  brief  but  comprehensive  discussion 
on  the  expanded  metal  system  of  reinforced 
concrete  construction  is  given.  This  in- 
cludes a  theoretical  explanation  of  rein- 
forced concrete,  practical  tests,  fire  resisting 
qualities,  the  durability  of  steel  embedded 
in  concrete,  etc.  This  is  followed  by  descrip- 
tions and  illustrations  of  different  methods 
of  construction,  for  floors,  roofs,  partitions, 
outside  walls,  etc.  The  use  of  concrete  in 
sewers,  subway  construction,  railroad  work, 
etc.,  is  also  spoken  of.  Anyone  having  to 
do  with  reinforced  concrete  construction  will 
find  this  catalogue  of  interest. 


The  Acme  Sheet  Piling  Company,  Chicago, 
in  a  small  12-page  pamphlet  describes  Acme 
pressed-steel  sheet  piling  and  Acme  combi- 
nation sheet  piling.  The  former  is  simple 
in  form  and  the  builders  state  that  it  can 
be  driven  with  a  heavy  sledge  and  with- 
drawn with  a  hand  lever.  It  is  supplement- 
ary to  the  standard  metal  piling  of  the  com- 
pany, being  intended  for  applications  where 
heavier  and  stronger  piling  is  not  required. 
The  combination  piling  is  a  new  form,  being 
an  interlocking  piling  principally  of  wood, 
and  not  expensive.  It  is  made  to  interlock 
by  angles  which  are  bolted  to  the  plank  with 
one  leg  parallel  to,  and  a  short  distance 
from,  the  edge.  On  the  opposite  face  of  the 
plank  to  which  the  angle  is  bolted,  at  one 
edge  only,  a  plate  is  held  by  the  same  bolts 
which  secure  the  angle,  the  plate,  angle-leg 
and  plank-edge  forming  a  channel  into  which 
the  angle  of  the  adjacent  pile  is  slipped. 


Tunneling.  By  Charles  Prelini,  C.  E.  Sec- 
ond edition.  New  York:  D.  Van  Nos- 
trand  Company.  Cloth,  307  pages.  Price 
$3. 
This  is  a  practical  treatise  on  tunnels  and 
modern  methods  of  tunneling.  It  takes  up 
in  order  the  preliminary  considerations  of 
cost  and  tunnel  location,  methods  of  exca- 
vation, methods  of  timbering  tunnels,  lin- 
ing, driving  tunnels  through  hard  rock  and 
through  soft  ground,  submarine  tunneling, 
ventilation  and  lighting  during  construc- 
tion, and  some  valuable  notes  and  data  on 
the  cost  of  tunnel  excavation  and  the  time 
required  for  the  work.  Numerous  examples 
of  modern  tunneling  methods  have  been 
treated  at  length  in  the  descriptions  and  a 
large  number  of  diagrams  and  illustrations 
have  been  included  to  make  clear  the  text. 
The  few  books  which  have  been  written  on 
this  subject  are  of  little  practical  value  be- 
cause they  are  old  and  obsolete,  but  this 
book  is  an  excellent  one  for  those  who  have 
to  do  with  tunnel  construction. 


The  Lima  Locomotive  d  Machine  Com- 
pany, Lima,  Ohio,  sends  two  catalogues,  Nos. 
10  and  12.  The  yards  and  buildings  of  this 
company  cover  an  area  of  15  acres  of  ground, 
and  the  floor  space  in  the  building  is  about 
200,000  sq.  ft.  The  average  capacity  of  the 
plant  is  one  locomotive  per  day.  Catalogue 
No.  10  describes  and  illustrates  the  leading 
styles  and  sizes  of  the  locomotives  made,  and 
catalogue  No.  12  shows  the  various  sizes  and 
latest  designs  of  the  Shay  locomotive  to- 
gether with  tabulated  statements  of  their 
ratings  and  views  of  the  engines  at  work. 
It  also  contains  both  interior  and  exterior 
views  of  the  new  works  of  the  company.  Both 
catalogues  devote  a  number  of  pages  to  use- 
ful engineering  data  and  also  contain  a 
telegraphic  correspondence  code. 


The  De  Laval  Steam  Turbine  Company, 
New  York,  sends  its  general  catalogue  in 
which  is  given  a  full  detailed  description  of 
its  steam  turbines.  It  also  sends  its  bul- 
letins Nos.  2,  8  and  9,  which  are  descriptive 
of  the  company's  direct  current  turbine  dy- 
namos, train  lighting  with  steam  turbines, 
and  a  test  of  the  De  Laval  centrifugal  pumps. 


CONTRIBUTIOMS 


Defective  Train   Rules. 


To  THE  Editor  of  the  Raileoad  Gazette: 

During  the  world's  fair  in  1893  there  wa» 
an  epidemic  of  collisions  which  was  partly 
accounted  for  by  the  exceptionally  heavy  pas- 
senger travel.  About  four  years  ago  there 
was  another  outbreak   of  this  nature,  and. 
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now  again  we  are  having  serious  railroad 
disasters  more  frequently  than  at  any  time 
in  our  history.  Speculating  upon  what  the 
next  cycle  may  have  in  store  for  the  trav- 
eling public  is  a  melancholy  occupation. 
There  is  little  comfort  in  the  threadbare 
assumption  that  as  long  as  there  are  railroads 
there  must  be  just  so  many  collisions;  that 
it  is  beyond  the  power  of  human  agency 
to  anticipate,  mitigate  or  prevent  them. 

Discussion  of  the  ulterior  causes  which 
have  led  up  to  these  collisions  may  be  the 
means  of  preventing  repetitions  only  if  those 
in  authority  who  read  and  learn  of  the  weak 
rules,  or  unsafe  practices  under  the  rules, 
which  brought  about  the  accidents,  will  take 
the  necessary  steps  to  correct  the  defects 
discovered;  but,  unfortunately,  it  is  human 
nature  to  dismiss  published  comments  on 
collisions,  and  suggestions  for  relief,  by  some 
such  remark  as  "yes,  the  suggestion  is  un- 
doubtedly a  good  one  and  if  adopted  would 
no  doubt  prevent  many  similar  collisions, 
but  we  have  never  had  an  accident  from  that 
particular  cause  and  the  probability  of  our 
ever  having  one  is  too  remote  to  make  it 
necessary  for  our  company  to  take  steps  to 
prevent  it.  Our  men  have  been  educated  up 
to  a  higher  standard  of  efficiency,  and,  be- 
sides, they  are  all  old  in  the  service  and 
have  had  wide  experience.  Perhaps  when 
business  picks  up  we  may  feel  warranted  In 
spending  some  money  in  this  direction.  It 
will   involve  a  considerable  outlay." 

This  has  been  a  year  of  disastrous  floods, 
and  it  is  told  of  at  least  one  official  who, 
upon  reading  of  an  account  of  the  loss  of 
many  lives  by  a  washout,  issued  unusually 
detailed  cautionary  instructions  to  track- 
men, trainmen,  enginemen,  despatchers  and 
operators.  That  particular  road  has  got 
through  the  year  without  an  accident  of  this 
nature.  It  will  not  be  argued  that  there 
would  have  been  loss  of  life  from  this  cause 
if  he  had  not  taken  such  precautions;  it  may 
have  just  happened  so;  but  it  is  an  inter- 
esting query  whether  this  officer,  when  he 
read  of  a  recent  collision  which  resulted  in 
great  loss  of  life,  by  reason  of  a  conductor 
and  engineman  forgetting  their  orders  to 
meet  a  train,  became  equally  alarmed  as  to 
causes  of  collisions  and  took  the  necessary 
prompt  steps  to  prevent  a  like  accident  on 
his  road  by  ordering  that  thereafter  all  train 
orders  directing  trains  to  meet  at  telegraph 
stations  must  be  addressed  in  duplicate  to 
the  operators  at  such  stations,  and  that  that 
operator  must  be  known  to  have  displayed 
his  order  signal  at  "stop"  before  either  train 
is  permitted  to  act  on  the  order. 

In  another  case,  a  freight  train  overlooked 
the  signals  on  the  engine  of  the  first  section 
of  a  passenger  train;  did  this  man  order 
that  freight  trains  should  thereafter  be  regu- 
larly advised  when  it  was  found  necessary 
to  run  passenger  trains  in  sections,  especial- 
ly if  on  his  road  such  a  practice  is  rare 
and  unusual?  Are  his  local  and  branch 
trains  sometimes  ordered  to  display  signals 
for  a  following  section  without  notice  being 
given  to  inferior  trains?  Are  his  despatch- 
ers in  the  habit  of  mentioning  "No.  1"  in 
train  orders,  as  permitted  by  Rule  218,  when 
that  train  is  running  in  several  sections? 
Is  he  depending  upon  Rule  96  to  protect 
opposing  trains  when  signals  are  taken 
down?  Or  is  he  in  other  ways  allowing  need- 
less traps  to  be  set  to  test  the  wits  of  his 
conductors  and  enginemen?  In  short,  do  of- 
ficers who  can  see  the  dangers  of  washouts 
and  provide  against  them,  keep  their  eyes 
equally  well  open  to  the  dangers  of  colli- 
sions? Collisions  may  be  less  frequent  than 
washouts  and  their  causes  are  perhaps 
harder  to  combat,  but  on  the  other  hand  they 
cause  more  death  and  distress  when  they  do 
happen. 

The  present  is  a  very  opportune  time  to 
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look  into  these  matters.  A  start  might  be 
made  by  taking  up  Rule  96*  for  investiga- 
tion. How  is  it  understood  and  handled  on 
your  road?  At  first  glance  it  may  seem  to 
be  sound  both  technically  and  theoretically, 
and  if  flagmen  always  use  good  judgment, 
possibly  it  may  be,  but  there  are  serious  de- 
fects in  it  and  it  does  not  fully  cover  the 
ground.  In  two  ways  collisions  are  possible 
under  a  strict  observance  of  and  dependence 
upon  this  rule.  No  provision  is  made  for 
notifying  extra  trains  when  signals  are 
taken  down.  Under  the  new  rules,  extra 
trains  are  not  represented  on  time-tables  and 
cannot,  therefore,  be  considered  as  classified 
trains.  Again,  if  an  inferior  class  train  were 
to  be  directed  to  meet  a  superior  class  train, 
without  the  sections  of  the  inferior  class 
train  being  mentioned  in  the  order  (under 
Rule  218,  this  mention  is  not  compulsory) 
and  signals  are  taken  down  on  the  leading 
section  of  the  inferior  class  train  at  the 
meeting  point,  before  the  following  sections 
arrive  there,  the  flagman  protecting  such  in- 
ferior class  trains  might  construe  the  rule 
as  instructing  him  not  to  notify  the  supe- 
rior class  train  that  there  were  sections  of 
the  inferior  class  train,  made  superior  by 
right,  yet  to  arrive.  Everyone  may  live  up 
to  the  requirements  of  the  rule  and  still  a 
collision  may  occur  at  a  station  under  it. 
Suppose  that  there  is  a  station  on  a  curve 
where  the  view  is  obstructed  by  hills,  build- 
ings or  fog,  and  that  signals  are  taken  down 
at  that  point  without  advance  notice  being 
given  the  following  section  that  it  wHl  be 
annulled  from  such  station.  This  following 
section,  if  it  has  precedence,  will  come  into 
this  station  on  the  main  track  and,  although 
the  order  signal  indicates  stop,  it  will  quite 
likely  pull  a  portion  of  its  train  past  the 
signal  before  stopping.  Meantime,  the  flrst 
section,  which  we  will  now  call  No.  1,  has 
reached  a  station  beyond  and  there  meets  an 
inferior  train.  This  inferior  train,  observ- 
ing that  No.  1  is  not  displaying  signals, 
moves  forward  and  also  pulls  into  this  ob- 
scured station,  where  the  signals  were  taken 
down,  on  the  main  track  and  a  part  of  its 
train  also  passes  the  order  signal,  or  would 
have  done  so  had  it  not  collided  with  2d 
No.  1.  Who  is  at  fault  for  the  collision? 
When  1st  No.  1  took  down  its  signals  the 
operator  was  probably  notified,  according  to 
rule,  and  he  displayed  his  order  signal  at 
"stop"  (although  the  rule  does  not  instruct 
him  to  do  even  this  much)  to  advise  oppos- 
ing trains,  but  what  good  did  it  do?  There 
was  a  collision  under  the  rules  before  the 
men  on  either  train  had  had  an  opportunity 
to  get  to  the  telegraph  office  to  ascertain  why 
the  signal  was  at  stop. 

Is  not  the  matter  of  taking  down  signals 
clearly  one  to  be  looked  after  more  closely 
by  the  despatcher?  'Should  not  he  advise  in- 
terested trains  before  they  arrive  at  the  sta- 
tion where  the  section  annulled  is  to  lose 
right  and  class?  If  may  be  said  that  the  en- 
gine of  a  train  must  not  pass  an  order  signal 
indicating  stop  until  the  engineman  finds 
out  why  it  is  thus  displayed;  but  a  trip  over 
any  road  will  convince  anyone  that  such  a 
claim  is  nullified  by  every  day  practice.  Pas- 
senger trains  often  pass  such  signals  in 
order  to  pull  baggage  cars  and  coaches  up 
to  the  proper  place  at  a  station  to  enable 
necessary  work  to  be  done.  Freights  often 
run  past,  to  save  a  bad  extra  stop. 

A  recent  collision  which  resulted  in  loss 
of  life  and  damage  to  property  occurred 
through  dependence  upon  Rule  96.    A  freight 


*\Vhen  signals  displayed  for  a  section  are  taken 
down  at  any  point  before  that  section  arrives,  the 
conductor  will,  if  there  be  no  other  provision,  ar- 
range with  the  operator,  or  if  there  be  no  operator, 
with  the  switchtender,  or  in  the  absence  of  both, 
with  a  flagniaii  left  tliere  for  the  purpose,  to  no- 
tify all  opposing  trains  of  the  same  or  inferior 
class  leaving  such  point  that  the  section  fur  which 
the  signals  were  displayed  haa  not  arrived. 
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train  moving  from  A  to  Z  was  given  right 
from  A  to  E  over  the  third  section  of  a  supe- 
rior freight  train  moving  in  the  opposite 
direction.  Upon  arrival  at  E  the  inferior 
train  simply  inquired  as  to  whether  the  third 
section  had  arrived  and,  upon  ascertaining 
that  it  had,  proceeded  toward  Z  and  collided 
with  the  fourth  section.  The  third  section 
had  been  turned  back  from  E  and  the  crew 
of  the  inferior  train  failed  to  ask  the  oper- 
ator, it  appears,  whether  or  not  the  third 
section  arrived  displaying  signals.  It  may 
be  that  the  despatcher  was  depending  upon 
the  operator  to  notify  opposing  trains  of  this 
fact,  and  the  operator  may  have  taken  it  for 
granted  that  the  inferior  train  had  orders 
that  permitted  it  to  proceed  against  the 
fourth  section.  How  simple  a  matter  it 
would  have  been  for  the  despatcher  to  have 
advised  this  opposing  train  that  there  were 
four  sections  of  the  superior  train  between 
E  and  X  and  saved  those  precious  lives.  If 
there  had  been  a  train  register  at  E  this 
need  not  have  been  done.  h.  w.  f. 


Tests  of  Locomotives  on  the  French  State 
Railway.* 


During  the  years  1901,  1902  and  1903  the 
French  State  Railway  carried  out  an  ex- 
tended series  of  tests  on  five  different  types 
of  locomotives,  including  two  American-built 
engines  which  it  had  bought.  The  tests  were 
made  for  the  purpose  of  examining  the  ef- 
ficiency of  operation  of  the  steam  in  the 
cylinders,  and  at  the  same  time  testing  the 
applicability  to  the  locomotive,  of  a  theory 
of  the  steam  engine  previously  developed  by 
Mr.  Nadal.  It  was  also  thought  that  the 
comparison  of  the  performances  of  locomo- 
tives of  such  varied  types  could  not  fail  to 
be  instructive. 

For  the  purposes  of  the  tests  the  locomo- 
tives were  observed  when  handling  local  and 
express  trains  in  regular  service.  Indicator 
diagrams  were  taken  at  frequent  intervals 
and  the  coal  and  water  consumption  noted. 
In  comparing  the  results  of  the  tests  the 
following  points  were  examined:  The  fall 
of  pressure  between  the  boiler  and  the  cylin- 
ders was  observed  and  the  indicator  dia- 
grams were  carefully  analyzed,  the  apparent 
or  indicated  steam  consumption  being  calcu- 
lated and  compared  with  the  actual  meas- 
ured water  consumption;  also  the  form  of 
the  expansion  curve  was  examined.  The 
tractive  effort  was  calculated  from  the  dia- 
grams and  the  resistance  of  the  locomotive 
and  tender  determined. 

The  arrangement  used  for  taking  the  indi- 
cator diagrams  was  simple  but  accurate.  The 
motion  is  taken  from  the  crosshead  by  a 
swinging  arm  which  has  its  fulcrum  fastened 
to  the  running  board  while  its  lower  end 
is  jointed  and  runs  in  a  sleeve  carried  by 
the  crosshead.  Through  a  pivot,  the  motion 
of  the  arm  is  communicated  to  a  sliding  bar, 
which  can  be  engaged  with  or  disengaged 
from  a  second  sliding  bar  by  the  spring 
catch.  To  put  the  indicator  in  operation  the 
catch  is  thrown  in  and  at  the  end  of  the 
stroke  engages  in  a  groove  in  the  second 
bar,  which  then  moves  with  the  first  bar, 
the  indicator  drum  being  worked  by  a  cord 
attached  to  the  former.  A  stop  serves  to 
throw  out  the  catch  and  release  the  bar  to 
which  the  cords  are  attached,  thus  stopping 
the  drum.  This  apparatus  was  designed  by 
Mr.  Merry,  a  draughtsman  in  the  service  of 
the  French  State  Railways,  who  also  took  all 
of  the  diagrams.  A  good  deal  depends  on 
the   skill   of   the  operator,   as   there  are  at 

•Abstract  of  articles  by  Mr.  Joseph  Nadal,  Chief 
Assistant  Engineer  of  Motive  Power  and  Equip- 
ment, French  State  Uys..  appeaTlng  in  the  Revue 
Generale  dea  Chemins  de  Fer  for  May.  1903,  and 
March,  September,  1904.  Translated  by  Lawford 
H.  Fry. 
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least  17  movements  to  be  made  in  taking 
each  card.  The  length  of  time  required  for 
taking  a  card,  from  the  placing  of  the  paper 
to  its  removal^  was  from  15  to  20  seconds. 
The  indicators  were  piped  so  that  the  boiler 
pressure,  the  steam-chest  pressure  and  the 
atmospheric  line  could  be  marked  on  each 
card. 

RESULTS. 

Steam  Consumption. — The  dry  steam  con- 
sumption comprises  three  factors: 

1.  The  steam  consumption  shown  by  the 

indicator  diagrams. 

2.  The  steam  lost  by  cylinder  condensa- 

tion. 
3.'  The  steam  lost  by  leaky  piston  or  slide 

valves. 
The   indicated  steam   consumption    (1)    is 
given  by  the  formula 

m  =  V  ]  (a  +  e)  g  -  (c  +  e)  k  } 

where  m  ^  weight  of  steam  apparently  ad- 
mitted   to    the    high    pressure 
cylinder  during  each  stroke. 
V  =  volume  of  high  pressure  cylin- 
der, 
a  =  fraction  of  stroke  at  which  cut- 
off occurs, 
e  =  clearance  volume  as  a  fraction 

of  the  cylinder  volume, 
c  =  fraction  of  stroke  at  which  com- 
pression begins, 
g  =^  the  specific  gravity  of  the  steam 

at  the  point  of  cut-off. 
k  =  the  specific  gravity  of  the  steam 
when  compression  begins. 
The  amount  of  steam  condensed  at  each 
stroke  (2)  is  given  by  the  formula  developed 
by  Mr.  Nadal. 

„  /„    ,    c  ^  d  s\  1  T      . 
n  =  \  (  S  H s —  )  —  where 

n  =  weight  of  steam  condensed  per  stroke. 
V  =^  cylinder  volume. 

S  =  surface  of  the  clearance  space  of  the 
high  pressure  cylinder. 

0  =  fraction    of   stroke    at   which    cut-off 

occurs, 
d  =  cylinder  diameter, 
s  =^  stroke. 
T  =  difference  between  the  temperature  of 

the  steam  at  admission  and  that  at 

exhaust, 
r  =  latent  heat  at  the  admission  pressure. 

1  =  the  coefBcient  of  condensation. 

This  coefficient  of  condensation  for  a  loco- 

k 
motive  is  1  ^  — y-=^=^   where  n  is  the  number 
Y  n 

of  revolutions  per  second  and  K  a  coeflBcient 
which  is  dependent  on  the  amount  of  expan- 
sion. The  following  table  gives  the  values 
of  K  in  metric  and  inch-foot-pound  terms  for 
various  points  of  cut-off. 

Cut-off  in  r K , 

per  cent,  of  stroke.                           Metric.  In.-ft.-lb3. 

20  per  cent 0.62  0.0044 

30    "        ••            0.72  0.00.51 

40    "       '•            0.78  0.0055 

.^.0    "       "            0.83  0.00.59 

60    "       "            0.87  0.0062 

70    "       "            0.90  0.0064 

The  figures  obtained  from  the  tests  show 
that  the  steam  consumption  per  horse-power 
hour,  for  a  constant  working  pressure,  does 
not  vary  greatly  when  the  cut-off  and  speed 
change  for  points  of  cut-off  between  40  and 
60  per  cent,  and  speeds  between  2.5  and  60 
miles  an  hour.  The  steam  consumption  is, 
however,  very  sensitive  to  a  change  of  pres- 
sure. For  pressures  of  200  to  21.3  pounds 
per  sq.  in.  the  steam  consumption  is  from 
19  tc  20.7  pounds  per  horse-power  hour.  For 
presift  ires  of  160  to  170  pounds  the  engine 
uses  21  to  22  pounds  per  hour,  for  130  pounds 
per  sq.  in.  23  to  24  pounds  per  hour,  while  for 
presEurfs  of  from  100  to  115  pounds  per  inch 
the  steam  consumption  rises  to  25  or  26.5 
pounds  per  hour. 


Form  of  the  Expansion  Curve. — Of  the 
three  factors  mentioned  above  as  making  up 
the  dry  steam  consumption,  the  first  two  are 
given  by  the  two  preceding  formulae.  The 
third  factor,  that  is,  the  amount  of  steam 
lost  by  leakage  at  the  slide  valve  can  be 
determined  by  examining  the  expansion  line 
of  the  indicator  diagrams.  The  weight  of 
steam  apparently  present  in  the  cylinder  at 
a  given  time  is  found  by  taking  the  point 
on  the  diagram  corresponding  to  the  given 
time  and  multiplying  the  corresponding  cyl- 
inder and  clearance  volume  by  the  density 
of  the  steam  for  the  indicated  pressure.  If 
this  is  done  for  successive  points  along  the 
expansion  line  of  a  normal  diagram  a  slight 
jncrease  in  the  weight  of  steam  present  will 
be  observed.  This  increase  is  due  to  the 
fact  that  the  normal  expansion  curve  is 
nearer  a  hyperbolic  than  an  adiabatic  curve. 
Some  of  the  steam  condensed  during  admis- 
sion is  re-evaporated  during  expansion,  thus 
increasing  the  weight  of  steam  in  the  cylin- 
der. A  large  increase  in  the  weight  of  steam 
may  be  due  either  to  excessive  moisture  in 
the  steam  during  admission,  so  that  the 
amount  of  water  introduced  into  the  cylin- 
der and  re-evaporated  during  expansion  is 
abnormally  large,  or  to  leakage  at  the  slide 
valve  admitting  steam  to  the  cylinder  after 
cut-off  is  supposed  to  have  taken  place.  With 
these  considerations  in  mind  the  diagrams 
obtained  from  the  engines  under  test  were 
examined.  The  cards  from  engine  2,617, 
which  has  the  Bonnefond  trip  valve  gear, 
show  a  slight  increase  in  the  weight  of  steam 
in  the  front  end  of  the  cylinder  and  a  barely 
perceptible  increase  in  the  rear  end.  The  flat 
slide  valves  which  admit  the  steam  and  the 
piston  valves  which  control  the  exhaust  were 
steam  tight. 

For  engine  2,754,  fitted  with  Ricour  piston 
valves,  the  cards  show  in  the  front  end  of 
the  cylinder  a  slight  increase  in  the  weight 
of  the  steam,  this  increase  being  in  nearly 
all  cases  less  than  0.022  pounds.  In  the  rear 
end  the  increase  is  never  large  and  in  some 
cases  the  amount  of  steam  appears  to  dimin- 
ish during  expansion.  This  difference  be- 
tween the  two  cylinder  ends  may  be  due  to 
one  of  two  causes.  It  may  be  that,  con- 
trary to  the  assumption  made  in  the  calcu- 
lations, the  clearance  space  is  not  the  same 
at  both  ends;  or  it  may  be  that  the  more  ex- 
posed position  of  the  front  end  gives  greater 
condensation  during  admission  and  a  conse- 
quently greater  re-evaporation  during  expan- 
sion. If  the  expansion  curve  followed  ex- 
actly the  hyperbolic  law  pv  =  constant,  the 
increase  in  the  weight  of  steam  during  ex- 
pansion would  average  from  about  0.009  to 
0.011-  pounds.  This  figure  is  very  nearly  the 
average  of  the  increase  at  both  ends  of  the 
cylinder.  The  results  obtained  from  these 
two  engines  are  exactly  similar  and  appear 
to  establish  the  form  the  expansion  line 
should  take  when  the  valves  do  not  leak. 

On  engine  2,802,  Vauclain  compound,  the 
Increase  in  the  weight  of  steam  during  ex- 
pansion is  less  than  0.022  pounds  in  the  high 
pressure,  and  from  0.022  to  0.044  pounds  in 
the  low  pressure  cylinder.  This  increase  is 
the  same  as  was  observed  with  the  other 
types  of  engines  with  steam  tight  valves  and 
is  therefore  not  due  to  a  leaky  valve.  The 
Vauclain  piston  valve  is  thus  shown  to  be 
steam  tight,  at  least  during  expansion,  and 
it  is  during  this  period  that  any  leakage  is 
the  most  likely  to  occur. 

The  average  of  30  cards  taken  on  engine 
3,729,  de  Glehn  compound,  shows  that  in 
the  high  pressure  cylinder  the  weight  of 
steam  apparently  present  in  the  cylinder  is 
slightly  reduced  during  expansion.  That  is 
to  say,  the  expansion  curve  is  between  the 
hyperbolic  and  the  adiabatic  curves,  show- 
ing the  steam  has  very  little  moisture  on 


admission.  The  low  pressure  cylinders  show 
a  large  increase  in  the  amount  of  steam  in 
the  cylinder,  but  this  is  probably  due  to  in- 
dicator faults  caused  by  the  pipe  from  the 
low  pressure  cylinder  being  too  long. 

The  diagrams  for  engine  2,901,  American 
piston  valve,  show  an  increase  during  ex- 
pansion of  about  0.055  pounds  of  steam, 
which  is  about  three  times  the  normal  in- 
crease as  observed  for  engines  2,617  and 
2,754.  As  previously  remarked,  an  abnormal- 
ly large  increase  such  as  this  may  be  due 
to  priming,  to  too  long  an  indicator  connec- 
tion, or  to  leaky  slide  valves.  In  the  pres- 
ent case  the  two  first  causes  need  not  be 
considered,  as  firstly  the  calculated  steam, 
consumption  is  within  a  few  per  cent,  of 
the  actual  water  consumption,  consequently 
the  steam  cannot  carry  much  moisture,  and, 
secondly,  the  indicator  piping  was  very 
nearly  as  short  and  as  direct  as  that  on  en- 
gines 2,617  and  2,754.  Therefore  the  only 
remaining  explanation  is  that  the  slide  valves 
were  not  steam  tight,  but  admitted  live  steam 
during  the  expansion  when  cut-off  should 
have  taken  place.  The  diagrams  show  that 
the  leakage  diminished  as  the  expansion 
progressed  and  stopped  before  the  exhaust 
opened.  As  there  is  no  direct  leakage  to  the 
exhaust  the  loss  of  steam  is  not  large,  and 
in  the  case  under  consideration  amounted 
to  about  6  per  cent,  of  the  steam  used,  or 
1.76  pounds  of  water  per  horse-power  hour. 
In  calculating  the  apparent  or  indicated 
steam  consumption  for  purposes  of  the  tests, 
this  loss  of  steam  by  leakage  is  taken  into 
account  by  taking  a  point  near  the  center 
of  the  expansion  curve  for  the  calculation  of 
the  weight  of  steam  used. 

(To  be  continued.) 


Caring   for  Trestles   While    Being    Filled. 


A  report  on  this  subject  was  made  at  the 
Chicago  meeting  of  the  Association  of  Rail- 
way Superintendents  of  Bridges  and  Build- 
ings. The  committee  sent  out  to  members  a 
list  of  questions  and  some  of  the  replies  re- 
ceived were  as  follows: 

Northern  Pacific. — The  report  describes  the 
filling  of  a  pile  trestle  2,000  ft.  long  across 
a  lake,  which  was  filled  from  the  bridge  by 
a  work  train,  the  water  being  about  12  ft. 
deep  and  the  top  of  tie  about  6  ft.  above 
the  water.  In  filling,  some  of  these  piles 
were  crowded  out  from  under  the  caps  but 
not  enough  to  materially  affect  the  safety 
of  the  structure.  Another  fill  was  a  trestle 
80  ft.  high  and  1,500  ft.  long,  with  frame 
bents  set  on  pile  foundations.  In  filling  this 
trestle  a  temporary  track  was  laid  on  each 
side  of  the  bridge  and  the  filling  carried  up 
to  within  20  ft.  of  the  top  of  the  bridge,  both 
sides  being  carried  up  as  evenly  as  possible. 
It  was  then  allowed  to  stand  for  about  two 
years,  when  the  balance  was  filled  up  with 
the  work  train  dumping  from  the  top  of 
bridge.  On  account  of  the  care  taken  in  fill- 
ing no  difficulty  was  experienced  by  reason 
of  vertical  pressure  on  the  horizontal  tim- 
bers or  lateral  crowding  against  the  vertical 
timbers  during  the  process  of  filling.  In 
both  cases  the  ties  and  stringers  were  re- 
moved as  soon  as  possible  after  the  filling 
was  completed,  as  the  filling  at  that  time 
had  a  tendency  (which  could  be  depended 
upon  to  occur  in  general  practice),  to  crowd 
the  bridge  out  of  line;  also  the  settling  af- 
fected the  surface  and  it  was  considered 
easier  to  keep  the  track  in  a  good  condi- 
tion on  the  dump  than  it  would  be  with  th6 
stringers  in. 

It  has  never  been  found  necessary  to  rein- 
force bridges  before  commencing  to  fill  as 
this  work  had  been  started  before  the  bridges 
became  weak  enough  to  call  for  anything  of 
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this  kind.  In  general,  stringers,  ties,  and 
guard  rails  should  be  removed  and  in  carry- 
ing up  the  filling,  it  should  be  kept  as  nearly 
uniform  in  height  as  possible.  If  stringers 
in  fiUed-in  bridges  are  not  removed  until  near 
the  approach  of  winter,  as  a  rule  they  should 
be  left  in  until  next  season.  The  filling 
would  not  have  a  chance  to  settle  and  after 
the  ground  was  frozen  it  would  be  difficult 
to  keep  the  track  in  good  surface  and  line 
if  the  stringers  had  been  removed.  The  ma- 
terial used  makes  a  difference  in  filling 
bridges.  Heavy  clay,  which  forms  into 
lumps,  does  not  settle  and  pack  as  closely 
as  gravel,  slag,  or  sandy  material. 

A  roadmaster  on  this  same  road  writes: 
"When  filling  a  trestle  of  more  than  one 
deck,  material  collects  on  caps  and  other 
horizontal  timbers  and  causes  them  to  break 
under  this  pressure,  and  often  the  filling  ma- 
terial falls  upon  these  timbers,  breaking 
them.  The  vertical  pressure  bends  and 
breaks  these  timbers  on  account  of  material 
settling  away  from  and  under  them.  Lateral 
pressure  seldom  occurs  against  horizontal 
timbers  that  would  cause  damage  or  displace- 
ment. Lateral  pressure  is  caused  by  slipping 
and  sliding  of  the  material  rolling  down 
the  slopes,  and  its  force  is  directed  mainly 
against  the  plumb  and  batter  posts.  All 
posts  are  affected  by  the  material  slipping 
longitudinally  or  in  the  direction  of  the  track 
where  the  slopes  usually  incline  from  25  to 
65  deg.  If  a  pile  trestle,  single  deck,  with 
piling  reasonably  sound,  is  to  be  filled,  no 
precautions  are  needed  unless  the  piles  are 
35  ft.  long  and  over,  or  with  steep  slopes. 
Extra  longitudinal,  and  perhaps  lateral,  brac- 
ing is  required.  The  usual  practice  is  to 
brace,  strengthen,  and  replace  inferior  tim- 
ber before  starting  to  fill;  also  to  watch  care- 
fully during  the  work  and  rectify  weak 
places  as  they  show  up  and  make  such 
changes  as  may  be  necessary  to  carry  work 
along  safely.  In  cases  of  trestles  of  more 
than  single  deck  it  is  a  good  plan  to  fill  out 
to  the  foot  of  the  slope  by  scraping  with 
teams,  and  on  the  balance  to  use  a  steam 
shovel  and  dump  cars.  If  double  deck 
bridges  are  to  be  filled  they  should  all  be 
filled  from  on  top.  It  will  be  necessary  to 
strengthen  the  middle  caps  and  braces,  using 
care  to  overcome  any  injury  due  to  slipping. 
The  fill  should  be  made  loose,  as  much  as 
possible  filling  the  lowest  places  first;  work 
should  not  all  be  done  from  one  end.  Caps 
and  all  bent  timbers  should  remain  in  the 
fill.  If  the  fill  is  made  with  good  gravel 
or  furnace  slag  the  stringers  may  be  taken 
out  with  perfect  safety  when  the  weather 
is  favorable  and  on  the  approach  of  winter, 
provided  there  is  gravel  on  hand  to  surface 
and  raise  the  track.  Settlement  of  mate- 
rial should  be  allowed  before  removing  tim- 
bers. 

Southern. — This  road  prepares  broad,  sub- 
stantial foundations  for  bents  before  com- 
mencing to  fill,  and  if  more  than  15  ft.  high 
they  put  in  additional  longitudinal  struts 
about  half  the  distance  from  ground  to  top 
of  bent  and  allow  it  to  remain  until  it  has 
to  be  removed  to  make  room  for  workmen 
to  pass.  If  the  trestle  is  over  20  ft.  high  they 
place  these  struts  at  intervals  of  10  ft.  This 
contemplates  filling  from  below  with  teams 
where  practicable.  They  begin  in  the  lowest 
place  and  fill  in  so  as  to  keep  the  filling  at 
uniform  height  at  all  times,  except  where 
the  trestle  is  located  on  a  hillside,  in  which 
case  they  use  extreme  caution  to  keep  the 
filling  on  the  lower  side  at  all  times  a  little 
higher  than  on  the  upper  side.  It  is  impor- 
tant that  the  base  of  the  fill  be  started  at  a 
proper  width  and  kept  approximately  at  the 
same  height,  except  that  it  is  an  advantage 
to  keep  the  outer  edges  a  little  higher,  the 
object  being  to  keep  the  weight  of  the  filling 


inclining  towards  the  center.  Retention  of 
the  moisture  would  also  assist  in  the  settling 
of  the  filling  matter,  assuming  it  to  be  earth. 
Timbers  are  removed  after  the  spring  rains, 
and  all  bents  put  in  good  repair  to  last,  at 
least  for  two  years  before  filling.  This  they 
think  gives  time  for  fills  to  settle  before  re- 
moving timbers,  and  they  find  it  necessary 
to  add  to  the  original  filling  frequently  be- 
fore timbers  are  removed. 

Bessemer  cC-  Lake  Erie. — On  this  road  tres- 
tles have  been  filled  until  this  practice  is 
necessarily  near  its  finish.  This  filling  has 
been  done  usually  with  a  center  plow  and 
both  sides  were  brought  up  uniformly,  keep- 
ing the  dirt  at  about  the  same  height  on 
both  sides.  No  trouble  has  been  occasioned 
by  pressure  in  any  direction.  They  have 
not  found  it  necessary  to  reinforce  trestles 
unless  they  should  be  practically  unsafe  be- 
fore commencing  to  fill,  and  that  condition 
is  not  allowed  to  obtain.  Timber  above  the 
caps  is  all  that  is  removed.  It  is  considered 
unsafe  to  remove  stringers  from  fiUed-in 
bridges  in  the  fall,  unless  there  is  ample 
time  for  the  filling  to  become  solid  before 
winter  sets  in.  They  find  that  the  time  re- 
quired for  a  fill  to  settle  depends  very  largely 
upon  the  nature  of  the  material  used.  They 
recently  filled  a  3,000-ft.  trestle  with  slag 
where  the  settlement  was  scarcely  percepti- 
ble, but  where  clay  was  used  they  find  it 
takes  longer  to  settle.  But  in  all  cases  their 
experience  has  been  that  there  is  less 
trouble  in  maintenance  where  fills  have  had 
ample  time  to  settle  before  trains  are  run 
over  them. 

Union  Pacific  £  Oregon  Short  Line. — 
These  roads  have  a  great  deal  of  this  work 
to  do,  especially  in  the  mountain  districts, 
but  as  a  rule  the  openings  have  been  neither 
high  nor  long;  yardage  was  therefore  small 
and  the  character  of  the  earth  generally  dry 
and  firm  so  that  chances  for  accidents  were 
correspondingly  reduced.  During  the  time 
of  the  writer's  connection  with  the  B.  and 
B.  department  of  the  Union  Pacific  on  the 
Wyoming  division  we  had  over  200  bridge 
openings  filled  over  pipe  culverts,  concrete, 
stone,  or  some  other  form  of  permanent 
water  way;  and  during  this  period,  extend- 
ing over  a  term  of  about  20  years,  and  sub- 
sequently over  four  years  with  the  Oregon 
Short  Line,  no  accident,  however  slight,  has 
ever  marked  the  progress  of  this  work.  The 
class  of  work  which  has  proved  most  dif- 
ficult in  the  line  of  trestle  maintenance,  dur- 
ing filling,  is  that  which  is  built  for  the 
purpose  of  grade  construction;  however,  in 
this  case  only  small  dump  cars  and  engines, 
used  by  contractors,  are  engaged  on  the 
work,  and  this  feature  of  it  is  generally 
cared  for  by  the  grading  contractor.  Filling 
in  is  done  as  a  rule  from  one  end,  and  fresh 
filling,  constantly  shifting,  makes  it  most 
difficult  to  retain  bents  in  serviceable  con- 
dition. 

The  committee  offered  the  following  con- 
clusions: In  high  fills  of  timber  trestles, 
breakages  of  horizontal  timbers  are  unavoid- 
able, as  they  are  not  supported  except  at 
bearings.  Points  where  posts  are  not  in  di- 
rect contact  with  sills  and  caps  are  also 
subject  to  the  same  conditions,  and  will  also 
give  way  under  added  tons  of  filling  material, 
so  that  under  a  heavy  fill  it  is  safe  to  assume 
that  the  posts  and  portions  of  longitudinal 
timbers,  with  the  actual  bearings  of  caps  and 
sills  in  this  vertical  line  of  posts,  are  the 
only  timbers  not  distorted  and  rendered 
worthless  by  the  weight  and  settling  of  ma- 
terial in  the  fill.  Therefore  it  should  be 
borne  in  mind  that  the  vertical  timbers  and, 
more  strictly  speaking,  the  plumb  posts,  are 
the  only  supporting  timbers  unaffected  by 
the  pressure  of  the  fills,  as  batter  posts  are 
affected    in    proportion   to   their    inclination 


from  a  vertical  line.  To  insure  stability  in 
the  structure  during  filling  the  best  practice 
is  to  cut  off  all  horizontal  timbers  when  fill- 
ing reaches  a  height  so  that  they  can  be 
eliminated,  as  they  would  then  be  of  no  value 
in  sustaining  a  vertical  position  of  the  bents, 
which  (if  filling  is  carried  up  evenly)  would 
be  insured  by  the  filling  matter  all  around 
the  bent,  and  their  use  would  only  tend  to 
throw  the  sill  of  the  next  bent  above  from 
its  natural  bearing.  These  timbers  need  not 
be  removed  until  t)ie  dirt  in  the  fill  reaches 
them,  when  the  necessity  for  their  use  no 
longer  exists  and  their  presence  in  their  nat- 
ural position  would  be  a  serious  detriment  to 
the  structure,  as  it  would  he,  in  the  fill. 

(2)  The  precaution  of  getting  supporting 
posts  in  a  vertical  line  before  filling  is  a 
necessary  one,  and  more  especially  in  the 
heavier  fills,  as  the  filling  of  trestles  (say 
20  ft.  high  or  less,  single  deck)  is  much 
simpler  since  the  trestle  is  sufficiently  rigid 
to  carry  trains.  The  trestle  is  able  to  resist 
any  pressure  that  could  be  exerted  against 
it  in  filling,  and  a  pile  bent  has  the  ad- 
vantage of  having  no  surface  exposed  to  ver- 
tical pressure,  which  would  be  the  reverse 
where  frame  bents  are  used,  supported  by 
blocking.  In  the  latter  case  the  bearing  sur- 
face would  be  increased  where  the  ground 
is  yielding  and  the  tendency  to  settle  would 
be  increased  accordingly. 

(3)  The  best  results  are  obtained  by 
carrying  up  the  filling  on  a  level,  and  in 
this  way  preventing  the  slipping  of  the  fill- 
ing, which  would  result  in  a  lateral  pres- 
sure and  consequent  displacing  of  bents  or 
breaking  of  vertical  timbers.  Should  this 
method  of  filling  for  any  reason  not  be  prac- 
tical or  expedient,  the  trestle  would  be  kept 
in  better  position  by  taking  off  sway-braces, 
which  would  tend  to  obstruct  the  natural  set- 
tlement of  the  filling.  The  least  resistance 
presented  by  the  structure  to  the  natural 
movement  of  the  filling  material  will  give 
best  results  in  maintaining  the  trestle  dur- 
ing the  filling  period. 

(4)  The  general  practice  is  to  remove 
bridge  ties,  stringers,  and  guard  rail,  leav- 
ing in  the  caps  to  rot  out  in  the  fill. 

(5)  Filling  must  be  done  when  the  frost 
is  out  of  the  ground,  and  should  also  be 
done  when  the  dirt  is  dry  and  not  in  a  rainy 
season.  If  a  general,  absolute  rule  is  to 
be  laid  down^  the  best  time  is  during  sum- 
mer months  and  not  so  close  to  the  freezing- 
up  season  as  to  have  any  great  amount  of 
settlement  occur.  After  that  time,  however, 
in  low  fills  where  the  settling  is  slight,  there 
is  some  advantage  in  getting  timbers  out, 
as  they  can  catch  fire  and  cause  possible 
trouble.  If  they  break,  there  is  no  chance 
to  detect  it  until  it  could  be  observed  in  the 
surface  of  the  track,  and  it  is  our  experience 
that  such  a  fiUed-in  bridge  is  not  as  easy  to 
hold  in  surface  and  line  as  when  the  tracb 
is  on  the  dump. 

(6)  It  is  found  that  where  practicable  it 
is  an  economical  plan  to  grade  in  as  much 
by  team  and  scraper  from  below  as  can  be 
conveniently  reached.  Such  filling  Is  pretty 
well  packed  as  it  is  made,  and  this  appears 
to  be  the  usual  practice,  but  in  high  fills  it 
is  of  course  necessary  to  fill  in  the  greater 
bulk  of  it  from  on  top. 

The  general  trend  is,  and  has  been  for 
some  time,  towards  the  elimination  of  tha 
timber  trestle,  in  main  line  bridges  particu- 
larly, and  the  wisdom  of  such  action  is  ajv 
parent.  The  committee  is  of  the  opinion 
that  the  ideal  condition  will  be  attained  when 
the  timber  trestle  will  be  eliminated  entirely. 

The  report  is  signed  by  A.  H.  King,  Chair- 
man; J.  B.  Sheldon.  H.  D.  Cleveland,  A.  J. 
Hart,  F.  Ingalls,  J.  S.  Lemond." 
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Forest     Park     Bridge    of    the     Wabash    at 
St.  Louio. 


Ey  A.  o.  cuxNixGHAii,  J/.  Avi.  Soc.  C.  E* 
Bridge  No.  11  oa  the  Wabash  Railroad  is 
aver  the  entrance  of  the  main  drive  into 
Forest  Park.  St.  Louis,  and  the  old  bridge 
wjiich  stood  on  this  site  and  which  was 
eCected  about  20  years  ago  had  a  clear  span 
ot  only  40  ft.     On  accoTint  of  the  congestion 


banks  from  caving  in,  and  the  removal  o£ 
the  old  span  and  abutments  during  the  opera- 
tion of  trains,  it  will  be  seen  that  the  cost 
was,  after  all,  low.  For  the  sake  of  economy 
it  was  decided  to  use  concrete  with  reinforc- 
ing rods  for  the  abutments,  using  the  hollow 
type  with  buttresses.  This  design  of  abutment 
was  brought  out  by  the  writer  and  first  used 
for  the  bridge  at  Monticello,  111.,  which  was 
described  in  the  Railroad  Oasette,  Jan.  8, 1904. 


not  be  taken  away  by  work  trains  on  ac- 
count of  traffic  it  was  necessary  to  cart  it 
away  and  dump  it  outside  of  the  park  limits. 
The  accompanying  drawings  show  the 
principal  details  of  the  construction  of  the 
bridge  and  abutments.  The  wing  walls  of 
the  abutments  have  the  same  hollow  cross- 
section  with  buttresses  as  the  face  walls,  and 
are  carried  down  with  a  constant  slope  of 
11/2   to  1,   but  instead  of  being  carried  out. 


New  Bridge  over  Main  Drive  of  Forest  Park,  St.  Louis,  Wabash  Railroad. 


in  the  roadway  at  thia  point  and  the  con- 
s^uent  danger  to  pedestrians  and  vehicles 
tti  passing  under  the  bridge,  the  city  authori- 
ties requested  the  railroad  company  to  put 
ito  a  new  bridge  with  a  clear  span  of  70  it. 
asnd  to  make  it  an  ornamental  structure  in 
keeping  with  the  surroundings.  The  city 
agreed  to  pay  $15,000  towards  the  cost 
qI  the  new  bridge  with  the  understand- 
ing that  the  plans  should  meet  with 
the  approval  of  the  Board  of  Public 
Improvements.  The  railroad  company  ac- 
cepted the  suggestion  and  proposition 
of  the  city  authorities  and  the  writer  was 
instructed  to  prepare  plans  for  a  suitable 
structure  that  wouUl  meet  with  their  ap- 
groval. 

The  natural  design  -.0  adopt  for  this  place 
■nrpuld  have  been  an  ar'J:i,  but  on  account  ot 
tfie  limited  head  room,  iu..h  a  design  was  not 
mitable.  There  remained,  therefore,  but  one 
vi^y  to  make  this  an  ornamental  bridge,  and 
tfiat  was  to  devise  some  plan  for  covering 
over  the  unsightly  through  plate  girders  nec- 
essarily used  with  a  decorative  exterior  fin- 
ish. On  account  of  itw  cheapness  and  dura- 
bility it  was  decided  to  use  concrete  for  this 
purpose,  and  the  accompanying  illustration 
from  a  photograph  ot  the  nearly  completed 
structure  shows  with  what  graceful  and 
pleasing  effect  thia  was  done.  Ornamental 
bronze  lamp  posts  are  still  to  be  placed  at 
tie  foot  of  the  abutment  wing  walls  and 
bronze  ornaments  on  the  sides  of  the  newel 
posts  at  the  ends  of  the  bridge. 

The  new  plate  girders  put  in  were  80  ft. 
long,  and  it  was  necessary  that  they  should 
fce  at  least  8  ft.  deep.  The  cost  of  the  work 
WJ18  limited  to  $25,000,  and  while  this  seems 
«  large  amount  for  such  a  compara- 
tively small  structure,  yet  when  the 
xmount  of  work  necessary  to  lengthen 
coil  the  old  span  is  taken  into  con- 
^ritleration,  including  d  large  amount  of  ex- 
cavation behind  the  old  abutments,  carry- 
Ibg  the  track  over  this  opening,  keeping  the 

'Bridge  EDgioeer,  Wahasb  Kailroad. 


Corrugated  bars  and  Red  Ring  brand  of  ce- 
ment were  used,  the  proportions  of  the  con- 
crete being  1  cement,  2  sand  and  5  stone. 

Plans  were  approved  by  the  Board  of  Pub- 
lic Improvements  on  March  25,  last,  but  as 
arrangements  for  payments  by  the  city  were 
not  then  completed,  work  on  the  bridge  was 
delayed  until  about  April  20.  The  contract 
for  all  of  the  masonry  work  was  let  to  the 
Geisel  Construction  Company,  St.  Louis,  and 
the  American  Bridge  Company  received  the 
contract  for  the  steel  work,  which  was 
erected  in  place  by  the  railroad  company's 
own  forces.  About  2,000  cu.  yds.  of  earth 
were  removed  from  behind  the  old  abut- 
ments and  the  old  abutments  themselves 
which  were  also  removed,  contained  about 
.")80  cu.  vds.  of  rock.    As  this  material  could 


straight  or  with  a  flare,  they  are  given  a 
spiral  curve  forming  a  recess  back  of  the 
line  of  the  face  wall  and  ending  at  the  bot- 
tom with  a  simple  pedestal  for  the  orna- 
mental lamp  posts.  The  reinforcement  in 
the  wing  walls  consists  of  vertical  and  trans- 
verse horizontal  rods.  Three  standard 
through  plate  girders  spaced  15  ft.  apart  and 
resting  on  bearing  plates  set  on  the  abut- 
ments, support  the  two  lines  of  track.  These 
girders  have  solid  floors  supported  on  15-in. 
I-beam  floorbeams  spaced  18  in.  apart.  The 
floor  consists  of  a  layer  of  concrete  6  in. 
thick  in  a  proportion  of  1  cement,  2  sand  and 
4  stone,  reinforced  with  longitudinal  and 
transverse  rods,  and  which  rests  directly  on 
the  floorbeams.  On  this  is  laid  stone  ballast 
to  a  depth  of  14  in.  and  the  ties  are  bedded 
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in  the  ballast  in  the  usual  way.     This  form 
of  solid  floor  is  standard  on  the  Wabash. 

The  ornamental  balustrade  along  the  sides 
of  the  bridge  consists  of  a  thin  shell  of  con- 
crete reinforced  with  longitudinal  bars  and 
supported  on  angle  iron  brackets  attached 
to  the  stiffening  angles  on  the  girders.  The 
lower  part  of  the  balustrade  is  paneled  and 
ornamented  only  with  simple  cornices.  It 
is  4  ft.  6  in.  deep,  8  in.  thick,  and  is  spaced 
3  ft.  away  from  the  web  of  the  girder.  Sur- 
mounting it  is  a  row  of  concrete  balusters  2 
ft.  high  with  a  coping  also  of  concrete  run- 
ning along  the  top.  The  under  side  of  the 
opening  between  the  ornamental  shell  and 
the  girder  is  closed  with  a  thin  shell  of  con- 
crete 4  in.  thick,  and  the  top  is  covered  over 
with  a  wooden  gutter  paved  with  tar  and 
gravBl. 


The  dismantling  of  the  old  bridge  and  the 
erection  of  the  new  structure  was  a  difficult 
job  to  carry  through  without  interruption  of 
trafRc.  It  is  on  the  main  line  of  the  Wabash 
between  the  Union  Station  and  the  World'.s 
Fair  grounds,  and  all  Wabash  trains  both  to 
and  from  the  East  and  West  were  sent  over 
it.  In  addition  to  these  regular  trains,  the 
shuttle  trains  to  and  from  the  Union  Sta- 
tion and  the  Fair  Grounds  were  scheduled 
to  pass  over  it  every  15  minutes  each  way, 
and  the  Rock  Island  also  ran  all  of  its  pas- 
senger and  freight  trains  into  the  city  over 
this  line.  About  300  trains  a  day,  in  all,  used 
these  tracks. 

On  account  of  the  number  of  trains  and  the 
fact  that  the  floor  of  the  bridge  was  made  of 
a  reinforced  concrete  slab  resting  on  I-beam 
floorbeams,  it  was  decided  to  erect  the  bridge 


Section  through  Bridge  and  Elevation  of  Abutment. 


complete  on  one  side  of  the  existing  struc- 
ture. This  was  done  on  false  work  which 
consisted  of  a  line  of  bents  with  a  single 
cap  under  each  end  of  the  girders.  The  bents 
were  erected  between  the  old  and  new  abut- 
ments and  on  the  cap  was  laid  a  line  of 
steel  rails.  The  girders  were  unloaded  from 
the  cars  by  two  wrecking  cranes,  one  at  each 
end  and  lowered  on  to  the  falsework.  This 
was  done  on  Sunday,  when  there  were  few 
trains  to  be  delayed  during  the  unloading. 
After  all  of  the  steel  work  had  been  un- 
loaded it  was  jacked  up  and  erected  on  the 
falsework  by  the  railroad  company's  bridge 
gang.  The  concrete  floor  was  then  put  in 
and  allowed  to  set  for  two  weeks,  after 
which  the  ballast  and  ties  were  laid.  The 
ornamental  work  was  not  put  on  until  after 
the  new  girders  were  in  place. 

Because  of  the  frequent  service  of  the 
shuttle  trains  it  was  not  possible  to  take  out 
the  old  bridge  and  put  the  new  one  in  on 
a  week  day,  but  as  these  trains  did  not  run 
on  Sunday  it  was  decided  to  do  the  work 
on  that  day.  The  old  structure  was  similar 
to  the  new  bridge,  being  composed  of  three 
through  plate  girders,  but  having  the  tracks 
supported  on  floorbeams  and  stringers. 

When  all  of  the  early  inbound  trains  had 
crossed  the  bridge,  the  work  of  taking  up 
the  rails  and  ties  on  the  inbound  track  'was 
commenced  at  9  a.m.  The  stringers  and 
floorbeams  under  this  track  were  then  cut 
loose  and  by  means  of  one  wrecking  crane 
at  each  end  of  the  bridge,  these  parts  car- 
ried back  and  deposited  on  the  right-of-way. 
The  outside  girder  was  lifted  up  by  the 
cranes  and  placed  on  two  push  cars  standing 
on  the  adjacent  track,  and  was  pulled  back 
out  of  the  way.  Then  the  new  bridge,  com- 
pletely erected,  was  pulled  over  on  the  false- 
work, half   way  in   place,   so   that  the  out- 
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bound  track  on  the  bridge  was  in  line  witli 
the  inbound  track  on  the  embankment.  This 
was  done  by  triple  blocks  and  IVi-in-  rope, 
attached  to  locomotives  pulling  back  of  the 
cranes.  One  triple  block  was  fastened  to  a 
12-in.  X  12-in.  vertical  timber  with  one  end 
buried  in  the  ground  and  the  other  end  rest- 
ing against  the  coping  of  the  abutment  and 
projecting  over  the  top  about  2  ft.,  and  the 
other  block  was  attached  to  the  girders.  It 
was  necessary  to  do  the  work  in  this  way 
because  the  city  authorities  would  allow  no 
obstruction  in  the  roadway,  so  that  no  false- 
work could  be  placed  under  the  bridge. 
When  the  new  girders  were  half-way  in  place 
the  rails  were  laid  down  on  the  ballast  and 
ties  already  in  place  and  joined  up  with  the 
inbound  track  on  the  embankment.  As  soon 
as  the  inbound  track  was  connected  up,  the 
other  half  of  the  old  bridge  was  cut  apart 
and  taken  away  by  the  wrecking  cranes.  The 
temporary  connection  of  the  new  bridge  was 
broken  and  the  whole  structure  pulled  into 
its  permanent  position.  Bj'  six  o'clock  in 
the  evening  of  the  same  day  both  tracks 
were  connected  over  the  new  bridge  and 
traffic  resumed  as  usual.  With  this  method 
of  doing  the  work  one  track  was  always 
available,  and  the  regular  trains  were  han- 
dled without  delay,  there  being  crossovers 
immediately  beyond  each  end  of  the  bridge. 
The  total  weight  of  the  structure  while 
being  pulled  into  place  was  230  tons;  this 
included  the  weight  of  steel  work,  concrete 
floor,  ballast  and  ties.  As  soon  as  the  bridge 
was  finally  In  place,  work  was  commenced  on 
the  ornamental  concrete  sheathing. 


Superintendents  of   Bridges   and    Buildings. 


Awards  for  tne   Pennsylvania   at  St.  Louis. 


The  Pennsylvania  has  been  awarded  the 
World's  Fair  grand  prize  for  its  locomotive 
testing  plant,  engineering  models  and  tunnel 
construction  on  exhibition  in  the  transporta- 
tion building  at  St.  Louis,  and  also  the  grand 
prize  in  the  department  of  liberal  arts  for 
the  model  of  the  New  York  terminal  station. 
The  company  has  also  been  awarded  gold 
medals  for  its  Y.  M.  C.  A.,  pension  relief 
and  savings  fund  exhibits  in  the  department 
of  social  economy.  A  gold  medal  has  also 
been  awarded  to  each  of  the  following  col- 
laborators in  the  preparation  of  the  Pennsyl- 
vania's exhibits:  J.  J.  Turner,  Third  Vice- 
President,  Pennsylvania  lines;  Theo.  N.  Ely, 
Chief  of  Motive  Power,  Pennsylvania  Rail- 
road system;  F.  D.  Casanave,  Special  Agent; 
A.  W.  Gibbs,  General  Superintendent  Motive 
Power,  Pennsylvania  Railroad  Company;  E. 

D.  Nelson,  Engineer  of  Tests;  A.  S.  Vogt, 
Mechanical  Engineer;  G.  L.  Wall,  Director  of 
Tests;  J.  E.  Sague,  Professor  W.  F.  M.  Goss. 

E.  M.  Herr,  F.  H.  Clark,  F.  M.  Whyte,  H. 
H.  Vaughn,  H.  V.  Wille,  C.  H.  Quereau,  Will- 
ard  A.  Smith,  J.  A.  Aspinall,  Karl  Steinbiss, 
members  and  associate  members  of  the  Ad- 
visory Committee;  Charles  M.  Jacobs,  Mc- 
Kim.  Mead  &  White,  Klee  Brothers,  Victor 
Minde'.eff  and  Professor  G.  I.  Alden. 


The  proposal  to  double-track  the  Trans- 
Siberian  Railway  in  ordnr  to  increase  its 
carrying  capacity  for  tioop.s  and  munitions 
of  war  has  been  abandoned  as  impractiiable 
al  this  time  because  of  the  inevitable  inter- 
ruption of  traffic  which  would  occur  on  the 
present  single  track  line.  Plans  are  being 
made,  however,  for  increasing  the  capacity 
next  summer  by  utilizing  the  rivers  in  east- 
ern Siberia,  increasing  the  number  of  boats 
on  them  and  building  a  second  line  through 
the  country  between  the  streams.  This  can 
be  done  with  but  little  interruption  of  traf- 
fic, hut  the  cost  is  sure  to  be  great.  The 
time  required,  however,  would  be  short,  and 
time  is  the  essential  consideration. 


The  Association  of  Railway  Superinten- 
dents of  Bridges  and  Buildings  held  its  four- 
teenth annual  meeting  in  the  Sherman 
House,  Chicago,  October  18,  19  and  20.  It 
was  called  to  order  by  President  Montz- 
heimer,  Chief  Engineer  of  the  Elgin,  Joliet 
&(  Eastern.  After  a  prayer  by  Mr.  J.  H. 
Cummin,  of  the  Long  Island  Railroad,  Dr. 
Howard  S.  Taylor,  representing  the  Mayor, 
delivered  an  address  of  welcome,  which  was 
responded  to  by  Mr.  Cummin.  The  Presi- 
dent, in  a  brief  address,  reviewed  the  con- 
dition of  the  association  during  the  past 
year.  A  booklet  outlining  the  work  and  pur- 
pose of  the  association  had  been  sent  to 
the  general  managers  of  all  railroads  and 
had  yielded  good  results  in  additions  to  the 
membership,  which  is  now  about  300. 

The  membership  committee  reported  86  ap- 
plications for  membership,  a  number  of 
which  came  from  Australia  and  New  Zealand. 
All  were  admitted  on  vote  of  the  association. 
The  Treasurer  reported  a  balance  of  $678 
on  hand. 

According  to  custom,  the  subjects  for  last 
year's  convention  were  brought  up  for  fur- 
ther discussion.  There  were  nine  of  these, 
and  with  the  exception  of  the  second,  in  re- 
gard to  the  gaining  of  ties  on  bridges  to 
leave  rail  without  camber,  on  which  a  few 
brief  remarks  were  made,  they  were  passed 
without  discussion. 

There  were  12  subjects  for  committee  re- 
port this  year  and  two  individual  papers. 
The  first  report  for  discussion  was  on  the 
best  form  of  traveler  to  use  in  erecting  steel 
railroad  bridge  spans  up  to  200  ft.  The  re- 
port, with  the  exception  of  a  number  of  let- 
ters read  to  the  convention  by  the  chairman, 
is  reproduced  practically  in  full  in  another 
column. 

Mr.  R.  H.  Reid  (L.  S.  &  M.  S.)  said  they 
use  steam  wrecking  derrick  cars  of  40  to  60 
tons  capacity,  which  will  handle  all  ordi- 
nary work.  They  can  place  girders  up  to  103 
ft.  in  about  a  half  hour.  This  was  considered 
the  cheapest  and  most  economical  method 
since  the  derricks  belong  to  the  motive 
power  department  and  the  B.  &  B.  depart- 
ment is  therefore  at  no  expense  on  their  ac- 
count except  when  actually  using  them.  The 
cost  of  the  derrick,  locomotive  service  and 
their  crews  is  $2  per  ton  of  metal  erected. 
The  total  cost  for  all  girder  construction 
erected  by  these  derricks  never  exceeds  ?5 
per  ton. 

Mr.  W.  0.  Eggleston  (Erie)  does  not  use 
chains  for  lifting  heavy  loads  in  bridge  work, 
using  stirrups  with  1%  or  2-in.  rods  instead. 

Mr.  Steffens  (N.  Y.  C.  &  H.  R.)  explained 
methods  employed  on  his  road.  In  one  case 
a  number  of  116-ft.  span,  78-ton  plate  girders 
were  put  in  on  the  West  Shore  by  steam 
derricks.  They  replaced  old  Phoenix  truss 
column  spans,  the  latter  being  dismantled 
by  a  traveler  of  two  or  three  bents.  A  unique 
method  will  be  used  on  the  Pennsylvania  di- 
vision, over  the  Susquehanna  river,  where 
five  half-through  spans  will  be  replaced  with 
deck  girder  construction.  To  eliminate  the 
cost  of  falsework  a  trolley  or  traveler  has 
been  devised,  the  method  of  operation  being 
described  by  the  speaker.  He  was  confident 
the  cost  would  be  small  compared  to  false- 
work. 

Asked  about  methods  for  steel  trestles, 
one  method  described  by  Mr.  Smith,  of  the 
committee,  employs  a  cantilever  traveler 
with  a  trolley  boom,  the  trolley  running  for- 
ward to  convey  the  members.  A  method 
used  by  the  New  York  Central  in  a  treach- 
erous stream  in  Pennsylvania,  Mr.  Steffens 
said,  involved  the  use  of  low  falsework  on 
each  side  for  the  traveler  to  straddle  the 
structure. 


There  was  no  printed  report  on  subject 
No.  2:  "What  has  been  the  experience  in 
the  use  of  concrete  under  bridge  bed  plates 
and  turntables  in  place  of  pedestal  stones, 
and  what  is  the  best  form  and  material 
for  bed  plates  under  various  styles  of  iron 
bridges?"  The  subject  was  taken  up  for  dis- 
cussion by  the  convention  and  later  a  brief 
written  report  was  received  from  the  chair- 
man of  the  committee,  Mr.  C.  F.  Loweth  (C, 
M.  &  St.  P.).  This  report  testified  to  the 
good  results  that  the  writer  had  observed 
and  experienced  with  concrete  in  two  appli- 
cations referred  to.  Some  100-ft.  spans  were 
mentioned,  the  seats  for  which  had  been  in 
four  years  and  no  wear  was  observable. 
Turntable  centers  on  which  the  load  had 
been  placed  18  hours  after  setting  had  been 
in  service  two  years  without  any  sign  of  de- 
terioration. According  to  the  writer's  expe- 
rience, concrete  was  in  every  way  as  suit- 
able for  bridge  seats  as  stone,  if  not  better, 
since  it  will  permit  the  use  of  a  higher 
unit  pressure.  It  must  be  first  class  con- 
crete, however. 

Mr.  W.  F.  Steffens  (N.  Y.  C.  &  H.  R.)  said 
the  unit  pressure  on  the  New  York  Central 
for  masonry  is  250  lbs.  per  sq.  in.;  for  con- 
crete it  has  been  made  200  lbs.  A  very  rich 
mixture  is  used,  the  proportions  being  1:1:2. 
Mr.  Alexander  (Bangor  &  Aroostook)  re- 
lated an  experience  with  concrete  turntable 
walls  and  foundation  that  failed  under  the 
action  of  frost,  the  quality  not  being  rich 
enough.  The  foundation  was  replaced  with 
a  heavier  one,  which  was  cross-laid  with  old 
rails  bedded  in  the  concrete,  forming  a  gril- 
lage. 

On  the  Lake  Shore  Mr.  Reid  said  the  pro- 
portions are  1  part  of  cement,  3  of  gravel 
and  6  of  crushed  limestone.  They  get  a  very 
hard  concrete,  that  will  stand  severe  shocks, 
being  much  less  brittle  than  limestone. 
Speaking  of  the  hardness  of  concrete,  Mr. 
Killam  (Intercolonial)  told  of  an  instance 
where  it  took  two  men  two  days  to  put  a 
hole  14  in.  deep  in  a  certain  piece  of  con- 
crete masonry  on  their  road.  He  spoke  of 
the  deterious  effect  of  sea  water  on  con- 
crete in  their  harbor  works,  and  other  mem- 
bers testified  to  the  same  effect. 

Mr.  Steffens  described  a  method  they  have 
for  winter  work,  which  consists  in  making 
the  forms  double,  with  a  6-in.  space  between, 
the  latter  being  packed  with  manure.  They 
have  never  had  a  case  of  frosted  concrete. 
They  heat  their  materials. 

Questions  having  been  asked  about  the  cost 
of  concrete  for  bridge  seats,  Mr.  Bailey  gave 
$7  a  yard.  Mr.  Killam  said  an  item  so  small 
cannot  be  accurately  computed  as  there  are 
variable  factors  affecting  it.  With  them  the 
figure  is  $6  io  $7  a  yard.  They  use  White 
Bros,  cement,  an  English  brand. 

The  consensus  of  opinion  brought  out  by 
the  discussion  was  that  concrete  was  a  good 
material  for  bridge  seats  and  turntables 
where  properly  mixed  and  applied. 

The  report  on  the  next  subject,  "Best 
Method  of  Caring  for  Trestles  While  Being 
Filled,"  is  printed  in  abstract  in  another 
column.  The  discussion  did  not  develop 
much  new  matter  in  addition  to  what  was 
presented  in  the  report.  Some  members 
related  interesting  experiences  in  filling  tres- 
tles across  sink  holes.  A  case  on  the  Lake 
Shore  was  of  a  trestle  a  mile  long  through  a 
marsh.  When  the  filling  began  the  trestle 
became  badly  distorted,  so  much  so  that  after 
filling  as  rapidly  as  possible  the  stringers 
were  removed  and  the  track  put  on  the  bank. 
Settlement  was  provided  for  continually  until 
gradually  the  fill  was  got  into  permanent 
shape.  Mr.  Aldrich  (N.  Y.,  N.  H.  &  H.)  told 
of  a  sink  hole  in  which  they  resorted  to  the 
use  of  old  car  bodies  to  form  a  sort  of  pon- 
toon or  grillage  for  the  fill.     A  temporary 
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track  was  built  to  carry  the  road  around 
the  point  while  the  filling  was  being  done, 
the  temporary  track  being  about  150  ft.  away. 
The  weight  of  the  fill  forced  the  mud  up  on 
both  sides  almost  level  with  the  track  and 
it  began  to  displace  the  temporary  track. 
The  fill  was  finally  brought  to  a  condition 
of  permanency.  Mr.  Alexander  filled  a  trestle 
on  an  8-deg.  curve,  keeping  the  material  wet 
down  as  filling  progressed.  He  took  out  tha 
stringers  as  soon  as  the  filling  was  completed 
and  found  no  trouble  in  keeping  the  track 
in  surface.  He  thought  it  good  practice  to 
wet  the  work  down  whenever  practicable  as 
otherwise  the  fill  will  continue  to  settle  for 
quite  a  while.  Mr.  Reid  told  of  filling  a  tres- 
tle on  the  Lake  Shore,  75  or  80  ft.  high.  Be- 
fore beginning  work  it  was  braced  in  every 
way  possible.  The  filling  was  done  at  the 
rate  of  75  to  100  cars  a  day,  men  below 
spreading  the  material  in  order  to  progress 
uniformly.  Yet  despite  all  precautions  as 
the  filling  rose  the  bracing  was  crowded  off. 

The  next  report  considered  was,  "Steam 
Hammers  vs.  Drop  Hammers  for  Pile  Driv- 
ers," extracts,  from  which  are  given  else- 
where. Supplementing  his  statements  in  the 
minority  report,  Mr.  Reid  said  that  after 
the  experience  related  with  the  steam  ham- 
mer they  substituted  a  4,500-lb.  drop  hammer 
which  did  the  work  with  entire  satisfaction. 

Mr.  Carpenter  (Southern)  thought  that  for 
road  work  the  steam  hammer  is  not  as  suit- 
able as  the  drop  hammer.  He  related  an  in- 
stance from  his  own  experience  where  he  had 
to  drive  60-ft.  piles  on  the  inside  of  a  5-deg. 
curve,  14  ft.  from  the  center  of  the  track, 
with  30-ft.  piles  on  top  of  them  for  a  tem- 
porary tank.  He  was  able  to  do  the  work 
quite  satisfactorily  with  a  drop  hammer,  but 
did  not  think  it  would  have  been  possible 
with  a  steam  hammer.  Mr.  Reid  has  driven 
2-in.  pine  sheet  piling  with  a  3,200-lb.  drop 
using  a  short  light  blow,  without  splitting 
or  seriously  injuring  the  piling.  Most  of  the 
members  appeared  to  have  used  the  drop 
hammer  and  the  testimony  was  therefore 
largely  favorable  to  it  for  track  work. 

Mr.  Penwell  (L.  E.  &  W.)  told  of  a  case 
where  he  was  able  to  observe  a  steam  and 
a  drop  hammer  working  in  competition.  A 
washout  occurred  on  a  piece  of  track  in 
which  his  line  and  the  Pennsylvania  were 
jointly  interested.  Both  set  to  work  on  the 
repairing,  the  Pennsylvania  using  a  steam 
hammer  on  one  end  and  his  road  a  drop  ham- 
mer on  the  other.  The  steam  crew  seemed  to 
be  able  to  set  their  piles  quicker  and  drive 
straighter  but  after  starting  they  could  not 
drive  as  fast  or  as  far.  However,  in  his 
opinion,  for  ordinary  bridge  work  the  steam 
hammer  is  preferable. 

Mr.  Killam  said  his  specifications  state 
that  driving  shall  stop  when  the  pile  only 
goes  1  in.  under  a  25-ft.  fall  of  a  2,200-lb. 
ram.  Mr.  W.  H.  Finley  (C.  &  N.  W.)  said 
that  the  action  of  the  pile  depends  on  the 
nature  of  the  soil  and  therefore  specifying 
the  amount  of  penetration  for  the  last  blow 
is  not  a  safe  guide.  He  related  an  instance 
of  some  piles  that  moved  8  in.  at  the  final 
blow,  yet  in  48  hrs.  in  trying  to  drive  them 
enough  deeper  to  put  on  an  additional  cap, 
they  were  moved  only  with  the  greatest  dif- 
ficulty. In  another  case  they  drove  800  piles 
in  quicksand  and  each  one  had  to  be  given 
500  blows,  the  penetration  being  as  great  for 
the  first  as  the  last  blow.  One  was  with- 
drawn to  see  if  it  had  not  been  shattered  by 
the  pounding,  but  was  intact.  In  his  opin- 
ion the  steam  hammer  is  preferable,  giving 
quicker  and  better  results  and  being  more 
scientific. 

Subject  No.  9  was  "Best  Record  Forms  for 
Buildings,  Water  Tanks,  Etc."  The  commit- 
tee obtained  a  supply  of  the  record  blanks 
used  on  the  Chicago  &  North  Western,  and 
distributed  them  among  the  members,  ask- 


ing opinions  and  criticisms.  The  report  is 
made  up  of  the  replies  of  those  members 
suggesting  changes  in  the  blanks.  In  addi- 
tion to  the  Chicago  &  North  Western  blanks 
the  report  submits  copies  of  blanks  from 
the  Michigan  Central,  Minneapolis  &  St. 
Louis,  Colorado  &  Southern,  Rock  Island  and 
Lake  Erie  &  Western.  The  report  is  signed 
by  B.  J.  Sweatt,  Chairman;  B.  F.  Pickering, 
A.  Shane,  I.  O.  Walker,  I.  F.  White,  William 
E.  Harwig. 

There  was  no  discussion  of  the  report. 

At  the  beginning  of  the  Wednesday  morn- 
ing session  the  report  on  "Best  Freight  and 
Roundhouse  Doors  and  Fittings  for  Same" 
was  taken  up.  The  report  was  brief.  It 
stated  that  the  freight  house  door  in  com- 
mon use  is  the  wooden  panel  door,  moving 
horizontally,  hung  by  two  wheels  to  a  track 
on  the  wall.  Brief  mention  of  vertically- 
moved  doors  was  made  and  their  advantages 
stated.  The  wood-panel  square-top  door  with 
as  Tittle  glass  as  possible  is  recommended 
for  roundhouses.  There  should  be  clearance 
at  the  bottom  to  avoid  springing  from 
crowding  over  snow  and  ice  and  heaved 
track  in  winter.  An  acceptable  method  of 
fastening  is  mentioned.  The  report  is  signed 
by  John  I.  Banks,  Chairman;  J.  Mclntyre, 
R.  K.  Ross,  E.  M.  Gilchrist,  G.  W.  Walker. 

Mr.  J.  P.  Snow  (Boston  &  Maine)  sent  a 
written  discussion.  Where  the  platform 
must  be  enclosed  and  the  side  of  the  house 
is  therefore  close  to  the  track  there  is  often 
difficulty  in  spotting  the  cars  opposite  the 
doors.  The  posts  also  usually  interfere.  They 
are  using  an  arrangement  based  on  the 
scheme  described  by  Mr.  A.  S.  Markley  (C. 
&  E.  I.)  before  the  Maintenance  of  Way  As- 
sociation last  spring.  The  B.  &  M.  terminal 
freight  houses  are  built  of  wood,  with  wooden 
side  posts  set  6  to  8  ft.  in  from  the  side  of 
the  building.  The  roof  trusses  overhang 
these  posts,  carrying  the  side  walls  and 
doors.  The  doors  are  hung  on  two  parallel 
tracks  to  be  run  by  each  other  and  also  to 
be  run  apart  to  provide  large  openings.  At 
water  terminals  where  freight  sheds  must 
accommodate  vessels,  teams  and  cars,  the 
door  problem  is  complicated.  On  the  water 
side  the  doors  must  be  16  to  20  ft.  high  and 
continuous.  It  is  best  to  hang  them  outside 
of  the  posts,  though  there  must  be  a  fender 
platform  outside,  not  over  2  ft.  wide.  Doors 
for  admitting  teams  to  the  sheds  must  be 
large  (14  ft.  high  x  16  ft.  wide).  An  inex- 
pensive and  fairly  convenient  method  of 
opening  the  door  is  to  have  it  in  halves  and 
to  hinge  it  strongly  at  the  top.  Then  slide 
the  lower  half  part  by  counterweights  up  in- 
side the  upper  half  and  hitch  by  a  crotch  hitch 
to  the  lower  corners  of  the  latter  and  haul 
it  up  to  a  horizontal  position.  For  sliding- 
door  hangers  the  essential  features  are 
strength,  simplicity  and  impossibility  of  get- 
ting off  the  track.  Roundhouse  doors  should 
swing  in  and  there  should  be  provision  for 
holding  them  open.  Usually  the  doors  and 
posts  of  roundhouses  occupy,  when  standing 
open,  about  18  in.  of  width,  which  is  waste 
room.  The  Boston  &  Maine  reduces  this 
to  10  in.,  thereby  saving  about  5%  per  cent. 
of  the  size  of  the  building.  The  posts  are 
made  of  Z-bars  and  the  doors  are  hung  by 
three  hinges  on  angle-iron  lugs. 

Some  members  having  indorsed  patented 
makes  of  doors,  Mr.  A.  Shane  (T.,  St.  L.  & 
K.  C. )  said  the  objection  to  these  doors  was 
their  high  cost.  He  claimed  he  could  make 
doors,  which  can  be  cheaply  maintained,  at 
25  per  cent,  of  the  cost  of  patented  doors. 

Mr.  H.  Rettinghouse  (C.  &  N.  W.)  said 
a  committee  on  the  Chicago  &  North  West- 
ern had  discussed  the  door  question  in  an 
effort  to  learn  if  there  was  not  something 
in  the  way  of  material  and  manner  of  con- 
struction that  is  superior  to  the  present 
wooden  nailed  doors.    They  had  in  mind  an 


iron  door  with  a  frame  of  angles  and  a  body 
of  sheet  metal.  They  made  inquiries  of  users 
of  steel  rolling  doors  regarding  their  action 
in  cold  weather.  Some  replies  were  favor- 
able and  others  adverse,  the  latter  stating 
that  for  roundhouse  use  the  gases  affected 
them.  The  cost  of  an  iron  door  such  as  men- 
tioned above  would  be  $50  for  black  iron  and 
$60  for  galvanized.  An  estimate  on  a  wooden 
door  furnished  them  was  slightly  under  $80. 
of  which  $38  was  for  material  and  the  bal- 
ance for  labor. 

Mr.  A.  S.  Markley  (C.  &  E.  I.)  said  they 
had  abandoned  the  round  top  roundhouse 
door  as  the  upper  hinge  had  to  be  placed 
so  low  that  warping  and  distortion  were  as- 
sisted thereby.  Mr.  G.  W.  Andrews  (B.  & 
O.)  said  it  was  hard  to  build  large  doors 
without  wind  and  almost  impossible  to 
fasten  them  with  the  ordinary  bolt.  He  de- 
scribed a  method  he  used  of  having  a  rod 
run  up  the  inside  of  one  door  and  a  simple 
arrangement  of  lever  and  hooks  for  forcing 
the  other  door  to  place. 

Mr.  Killam  said  the  Intercolonial  had 
abandoned  the  round  top  door  and  the  win- 
dows in  the  door.  The  latter  are  placed 
above  the  doors,  which  are  square  topped. 
They  have  no  trouble  keeping  these  doors 
tight. 

On  the  Duluth,  Missabe  &  Northern,  Mr. 
W.  A.  McGonagle  said  that  on  account  of 
trouble  from  snow  and  ice  they  stop  their 
roundhouse  doors  about  10  in.  from  the 
ground  and  place  below  them  a  timber 
notched  over  the  track,  which  is  separate 
from  the  door.  On  the  Lake  Shore  they  use 
a  somewhat  similar  scheme.  A  plank  is 
hinged  to  the  bottom  of  the  door  and  when 
the  door  is  to  be  opened  the  plank  is  folded 
upward. 

The  report  on  "Best  Method  for  Preserving 
Timber  and  Piles  in  Structures"  was  next 
considered.  The  report  states  the  advan- 
tages of  timber  preservation  and  describes 
the  different  methods.  It  quotes  Dr.  Herman 
von  Schrenk's  statement  of  conditions  to 
which  the  ideal  preservative  should  conform, 
which  is  found  in  Bulletin  No.  14,  U.  S. 
Department  of  Agriculture.  An  appendix 
contains  the  specifications  of  the  U.  S. 
Government  and  of  the  Bell  Telephone  Com- 
pany for  creosoting  southern  yellow  pine: 
the  specifications  of  the  Norfolk  Creosoting 
Company  for  creosoting  timber;  and  some 
statistical  information.  The  report  is  signed 
by  W.  F.  Steffens  and  C.  C.  Witt. 

In  presenting  the  report  Mr.  Steffens  read 
some  letters  for  the  purpose  of  showing 
that  of  the  great  amount  of  timber  track 
structures  on  railroads  in  this  country,  the 
number  containing  treated  timber  is  ex- 
tremely small.  He  stated  that  the  structural 
aspect  of  this  question  has  not  been  as  large- 
ly dealt  with  as  some  others.  Impregnation 
by  crude  petroleum  is  in  the  experimental 
stage  and  is  not  far  advanced.  He  thought 
it  inadvisable  from  the  structural  standpoint, 
because  it  increases  the  Inflammability  of 
the  timber.  Replying  to  a  question  of  Mr 
Reid,  regarding  the  strength  of  creosoted  yel- 
low pine  sap  wood  which  beforehand  has 
little  strength,  he  said  that  tests  by  the 
Bureau  of  Forestry  had  showed  an  increase 
of  strength,  though  the  results  were  not  re- 
garded as  conclusive  and  are  to  be  carried 
further.  The  discussion  of  the  subject  by 
members  developed  nothing  new. 

Subject  No.*12  was  "Best  Method  of  Pro- 
tecting Low  Overhead  Structures  Over  Tracks 
from  Gases  and  Blasts  of  Locomotives."  Ex- 
tracts from  the  report  are  printed  elsewhere. 

Mr.  Steffens  stated  that  they  had  had  an 
experience  similar  to  that  related  by  Mr.  Aid- 
rich  in  the  report,  where  the  cement  and 
expanded  metal  protection  had  dropped  oft. 
He  asked  about  the  practice  followed  by  the 
city  of  Columbus,  Ohio,  namely,  that  of  using. 
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%-in.  wooden  sheathing.  Mr.  Reid  said  this 
was  used  in  Buffalo,  and  although  it  protects 
from  the  cinders  and  the  blast  action,  he  did 
not  think  it  protected  fully  against  gases  and 
steam. 

Mr.  Steffens  reported  that  they  think  they 
have  at  last  found  the  ideal  protection.  It 
Is  a  coating  which  is  a  neutral  pitch,  and  is 
a  patented  process.  Tests  have  shown  it 
to  be  acid  proof  aud  proof  against  tempera- 
ture changes.  It  had  also  withstood  tests 
against  brine  and  caustic  soda'. 

"Best  Forms  of  Construction  of  Engine 
Houses"  was  next  discussed.  The  report  opens 
with  a  presentation  of  the  advantages  and 
disadvantages  of  rectangular  engine  houses 
and  quotes  rather  fully  from  the  paper  by 
Mr.  George  P.  Nichols  on  this  subject,  read 
before  the  Western  Railway  Club  last  Feb- 
ruary. Some  rectangular  houses  are  being 
built  by  the  Pere  Marquette  and  the  trans- 
fer tables  are  described  as  follows:  "The 
transfer  table  is  designed  with  several  spe- 
cial features,  the  end  in  view  being  abso- 
lute reliability  and  rapidity  of  service.  The 
table  is  equipped  with  two  motors  with  se- 
ries-parallel controllers,  the  same  as  in  use 
upon  modern  street  cars,  and  in  addition  to 
the  motor  equipment  an  auxiliary  gasoline 
engine  has  been  provided,  complete  with  air 
starter,  for  use  in  case  of  accident  to  the 
power  plant  or  at  times  when  the  power 
plant  could  be  closed  down  to  advantage. 
The  transfer  table  has  a  capacity  of  175  tons, 
and  will  operate  with  a  speed  ranging  from 
200  to  800  f.p.m.  when  run  by  the  two  25- 
h.p.  motors.  When  operated  by  the  gasoline 
«ngine  it  operates  at  about  one-half  normal 
speed.  Rolling  wood  shutters  are  used  for 
all  the  track  doors  opening  on  the  transfer 
table." 

A  circular  letter  was  sent  to  members 
asking  questions  and  requesting  drawings. 
Among  the  latter  is  one  from  the  Gulf,  Col- 
orado &  Santa  Fe  showing  plans  for  a  house 
to  be  used  in  southern  Texas.  It  is  excep- 
tionally high,  being  18  ft.  at  the  side  next 
to  the  turntable.  31  ft.  on  the  opposite  side, 
and  38  ft.  at  apex  of  roof.  It  is  provided  with 
a  continuous  louvre  placed  at  the  apex  of 
roof  and  extending  clear  around  the  house. 
This  takes  the  place  of  smoke-jacks,  none  of 
these  being  used.  The  slope  of  the  main 
roof  is  %  in.  in  12  in.  and  the  extra  height 
is  obtained  by  two  vertical  raises  of  about 
5  ft.  each;  windows  are  provided  at  each 
of  these  points.  The  outside  wall  is  pierced 
with  windows  clear  to  the  roof.  This  plan 
results  in  exceptionally  good  light  and  ven- 
tilation. 

Some  of  the  replies  to  the  circular  letter 
are  given  In  an  appendix  tp  the  report.  The 
report  is  signed  by  A.  W.  Merrick,  Chairman; 
L.  H.  Wheaton,  R.  L.  Hefflin,  C.  W.  Kelley,  C. 
C.  Mallard,  A.  B.  Manning. 

Mr.  Andrews  (B.  &  O.)  thought  that  all 
roundhouses  should  be  on  concrete  founda- 
tions, have  vitrified  brick  floors,  a  pit  for 
every  stall  and  a  drop  pit  for  every  10  stalls. 
Their  roundhouses  have  all  piping  overhead 
and  are  equipped  with  a  blow-off  system, 
which  quickly  pays  for  itself  they  find.  The 
stalls  in  the  newest  houses  on  the  B.  &  O. 
are  90  ft.  and  at  the  rear  of  the  pits  is  a 
lorry  track  for  conveying  locomotive  parts. 
Telescoping  swinging  smoke-jacks  are  used. 
Referring  to  the  rectangular  design,  he 
thought  engines  could  be  got  out  of  the  cir- 
cular bouse  much  easier  and  quicker  and 
that  the  circular  house  should  be  more  eco- 
nomical of  operation.  Mr.  Schall  (Lehigh 
Valley)  said  he  had  built  a  rectangular  house 
n  1884  which  had  a  yard  on  each  side  and 
:  -  proved  expensive  to  operate. 

I'here  was  no  printed  report  on  "Best 
Mf:thods  of  Filling  Ice  Houses  and  Convey- 
ing Ice  to  Refrigerator  Cars."  A  brief  writ- 
ten report  was  submitted  in  which  the  com- 


mittee expressed  the  opinion  that  for  filling 
houses  of  1,000  tons  or  less,  horse  power  com- 
bined with  hand  labor  is  the  most  economical 
for  lifting  or  elevating  the  ice.  Above  this, 
power  should  be  used,  an  endless  chain  con- 
veyor being  the  suggested  method,  where  the 
source  of  supply  is  nearby  or  where  the  ice 
is  taken  from  cars.  To  ice  refrigerator  cars, 
elevated  platforms  and  dumping  through  the 
roof  seem  to  be  the  most  suitable  means. 
Where  crushed  ice  is  used,  the  best  practice 
is  to  have  hopper  "buggies"  and  elevated 
platforms,  the  ice  being  discharged  from  the 
buggy  into  the  car. 

Some  description  of  methods  in  use  by 
different  roads  and  packing  companies  was 
brought  out  in  the  discussion.  Mr.  Shane 
(T.,  St.  L.  &  W.)  said  they  expected  to  put 
up  a  25,000-ton  icing  station,  and  he  saw  no 
reason  why  some  arrangement  could  not  be 
devised  by  which  a  train  of  cars  could  be 
iced  as  quickly  as  a  few  cars.  An  idea  that 
had  occurred  to  him  was  to  have  a  long  ele- 
vated platform  with  pockets,  which  could  be 
filled  with  crushed  ice  upon  notification,  be- 
fore the  arrival  of  the  train.  A  member  sug- 
gested that  the  pockets  would  have  to  be 
movable  to  provide  for  cars  of  different 
lengths  and  designs. 

The  written  report  on  "Best  Methods  of 
Filling  Track  Water-Tanks  Automatically" 
was  brief.  The  committee  thought  that  the 
pumping  should  be  either  by  steam  or  gaso- 
line engines,  though  the  former  is  prefer- 
able, as  it  furnishes  steam  for  heating  the 
tanks  in  cold  weather,  and  also  where  there 
is  a  roadside  tank,  one  pumper  can  serve 
both.  The  water  should  pass  from  the  road- 
side tank  to  the  track  tank  by  gravity,  and 
feed  pipes  should  be  spaced  300  ft.  apart  to 
insure  uniform  filling.  The  supply  should 
be  regulated  by  a  float  valve  in  an  auxiliary 
tank  at  one  side. 

Mr.  Reid  said  the  Lake  Shore  does  not  use 
the  automatic  cut-off  and  supply  valve.  They 
employ  a  "maintainer"  who  attends  to  the 
filling  and  removes  frorh  the  tank  the  foreign 
matter  that  falls  into  it,  and  which  would 
interfere  with  the  action  of  the  scoop.  The 
automatic  valve  is  too  slow  where  trains  are 
frequent.  Mr.  Steffens  (N.  Y.  C.  &  H.  R.) 
said  they  have  the  automatic  valve  in  use 
at  Croton,  one  of  their  busiest  points,  and 
it  gives  entire  satisfaction,  permitting  the 
tank  to  fill  in  two  minutes. 

Two  individual  papers  were  presented  dur- 
ing the  convention.  One  was  on  "Cleanli- 
ness of  Station  Grounds  and  Buildings"  by 
Mr.  J.  H.  Markley  (T.  P.  &  W.).  He  sug- 
gested methods  by  which  with  the  exercise 
of  some  care  and  watchfulness,  right-of-way, 
yards,  station  grounds,  buildings,  etc.,  may 
be  kept  much  cleaner  and  more  presentable 
looking  than  is  usually  the  case. 

The  other  paper  was  entitled  "The  Evolu- 
tion of  Railroad  Bridge  Building,"  by  Mr. 
W.  H.  Finley,  Principal  Assistant  Engineer 
of  the  Chicago  &  North  Western. 

The  subjects  for  next  year  are:  1.  Con- 
struction and  maintenance  of  docks  and 
wharves.  2.  Relative  value  of  concrete  and 
timber  piles.  3.  Concrete  building  construc- 
tion, including  platforms.  4.  Anchors  for 
plows  and  derricks.  5.  Methods  of  repair- 
ing roofs  of  various  kinds.  6.  Methods  of 
watering  stock  in  transit.  7.  Protection  of 
water  tanks  and  water  pipes. 

For  the  first  time  in  its  history  the  asso- 
ciation will  have  standing  committees,  the 
subjects  being  as  follows:  1.  Pile  and 
framed  trestle  bridges.  2.  Steel  bridges.  3. 
Buildings.  4.  Docks  and  wharves.  5.  Water 
supply.  6.  Fire  protection.  7.  Fences, 
crossings  and  cattle-guards'.  8.  Preserva- 
tives for  wood  and  metal.  9.  Coaling  sta- 
tions and  cinder  pits.  10.  Records  and 
accounts. 

The    officers    for    the    ensuing    year   are: 


President,  C.  A.  Lichty  (C.  &  N.  W.) ;  First 
Vice-President,  J.  B.  Sheldon  (N.  Y.,  N.  H. 
&  H.);  Second  Vice-President,  J.  H.  Mark- 
ley  (T.  P.  &  W.);  Third  Vice-President,  R. 
H.  Reid  (L.  S.  &  M.  S.);  Fourth  Vice-Presi- 
dent, R.  C.  Sattley  (C.  &  N.  W.) ;  Secretary, 
S.  F.  Patterson  (B.  &  M.),  re-elected;  Treas- 
urer, C.  P.  Austin  (B.  &  M.),  re-elected;  Ex- 
ecutive Committee,  W.  O.  Eggleston,  A.  E. 
Killam,  H.  Rettinghouse,  J.  S.  Lemond,  W. 
H.  Finley,  C.  W.  Richey. 

Pittsburg  was  chosen  as  the  next  place  of 
meeting. 


Exhibits  at  the  Convention  of  the  Associa- 
tion of   Railway   Superintendents  of 
Bridges  and  Buildings. 


Following  is  a  list  of  the  exhibits  at  the 
convention: 

American  Track  Barrow,  Lowell,  Mass. — 
Sample  of  the  "Dandy"  car  and  "Pony"  car. 

American  Valve  &  Meter  Co.,  Cincinnati, 
Ohio. — Catalogues  and  circulars  of  Poage  water 
column. 

Barrett  Manufacturing  Co.,  Chicago. — Sam- 
ples of  "Black  Diamond"  roofing  and  water 
proofing.  Photograph  of  train  shed  of  Dear- 
born Station,  Chicago,  covered  with  1,6U0 
squares  of  Barrett's  three-ply  prepared  roof- 
ing ;  in  service  12  years. 

J.  A.  &  W.  Bird  &  Co.,  Boston  and  Chicago. 
— Samples  of  Rex  "Flintkote"  rooting  and  Mag- 
nite  cold  water  paint. 

F.  W.  Bird  &  Son,  East  Walpole,  Mass. — 
Samples  of  Paroid  roofing,  Hydrex  waterproof- 
ing felt  and  Neponset  waterproof  papers. 

Boston  &  Lockport  Block  Co.,  Boston,  Maaa. 
— Samples  of  "Metaline"  bushed  tackle  blocks. 

Philip  Carey  Manufacturing  Co.,  Cincinnati, 
Ohio. — Samples  of  Carey's  magnesia  flexible 
cement  roofing,  roofing  paints  and  steam  pipe 
covering.     Catalogues  and  pamphlets. 

H.  Channon  Co.,  Chicago. — Samples  and  pho- 
tographs of  steel  and  wood  tackle  blocks. 

Cortright  Metal  Roofing  Co.,  Philadelphia, 
Pa. — Samples  of  Cortright  metal  slates  and 
Victoria  shingles. 

Paul  Dickinson,  Chicago. — Model  of  round- 
house equipped  with  movable  telescoping  smoke 
jacks,   and   cast-iron   ventilators   and   chimneys. 

Jos.  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 
— Pamphlets  describing  Dixon's  silica-graphite 
paint  for  the  protection  of  steel. 

Fairbanks,  Morse  &  Co.,  Chicago. — Sample 
of  Barrett  No.  30  track  jack.  Small  model  of 
No.  8  direct-acting  stand  pipe.  Catalogues, 
pamphlets  and  drawings. 

Gifford  Bros.,  Hudson,  N.  Y. — Working 
models  of  ice-handling  machinery. 

Heath  &  Milligan  Manufacturing  Co.,  Chi- 
cago.— Piece  of  steel  plate  painted  with  the 
company's  protective  paint,  taken  from  North 
Western  elevated  structure,  Chicago,  after  8 
years'  service. 

Illinois  Malleable  Iron  Co.,  Chicago. — Small 
model  and  blueprints  of  the  Bruyn  automatic 
swinging  smoke-jack. 

Industrial  Works,  Bay  City,  Mich. — Blue- 
prints and  photographs  of  pile  drivers  and 
wrecking  cranes. 

Link-Belt  Machinery  Co.,  Chicago. — Photo- 
graph of  500-ton  coaling  station  for  B.  &  O.  S. 
W.  Ry.  . 

Mann  -  McCann  Co.,  Chicago.  —  Sectional 
model  showing  the  Ravelin  system  for  electric 
wiring  roundhouses,  blacksmith  shops,  found- 
ries, etc. 

The  Miller  Anchor  Co.,  Norwalk,  Ohio. — 
Model  of  the  Miller  anchor  for  derricks  and 
wrecking  purpcses,  and  auger  for  setting  same. 

Geo.  P.  Nichols  &  Bro.,  Chicago. — Photo- 
graphs and  drawings  of  transfer  tables,  turn- 
tables and  drawbridge  machinery. 

Otto  Gas  Engine  Works,  Chicago. — Blue- 
prints and  photographs  of  Otto  standpipes.  Otto 
tank  valves  and  fixtures,  gasoline  coaling  sta- 
tions, and  sand  blast  car.  Samples  of  tank 
valve  and  Otto  ti:ack  jack. 

St.  Louis  Expanded  Metal  Fireproofing  Co., 
St.  Louis,  Mo. — Copies  of  book  entitled  "Cor- 
rugated Steel  Bars  as  Applied  to  Steel-Concrete 
Construction." 

Standard  Paint  Co  New  York  and  Chi- 
cago.-— Samples  of  "Ruberoid"  roofing,  P.  &  B. 
and  "Giant"  insulating  and  building  papers 
and  P.  &  B.  paint. 

Stowell  Manufacturing  &  Foundry  Co.,  South 
Milwaukee,  Wis. — Samples  of  Wilbern  door 
hangers,  "Matchless"  and  "Climax"  hangers 
and  "315"  baggage  car  door  hanger ;  warehouse 
door  latch. 

Trussed  Concrete  Steel  Co.,  Detroit,  Mich. — 
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Samples  of  "Trus-Con"  bars  and  Kahn  trussed 
bars. 

N'ariety  Manufacturing  Co.,  Chicago. — Work- 
ing model  of  Cross  horizontal  folding  door  and 
Cross  freight  elevator  door. 


The     Haberkorn      Valve      Mechanism      for 
Locomotives. 


The  Haberkorn  Engine  Company,  Fort 
Wayne,  Ind.,  maker  of  stationary  engines 
with  a  steam  distribution  for  which  Corliss 
economy  is  claimed  at  high  speeds,  has 
adapted  its  valve  mechanism  to  locomotive 
use  also.  In  the  accompanying  illustrations 
Fig.  1  shows  a  sectional  plan  of  valves  and 
cylinder  and  Fig.  2  the  operating  and  con- 
trolling gear.  Two  piston  valves  are  used, 
one  of  which  (the  upper  in  the  view)  is  the 
cut-off  valve  and  the  other  the  main  or  dis- 
tribution valve.  They  are  driven  from  the 
usual  arrangement  of  eccentrics  through  a 
stationary  double  link  and  radius  rods.  The 
reverse  lever  is  connected  to  the  radius  rod 
of  the  main  valve  through  the  usual  reach 
rod,  tumbling  shaft  and  hanger.  The  radius 
rod  of  the  cut-off  valve  is  attached  to  a  sec- 


motion  from  opposite  eccentrics.  Should  the 
gear  be  in  forward  motion  with  a  short  cut- 
off for  instance,  and  it  is  desired  to  reverse 
the  engine  quickly,  it  would  only  be  neces- 
sary to  throw  the  reverse  lever;  for  though 
the  valves  would  then  be  moving  in  the  same 
direction  the  travel  of  the  cut-off  valve  and 
the  influence  of  its  negative  lap  are  such  that 
the  main  valve  would  control.  A  result  ob- 
tained with  the  cut-off  valve  which  is  directly 


Fig.       1 — Section      through       Valves      and 
Cylinder. 

ond  tumbling  shaft  which  is  bored  to  re- 
ceive the  main  tumbling  shaft  and  is  sup- 
ported by  the  latter.  The  second  tumbling 
shait  is  connected  by  a  reach  rod  to  a  crank 
shaft  to  which  is  keyed  a  worm  segment 
enclosed  in  a  casing.  This  is  in  the  cab  con- 
venient to  the  engineman  and  has  a  dial 
and  pointer  for  indicating  the  cut-off.  The 
center  is  the  "full-stroke"  position,  the  cut- 
offs decreasing  as  the  pointer  is  moved  for- 
ward or  back  of  this  point.  The  cut-off  valve 
is  given  "/,,  in.  negative  lap.  The  indicator 
should  therefore  be  in  the  central  position 
for  staiting  trains  and  for  switching,  as  by 
reason  of  the  negative  lap  and  minimum 
travel  of  the  valve  it  performs  no  function 
at  all  in  this  position,  its  cut-off  being  de- 
layed until  after  the  main  valve  has  cut  off. 
The  reverse-lever  quadrant  has  but  four 
notches — a  full  stroke,  a  running,  a  central 
and  a  back-up  notch.  The  first  gives  a  90 
per  cent,  cut-off,  the  second  75  per  cent.,  and 
the  back-up  80  per  cent.  In  the  running 
position,  release  occurs  at  ahout  90  per  cent. 
of  the  stroke  and  exhaust  closure,  or  com- 
pression, at  about  80  per  cent.  This,  of 
course,  applies  to  the  main  valve  only,  with- 
out regard  to  the  cut-off  valve.  It  will  be 
observed  that  the  two  valves  receive  their 


Fig.  2 — Haberkorn  Locomotive  Valve  Gear. 

opposite  to  that  given  by  the  usual  valve  is 
that  minimum  slow  travel  produce^  a  long 
cut-off  and  maximum  fast  travel  a  short  cut- 
off. 

A  Wabash  locomotive  with  18-in.  x  24-in. 
cylinders  and.  carrying  175  lbs.  boiler  pres- 
sure was-  equipped  with  this  mechanism 
something  ot'er  a  year  ago.  It  has  ZVo  per 
cent. 'clearance,  and  a  5-in.  valve  travel  in 
full  gear,  which  at  25  per  cent,  cut-off  pro- 
duces V32  in.  lead  and  "/m  in.  port  opening. 
The  clearance  given  includes  only  that  of 
the  cylinder  and  the  ports  under  the  main 
valve.  The  steam  space  around  the  latter 
increases  this  clearance  to  9  per  cent.,  but 
this  additional  51/2  per  cent,  is  in  communi- 
cation with  the  cylinder  only  during  admis- 
sion and  expansion,  affecting  the  curve  of  the 
latter  favorably,  and  is  cut  off  during  re- 
lease and  compression.  The  volume  to  be 
filled  during  the  latter  event  is  therefore 
only  31/2  per  cent. 

This  locomotive  has  been  tried  in  different 
kinds  of  service,  and  has  been  continuously 
in  passenger  service  for  14  months.  Two 
sets  of  indicator  cards  taken  from  this  engine 
are  shown,  one  of  which  was  taken  at  16% 
per  cent,  cut-off,  301  r.p.m.,  position  of  re- 
verse lever  and  worm  gear  being  as  shown 
in  Fig.  2.  The  other  was  taken  at  25  per 
cent,  cut-off,  137  r.p.m.,  with  Va  in.  smaller 
nozzle  than  the  first,  which  explains  the 
higher  back  pressure.  The  load  of  the  en- 
gine in  both  cases  was  five  cars  weighing 
300  tons.  Both  cards  show  an  excellent 
steam  distribution  with  free  admission, 
clearly-defined  cut-off,  a  good  expansion  line, 
and  late  release  and  compression. 

During   the    summer    of   1903   this  engine 


a/?  /gz* 

/0§  %  Cut-Off 


pulled  daily,  for  three  months,  a  train 
of  six  Pullman  cars  weighing  360  tona 
over  a  105-mile  division  in  2  hrs.  13 
mins;,  making  five  stops,  on  a  con- 
sumption of  4,400  gals,  of  water  and  4  tons 
of  coal.  Locomotives  of  the  same  type  with 
ordinary  valves  used  on  the  same  run  6,600 
gals,  of  water  and  6  tons  of  coal.  The  Haber- 
korn locomotive,  except  at  starting,  was  at 
no  time  run  at  greater  than  25  per  cent,  cut- 
off, and  often  when  running  at  speed  this 
was  reduced  to  18  per  cent.,  where  road  con- 
ditions permitted. 

The  directions  to  enginemen  are  to  run 
with  a  full  throttle  and  the  shortest  possible 
cut-off,  which  is  easily  and  quickly  regulated 
by  the  worm  gear,  even  at  high  speeds.  In 
view  of  the  diflSculty  of  shifting  the  reverse 
lever  of  ordinary  gears  at  speeds  above  80 
m.p.h.,  especially  on  the  large  locomotivea, 
this  is  a  feature  that  is  not  only  appreciated 
by  the  engineman,  but  is  productive  of  the 
most  economical  operation  of  the  engine  by 
enabling  the  runner  to  readily  and  quickly 
change  the  cut-offs  to  meet  the  constantly 
varying  conditions  of  the  line.  He  doea  not 
have  to  touch  his  lever  except  to  change  to 
running  position.  The  lever,  however,  may 
be  shifted  at  any  time  with  one  hand. 

The  locomotive  was  equipped  under  the 
supervision  of  Mr.  E.  F.  Needham,  Master 
Mechanic  at  Fort  Wayne.  It  has  been  In  the 
shop  for  flue  work  and  tire  turning,  but  no 
repairs  to  the  valve  gear  have  been  neces- 
sary. The  valves  for  this  18-in.  cylinder  are 
each  8  in.  in  diameter  and  the  parts  of  the 
gear  are  much  lighter  than  those  ordinarily 
used.  Lost  motion,  which  may  be  a  seriously 
disturbing  factor  in  the  ordinary  gear  at 
short  cut-offs,  has  no  appreciable  effect  with 
this  gear  because  of  the  large  port  openings. 


Indicator   Cards   at    One-sixth    Cut-off. 
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Tram    Accidents    In    the    United    States    in 
September.' 


Indicator  Cards  at  One-fourth  Cut-off. 


unf,  2d,  1  a.m.,  Louisville  &  Nashville, 
Hubbard  Springs,  Va.,  a  freight  train  was 
derailed  by  a  landslide  and  the  engine  and 
nine  cars  were  wrecked.  The  fireman  was 
killed  and  two  other  trainmen  were  injured, 
one  of  them  fatally. 

re,  3d,  St.  Louis  &  San  Francisco,  Rolla, 
Mo.,  freight  train  No.  37  ran  into  the  rear 
of  a  preceding  freight  (No.  35),  wrecking 
the  engine  and  seven  cars,  most  of  which 
fell  down  a  bank. 

After  the  accident  two  passenger  trains 
following  these  freights  arrived  and 
were  set  on  a  side  track  a  short  dis- 
tance in  the  rear.  The  engine  of  the 
leading  passenger  train  was  run  forward 
to  pull  back  a  part  of  freight  train  No.  37, 
and,  on  returning,  backed  violently  into  th? 
baggage  car  of  its  own  train,  crushing  one 
end  of  it;  at  the  same  time,  the  passenger 
train  was  pushed  back  into  the  engine  of 
the  second  passenger  train,  doing  consid- 
erab'e  damage.  This  collision  was  due,  it 
is  said,  to  the  misplacement  of  a  switch. 
Fifteen  passengers  were  injured. 

be,  6th,  4  a.m.,  Buffalo,  Rochester  &  Pitts- 


'Arrldents  In  which  Injuries  are  few  or  slight  and 
the  money  loss  is  apparently  small,  will  as  a  rule 
be  omitted  from  this  list.  The  ofTirial  accident 
record  published  by  the  InteVstate  Commerce  Com- 
mission qu.arterly  Is  regiilarly  reprinted  In  the 
I.-fiilrnnd  Gazette.  The  classiflcntion  of  the  acci- 
dents In  the  present  list  Is  Indicated  by  the  use  or 
the  following 

ABBBEVIATIOJJS. 

re        Rear  collisions. 

be        Putting  collisions. 

xe        Miscellaneous  collisions. 

dr        Peraiiments:    defects  of  roadway. 

eq        Derailments;    defect  of  cfiulpment. 

dn        Derailments  :    negligence  In  operating. 

unf      Derailments;    unforeseen  obstruction. 

unx     Derailments :    unexplained. 

o  ^Iiscellaneous  accidents. 

An  asterisk  at  the  beginning  of  a  j)arngraph  Indi- 
cates a  wreck  wholly  or  partly  destroyed  by  Are;  11 
dagger  Indicates  an  accident  causing  the  death  of 
one  or  more  passengers. 
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burg,  Carman,  Pa.,  butting  collision  of 
freight  trains,  making  a  bad  wreck.  One 
brakeman  and  one  fireman  were  killed  and 
three  trainmen  were  injured.  The  conduc- 
tor and  engineman  of  the  northbound  train 
misread  an  order,  calling  "Carrier"  "Car- 
man." 

tunx,  6th,  Wabash  road,  Pendleton,  Mo.,  a 
passenger  train  running  at  high  speed  was 
derailed  and  one  passenger  car  and  one  din- 
ing car  fell  down  a  bank.  Eight  passengers 
were  killed  and  35  passengers  and  four 
trainmen  were  injured.  The  derailment  oc- 
curred on  a  tangent,  and  careful  investiga- 
tion was  made  to  discover  its  cause,  but  no 
evidence  of  defect  was  found,  either  in  track 
or  cars. 

dn,  7th,  11  p.m.,  Pennsylvania  road,  Gal- 
litzin,  Pa.,  a  freight  train  which  became  un- 
controllable on  the  steep  descending  grade 
at  that  point  was  derailed  and  20  cars  fell 
down  a  bank.  Two  trainmen  were  killed 
and  six  injured. 

tunf,  7th,  Wheeling  &  Lake  Erie,  Chagrin 
Falls,  Ohio,  a  mixed  train  consisting  of  an 
engine  and  nine  cars,  four  of  which  were 
ahead  of  the  engine,  with  a  caboose  in  front, 
carrying  one  passenger,  was  derailed  by  run- 
ning over  a  farmer's  wagon  at  a  crossing. 
The  passenger  and  the  conductor,  who  also 
was  in  the  caboose,  were  killed,  and  two 
brakemen  were  injured.  The  man  on  the 
wagon  was  injured. 

eq,  7th,  9  p.m.,  Chicago,  Rock  Island  & 
Pacific,  Tiskilwa,  111.,  several  cars  in  an  east- 
bound  freight  train  were  derailed  by  the 
sudden  stoppage  of  the  train  in  consequence 
of  the  bursting  of  an  air-brake  hose,  and  a 
part  of  the  wreck  fell  upon  the  westbound 
track. 

fWestbound  passenger  train  No.  11  came 
on  immediately  after  and  ran  into  the 
wreck,  and  the  engine  and  several  cars  of 
the  passenger  train  were  badly  damaged, 
the  engineman  not  having  time  even  to  close 
the  throttle.  Two  passengers  and  two  em- 
ployees were  killed  and  27  passengers  and 
three  employees  were  injured.  None  of  the 
injuries  were  very  serious. 

be,  8th,  Norfolk  &  Western,  Ardell,  W.  Va., 
butting  collision  of  freight  trains,  wrecking 
both  engines  and  30  cars.  A  tramp  was 
killed  and  one  fireman  was  fatally  injured. 
It  is  said  that  the  collision  was  due  to  the 
mistake  of  an  operator  in  delivering  orders. 

re,  9th,  Northern  Pacific,  Sand  Point, 
Idaho,  a  freight  train  drawn  by  two  engines 
ran  into  the  rear  of  a  preceding  freight  in 
the  yard,  wrecking  both  engines  and  several 
cars.  A  telegraph  operator  in  the  caboose 
of  the  leading  train   was  fatally  injured. 

tunf,  9th,  1  a.m..  Seaboard  Air  Line,  Mon- 
roe, N.  C,  passenger  train  No.  41  was  de- 
railed just  as  it  entered  upon  a  trestle 
bridge'  262  ft.  long,  and  the  whole  train,  ex- 
cept the  engine  and  first  two  cars,  fell  into 
Catawba  river  or  into  the  meadow  adjoin- 
ing the  river.  The  engine  crossed  the  bridge 
on  the  sleepers.  The  engineman,  fireman 
and  two  passengers  were  killed  and  nine  pas- 
sengers and  three  trainmen  were  injured. 

Every  trainman  being  injured,  no  danger 
.signal  was  sent  back  and  in  a  few  minutes 
an  empty  engine  following  ran  into  the 
chasm  created  by  the  wreck  and  fell  on  the 
passenger  cars.  The  engineman  of  the 
empty  engine  was  killed.  The  derailment  of 
the  passenger  train  was  caused  by  malicious 
loosening  of  a  rail. 

be,  lOth,  Buffalo,  Rochester  &  Pittsburg, 
Mumford,  N.  Y.,  butting  collision  between 
northbound  freight  train  No.  21  and  a  south- 
bound train  consisting  of  an  enfrine  and  ca- 
boose. Three  trainmen  were  killrid  and  sc/- 
eral  others  injured.  It  is  said  that  the  north- 
bound train  had  disregardf-d  a  meeting 
order. 

unf,  11th,  1  a.m.,  Central  o"^  Georgia,  Ogee- 
chee.  Ga.,  a  passenger  train  was  derailed  at 
a  switch  which  had  been  maliciously  mis- 
placd  arl  tne  engine  was  overturned.  Tho 
fireman  was  killed  and  the  engineman  and 
two  other  trainmen  were  injured. 


unx,  11th,  8  p.m.,  St.  Louis,  Iron  Mountain 
&  Southern,  Arkadelphia,  Ark.,  a  dead  en- 
gine in  a  freight  train  was  derailed  on  a 
bridge  and,  knocking  down  the  trusses,  fell, 
with  one  span  of  the  bridge  and  eight  loaded 
cars,  into  Ouachita  river. 

unx,  13  th.  Vandalia  Line,  Collin,  Ind.,  a 
work  train  broke  through  a  trestle  bridge, 
and  four  cars  fell  to  the  ravine  below.  The 
conductor  and  two  brakemen  were  injured. 

*rc,  12th,  Atchison,  Topeka  &  Santa  Fe, 
St.  John,  Kan.,  rear"  collision  of  freight 
trains,  wrecking  engine  and  four  cars.  The 
wreck  took  fire  and  was  mostly  burnt  up. 
One  fireman  and  two  brakemen  were  killed 
and  the  engineman  was  injured. 

*rc,  12th,  Wabash  road,  Paris,  Mo.,  a 
freight  train  standing  at  a  water  tank  was 
run  into  at  the  rear  by  a  following  freight, 
badly  damaging  engine  and  several  cars. 
The  wreck  took  fire  and,  with  two  spans  of 
a  bridge,  was  burnt  up. 

be,  12th,  Southern  Pacific,  Reno,  Nev.,  but- 
ting collision  of  passenger  trains,  each  drawn 
by  two  en.§ines,  wrecking  all  four  engines 
and  several  baggage  cars  and  passenger  cars. 
A  fireman  and  a  coal  passer  were  killed  and 
12  passengers  were  injured. 

xc,  13th,  Cincinnati,  Hamilton  &  Dayton, 
Glendale,  Ohio,  a  passenger  train  ran  over 
a  misplaced  switch  and  into  the  head  of  a 
freight  train  standing  on  the  side  track, 
wrecking  both  engines  and  several  cars.  The 
passenger  engineman  was  killed  and  the  fire- 
man fatally  injured. 

dn,  17th,  Lake  Shore  &  Michigan  Southern, 
Chicago,  111.,  a  passenger  train  was  derailed 
at  a  misplaced  switch  and  the  engine  was 
overturned.  The  engineman  and  six  passen- 
gers were  injured. 

xc,  18th,  Long  Island  road.  Long  Island 
City,  N.  Y.,  collision  of  passenger  trains,  near 
the  terminus,  badly  damaging  one  engine 
and  several  cars.  Both  firemen  were  killed. 
The  collision  is  said  to  have  been  due  to  a 
misplaced  switch. 

be,  19th,  Baltimore  &  Ohio,  Flushing,  Ohio, 
butting  collision  of  freight  trains  in  a  tun- 
nel, wrecking  both  engines  and  several  cars. 
Four  trainmen  were  injured. 

be,  19th,  Cincinnati,  Hamilton  &  Dayton, 
Toledo,  Ohio,  butting  collision  of  passenger 
trains;  30  persons  injured. 

dr,  19th,  Union  Pacific,  Kansas  Falls,  Kan., 
passenger  train  No.  4  was  derailed  and  all  of 
the  cars  were  ditched,  one  sleeping  car  being 
overturned;  11  passengers  were  injured.  It 
is  said  that  the  track  was  undergoing  repairs 
at  the  time  and  had  been  left  insecure. 

unf,  19th,  Yazoo  &  Mississippi  Valley, 
Mileston,  Miss.,  a  passenger  train  was  de- 
railed by  running  over  a  cow,  and  the  engine 
was  wrecked.  The  engineman  was  fatally 
irjured. 

unx,  21st,  St.  Louis,  Iron  Mountain  & 
Southern,  Sageeyah,  Ind.  T.,  a  freight  train 
was  derailed  and  the  engine  was  wrecked. 
The  engineman  was  killed  and  the  fireman 
injured. 

unx,  21st.  Norfolk  &  Western,  Lockburn, 
Ohio,  a  passenger  train  was  derailed  and  the 
engine  was  overturned.  The  engineman  was 
killed  and  the  fireman  fatally  scalded. 

unf,  21st,  Illinois  Central,  Barclay,  111.,  a 
passenger  train  was  derailed  at  a  switch 
which  had  been  tampered  with,  and  several 
cars  were  ditched.  The  fireman  was  killed 
and  the  engineman  and  several  passengers 
were  injured. 

be,  21st,  Buffalo  &  Susquehanna,  East  Nich- 
ols, N.  Y.,  butting  collision  between  a  pas- 
senger train  and  a  freight,  overturning  the 
pcssenger  engine;  engineman  killed  and  two 
other  trainmen  injured. 

xc,  23rd,  1  a.m.,  Missouri,  Kansas  &  Texas, 
Lewis,  Mo.,  a  passenger  train,  running  at 
high  speed,  ran  over  a  misplaced  switch  and 
collided  with  a  freight  train  standing  on  the 
side  track,  wrecking  the  engine  and  five 
freight  cars.  The  engineman  was  killed  and 
two  passengers  were  injured.  It  is  said  that 
the  switch  was  unlighted  because  the  supply 
of  oil  had  run  out.  The  agent  at  the  station 
had  suddenly  left  and  the  duty  of  attending 


to   the    lights   had   devolved   on  the    section 
boss. 

o,  23rd,  Baltimore  &  Ohio,  North  Branch, 
Md.,  a  freight  train  was  wrecked  by  the  ex- 
plosion of  850  lbs.  of  dynamite  in  a  wagon 
which  was  being  moved  across  the  track  in 
the  face  of  the  freight.  In  the  explosion  one 
trainman  was  killed. 

tbc,  24th,  Southern  Railway,  Hodges, 
Tenn.,  butting  collision  of  passenger  trains, 
resulting  in  the  death  of  59  passengers  and 
trainmen  and  the  injury  of  over  100  others, 
some  of  them  fatally.  The  trains  in  colli- 
sion were  passenger  train  No.  15  westbound, 
from  Bristol  to  Knoxville,  and  passenger 
train  No.  12  eastbound  from  Chattanooga  to 
Salisbury.  The  westbound  train  disregarded 
an  order  to  wait  at  Newmarket  for  the  east- 
bound.  The  engineman  of  the  westbound  is 
among  the  killed.  A  large  majority  of  the 
persons  killed  were  in  the  forward  passenger 
cars  of  the  eastbound  train;  these  cars,  being 
of  lighter  construction  than  the  sleeping  cars 
in  the  rear  of  the  same  train,  were  crushed 
by  the  latter. 

tdr,  25th,  4  a.m.,  New  York  Central  &  Hud- 
son River,  Lock  Berlin,  N.  Y.,  a  westbound 
passenger  train  was  derailed  by  a  broken  rail 
and  three  sleeping  cars  fell  across  the  east- 
bound  freight  track.  A  freight  train  came 
along  a  moment  afterward  and  ran  into  the 
wreck,  demolishing  the  cars  and  injuring  25 
passengers,  one  of  them  fatally. 

tunf,  26th,  Chicago,  Burlington  &  Quinej', 
Elmwood,  111.,  a  passenger  train  was  derailed 
by  a  washout  and  the  baggage  car  and  smok- 
ing car  were  wrecked.  One  passenger  was 
killed  and  15  were  injured,  three  of  them 
fatally. 

*xc,  26th,  Maine  Central,  Lewiston,  Me.,  a 
passenger  train  ran  over  a  misplaced  switch 
and  collided  with  a  freight  train  standing  on 
a  side  track,  making  a  bad  wreck,  which  took 
fire  and  was  mostly  burnt  up.  The  parlor 
car  was  overturned.  The  engineman,  fire- 
man and  mail  agent  were  killed  and  two  pas- 
sengers and  seven  trainmen  w.ere  injured, 
one  of  the  latter  fatally. 

unf,  26th,  .  Michigan  Central,  Linwood, 
Mich.,  a  passenger  train  was  derailed  by  run- 
ning over  a  cow;  engineman  killed,  two  other 
trainmen  injured. 

dn,  27th,  2  a.m.,  St.  Louis,  Iron  Mountain 
&  Southern,  Vulcan,  Mo.,  passenger  train  No. 
17  was  derailed  by  running  at  high  speed 
when  entering  a  curve  and  several  passenger 
cars  were  badly  damaged;  two  of  them  fell 
down  a  bank  into  a  stream  of  water;  34  pas- 
sengers were  injured. 

unf,  27th,  Chicago,  Burlington  &  Quincy, 
Wheeler,  Kan.,  a  mixed  train  was  struck  by 
a  tornado  and  both  of  the  two  passenger  cars 
were  thrown  into  the  ditch;  but  they  were 
not  overturned  and  the  passengers  were  not 
seriously  injured.  Several  freight  cars  were 
wrecked.  ^ 

be,  28th,  Western  New  York  &  Pennsylva- 
nia, Franklinville,  N.  Y.,  butting  collision  of 
freight  trains,  wrecking  the  engines  and 
eight  cars'.  One  brakeman  was  killed.  There 
was  a  dense  fog  at  the  time. 

re,  29th,  Atlantic  Coast  Line,  Charleston, 
S.  C,  an  express  train  which  was  unexpect- 
edly stopped  was  run  into  at  the  rear  by  a 
following  local  passenger  train,  damaging 
the  rear  car.  It  is  said  that  the  stoppage  of 
the  leading  train  was  due  to  the  accidental 
pulling  of  the  bell  cord  by  the  porter  of  a 
sleeping  ear  while  making  up  a  berth. 

be,  29th,  New  York,  Ontario  &  Western, 
Preston  Park,  Pa.,  butting  collision  of  freight 
trains  due,  it  is  said,  to  a  misunderstanding 
of  orders.  The  fireman  was  killed  and  three 
other  trainmen  were  injured. 

unx,  29th,  New  York,  New  Haven  &  Hart- 
ford, South  Weymouth,  Mass.,  a  passenger 
train  was  derailed  and  the  engine  fell  down 
a  bank.  The  fireman  was  killed  and  the  en- 
gineman and  two  other  trainmen  were  in- 
jured, the  engineman  fatally. 

dn,  29th,  Norfolk  &  Southern,  Elizabeth 
City,  N.  C,  freight  train  No.  10  ran  into  an 
open  draw,  and  the  engine  and  one  car  fell 
to  the  bottom  of  the  stream.  It  is  said  that 
the  engineman  was  unable  to  stop  the  train 
because  of  a  defect  in  the  brakes. 


October  28,  1904. 


Locomotive    Tests   at   St.    Louis. 


The  locomotive  testing  plant  of  the  Penn- 
sylvania Railroad  Company  has  been  in 
operation  since  May  4  last,  and  the  first  of- 
ficial test  was  run  on  May  2.5.  The  accom- 
panying table  gives  the  general  dimensions 
of  the  engines  which  have  been  subjected  to 
tests  up  to  date.  The  first  engine  tested  was 
the  Pennsylvania  simple  H6a  standard  con- 
solidation freight  locomotive.  The  second 
was  the  Lake  Shore  simple  consolidation. 
The  third  was  the  Michigan  Central  two-cyl- 
inder cross  compound  consolidation,  and  the 
fourth  was  the  four-cylinder  tandem  com- 
pound (2-10-2)  freight  locomotive  of  the 
Santa  Fe.  These  first  four  engines  are  all 
used  in  freight  service  and  the  results  of 
the  tests  should  show  the  relative  advan- 
tages of  simple  and  compound  cylinders  for 
this  class  of  service.  The  fifth  engine  tested 
was  the  de  Glehn  four-cylinder  balanced  com- 
pound owned  by  the  Pennsylvania,  and  the 
sixth  engine,  the  tests  on  which  have  just 
been  completed,  is  the  Santa  Fe  four-cylin- 
der balanced  compound  built  by  the  Baldwin 
Locomotive  Works. 

It  is  the  intention,  if  time  permits,  to  test 
several  other  engines  before  the  close  of  tlie 
Fair,  among  which  are  the  Cole  four-cylinder 
balanced  compound  owned  by  the  New  York 
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made  up  my  mind  that  the  best  thing  in  a 
new  structure  is  to  provide  metal  enough  to 
stand  the  wear  of  the  blast,  and  put  on  paint 
that  will  take  care  of  the  gases  by  applying 
often  enough  so  that  the  gases  won't  get  at 
the  iron.  I  have  had  better  success  with 
graphite  paint  for  this  kind  of  work  than 
any  other.  There  is  no  danger  of  the  iron 
rusting  out  where  you  sand  blast  it  off  70 
times  a  day,  as  we  do  this.  This  structure 
is  about  15  ft.  above  the  top  of  the  rails." — 
Grosvenor  Aldrich. 

Boston  &  Maine. — "I  have  no  hesitation  in 
saying  concrete,  in  answer  to  the  question 
as  to  the  best  material  to  be  used  for  pro- 
tection of  any  style  of  metal  overhead  bridge. 
The  concrete  to  be  made  of  Portland  cement, 
and  an  aggregate  not  exceeding  pea  size.  As 
to  the  best  method  of  application:  The  con- 
crete must  be  applied  in  some  way  so  that 
it  will  be  homogeneous  and  continuous 
throughout.  Expanded  metal  under  lower 
flanges  is  excellent  to  reinforce  the  concrete, 
but  it  must  be  embedded  in  the  concrete  at 
least  one  inch  clear  of  the  flange. 

"Great  care  and  very  wet  concrete  must 
be  used  in  conjunction  in  order  to  get  a 
proper  bond  with  the  work  above.  If  the 
under  side  of  the  flanges  are  packed  first, 
and  the  edges  of  the  expanded  metal,  or  oth?r 
bonding  material,  left  exposed  with  the  idea 
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bridges.  We  are  'up  against'  that  proposi- 
tion hard  on  the  Lake  Shore,  and  have  used 
paint  in  liberal  quantities  and  at  frequent 
intervals  to  endeavor  to  preserve  our  struc- 
tures, but  not  with  entire  satisfaction  up  to 
the  present,  though  we  hope  by  more  liberal 
and  frequent  use  of  first  class  paint  to  im- 
prove the  conditions."— R.  H.  Reid. 

8t.  Louis  Southwestern. — "I  consider  the 
best  method  of  protecting  low  overhead 
structures  from  smoke  and  gases  and  from 
blasts  from  locomotives  is  to  keep  the  struc- 
tures well  protected  with  a  good  quality  of 
paint.  There  are  quite  a  number  of  paints 
specially  made  for  protecting  against  loco- 
motive smoke  and  gases  that  I  believe  would 
stand  the  test.  I  do  not  think  it  is  practic- 
able to  cover  them  on  the  under  side,  as  I 
would  consider  it  a  dangerous  practice.  The 
covering  might  become  loose,  and,  by  sag- 
ging, cause  an  accident  to  men  on  top  of 
treight  cars  while  trains  are  passing  under, 
or  it  might  fall  on  the  train  and  do  damage." 
—J.  S.  Berry. 

South  Terminal,  Boston. — "In  the  train 
shed  at  the  Boston  Terminal,  it  is  found 
that  the  cold  condensed  gases  from  locomo- 
tives do  most  damage,  in  some  cases  com- 
pletely destroying  14-ounce  copper  in  less 
than  two  years.  Hot  locomotive  gases  seem 
to  have  very  little  effect  on  the  metal  work 


Locomotives  Tested  at  St.  IjOiis. 


No.  ]. 
No.  2. 
No.  3. 
No.  4. 
No.  5. 


NatOe  of  road. 

Penn.   R.   R 

L.  S.  &  M.  S 

Mich.  Central   .  . . . 

A.,  T.  &  S.  F ; 

Penn.  R.  R 


No.  r>.      A.,  T.  &  S.  F. 
♦Serve  tubes. 


Type 

of  engine. 

2-80  (HGa) 

2-8-0 

2-8-0 

2-10-2 

4-4-2 

(deGIelin.) 

4-4-2 


Cylinders. 

Simple ; 

Simple 

Two  cyl.  comp. 
Tandem  comp. . 
Balanced  comp. 

Balanced  comp. 


Total 
Diam.         weight 
of  drivers,   of  engine, 
ins. 


56 
63 
63 

5T 
80Vi. 

73 


194.200 
181,300 
189,000 
285.740 
162,000 


Cylinder 

dimensions, 

ins. 

22x28 

21x30 

23  &  3.5x32 

19  &  32x32 

14.1  &  23.7x2.5.; 


187,000  15  &  25x26 


No. 
373 
338 
363 
303 
139* 

273 


-Tubes. ^ 

Diam.,  ^Length- 


2 

2 

2 

2% 

2% 


Ft.  &  in. 
13     8% 


0 

7 
0 

5% 


Grate 
area, 
sq.ft. 
49.1 
33.5 
49.4 
58.5 
33.4 

49.4 


Heating 
surface, 
sq.  ft. 
(outside). 
2.843.6 
2,857.0 
3,181.0 
4,817.3 
2,656.0 
(inside) 
3,029.0 


Ratio 

heating 

surface' 

to  grate 

area. 

57.9 

85.8 

64.4 

82.4 

79.5 

61.3 


Central,  the  four-cylinder  balanced  com- 
pound built  by  the  Hannover  Machine  Works 
of  Germany,  the  Pennsylvania  E2a  standard 
high  speed  Atlantic  type  locomotive,  the 
Michigan  Central  4-6-2  simple  passenger  loco- 
motive, and  the  New  York  Central  simple 
Atlantic  type  locomotive. 


Protecting     Low     Structures    Over    Tracks 
From    Locomotive    Gases   and    Blasts. 


The  report  on  this  subject  submitted  to 
the  meeting  of  the  Superintendents  of 
Bridges  and  Buildings  at  Chicago,  October 
19th,  is  made  up  of  several  letters,  of  which 
the  following  are  extracts: 

New  York,  New  Haven  &  Hartford. — "We 
have  a  tunnel  under  a  hotel  where  the  hotel 
is  supported  by  box  girders,  and  the  under 
sides  of  these  girders  were  covered  with  ex- 
panded metal  and  two  coats  of  cement  plas- 
ter put  on  to  this  metal.  We  have  had  no 
trouble  with  the  cement,  but  we  have  had 
trouble  with  the  expanded  metal  rusting  off 
and  the  whole  thing  falling  down.  When 
this  was  originally  built  tbis  was  put  on 
with  plenty  of  time  for  it  to  set  up  and  get 
in  good  shape  before  any  engine  passed 
under  it.  The  original  coating  has  all  fallen 
off,  as  I  have  said,  on  account  of  the  ex- 
panded metal  rusting  off,  and  we  had  it  put 
on  again  one  year  ago,  and  it  has  nearly  all 
come  off  the  second  time.  We  have  some- 
thing like  70  regular  trains  which  pass  under 
this  structure  working  steam.  This  struc- 
ture is  only  about  250  ft.  from  where  the 
trains  stop  at  the  station.  They  are  long, 
heavy  trains,  and  are  working  pretty  hard. 
At  the  point  where  our  cement  plaster  is 
located  there  is  more  or  less  moisture  that 
gets  into  this  from  somewhere  that  seems 
•.to  affect  this  expanded  metal.    I  have  about 


of  being -latei"  packed  in  concrete  arches  or 
other  filling,  there  will  result  a  joint  be- 
tween the  hardened  concrete  under  the  flange 
and  the  filling  work  that  will  admit  engine 
,  gases  which  will  rust  off  the  reinforcing 
metal,  and  sooner  or  later  the  concrete  below 
the  fianges  will  drop  off.  This  result  has 
happened,  and  it  gives  a  bad  name  to  con- 
crete protection,  while  the  fault  lies  with 
the  method  of  doing  of  the  work  rather  than 
with  the  material  or  general  method. 

"Without  doubt  the  best  results  would  be 
obtained  from  a  design  of  iron  work  that 
would  admit  a  form  of  matched  boards  sus- 
pended by  wires  about  two  inches  below  the 
iron,  and  then  to  fill  the  whole  with  very 
soft,  fairly  rich,  concrete.  The  outsides  of 
girders  or  trusses  should  be  covered  as  well 
as  the  inside. 

"A  great  help  to  ordinary  paint  is  a  close 
sheathing  of  matched  boards  under  the  iron 
work,  which  presents  a  plane  surface  under- 
neath. In  this  case  the  rush  of  air  from 
the  passage  of  the  cars  following  an  engine 
cleanly  sweeps  the  gases  from  under  the 
bridge  so  there  is  very  little  opportunity  for 
the  acids  to  get  in  their  work.  Where  the 
floor  is  framed  in  the  ordinary  way,  the 
smoke  lingers  a  long  time  under  the  bridge 
until  it  cools  enough  to  drop  out  of  the 
pockets  of  the  framework  by  gravity. 

"The  ordinary  method  of  protection  is  by 
paint.  This,  for  structures  subject  to  engine 
gases,  should  not  be  made  of  metallic  pig- 
ment of  any  kind.  These  gases  where  severe 
will  cut  the  best  lead  paints  as  quickly  as 
naked  iron.  Only  inert  pigments  should  be 
used.  Carbon,  graphite,  or  gums  are  not  so 
affected." — J.  P.  Snow. 

Lake  Shore  <C-  Michigan  Southern. — "I  do 
not  know  of  a  thoroughly  good  protection 
against  smoke,  gases,  and  cinders  which  is 
practicable     of     application     on     overhead 


where  the  latter  is  not  exposed  directly  to 
the  blast." — E.  J.  Beugler. 

Mr.  H.  K.  Higgins,  Principal  Assistant 
Engineer  of  the  New  York,  New  Haven  & 
Hartford,  writes  as  follows:  "Only  a  small 
proportion  of  such  surfaces  will  be  subjected 
to  blast  action,  usually  not  to  exceed  about  30 
in.  in  width  directly  over  the  centers  of 
tracks.  The  subject  should  therefore  be  con- 
sidered under  two  heads:  A,  metal  exposed 
to  gas  only;  B,  metal  exposed  to  gas  and 
blast  action. 

"A.  Metal  exposed  to  gas  only,  hot  or  cold, 
wet  or  dry,  can  be  positively  protected  by 
coating  it  with  any  inert,  incorrodible  suD- 
stance.  Ordinary  paint  does  not  fill  the  bill. 
A  coating  of  hot  asphalt  applied  to  heated 
iron  has  in  some  cases  proved  entirely  ef- 
fective. Care  must  be  taken  that  the  asphalt 
is  so  manufactured,  or  rather  refined,  that 
it  will  contain  little  volatile  matter,  and 
of  such  origin  and  quality  that  it  will  not 
grow  brittle  and  crack.  It  is  easy  to  fail  in 
either  direction.  Asphalt  cut  or  dissolved 
in  fluids,  such,  for  example,  as  carbon  disul- 
phide,  and  applied  cold,  drying  by  evapora- 
tion, leaves  a  porous  coating,  and  is  conse- 
quently of  little  value  unless  burned  or  baked 
on.  Possibly  some  other  substance  could  be 
found  which  would  improve  the  mixture. 

"Linseed  oil,  which  forms  the  base  of  all 
ordinary  paints,  even  when  pure,  is  destruc- 
tively affected  by  sulphurous  acid.  So,  also, 
are  most,  if  not  all,  varnishes.  In  many 
cases,  however,  especially  of  old  structures, 
nothing  but  paint  can  be  used,  and  it  be- 
comes necessary  to  make  the  best  of  a  bad 
matter  and  use  the  best  paint  possible.  Some 
experiments  made  eight  years  ago  indicate 
the  value  of  a  paint  made  by  adding  pow- 
dered graphite  to  an  ordinary  red  lead  paint 
mixed  as  thick  as  brushes  wiU  work.  The 
eight   years'   test   shows   that   with   not  too 
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severe  conditions  such  paint,  two  coats,  ■will 
last  eight,  and  possiblj'  ten,  or  more  years. 
The  philosophy  of  it  is  that  the  red  lead 
and  oil  form  a  cement  which  holds  the  graph- 
ite in  Place.  The  surface  consists  of 
graphite,  which  resists  the  action  of  acid  and 
water  as  well  as  gas  direct. 

"Of  course  any  paint  must  he  applied  to 
a  clean  surface.  This  is  difficult  to  obtain, 
but  a  si)ie  qua  n07i  for  success.  The  deserv- 
edly much-lauded  sand  blast  will  do  the 
trick,  but  it  must  be  used  with  discretion. 
The  sand  will  cut  iron  or  steel  surprisingly 
fast.  Iron,  when  kept  properly  painted, 
should  have  little  need  of  sand  blast  clean- 
ing. 

"B.  The  sand  blast  action  of  a  locomotive 
exhaust  adds  a  very  serious  complication. 
On  lines  of  heavy  traffic  it  will  cut  through 
a  1-in.  pine  boaid  in  three  months.  About 
30  trains  a  day  starting  from  a  station  stop 
will  cut  through  l^i  in.  of  Portland  concrete 
in  about  four  years.  Concrete  reapplied  will 
not  last  nearly  so  long. 

"In  a  comparatively  recent  bridge  near 
Boston  the  bottom  flanges  of  I-beams  were 
covered  with  a  Vu  in.  sheet  of  lead.  This 
lasted  some  six  months  under  very  unfavor- 
able conditions.  Possibly  a  plate  of  say  % 
in.  would  be  better,  as  it  would  tend  to  cush- 
ion the  blast  action.  The  writer  would  like 
to  see  this  tried. 

"Another  promising  possibility  is  a  cloth 
— not  felt  or  paper  but  woven  fabric — com- 
posed largely  of  asbestos  or  similar  fibrous 
Incombustible  material  soaked  in  raw  as- 
phalt; that  is,  asphalt  of  decidedly  sticky, 
pitchy  nature.  This  should  cushion  the  blast, 
protect  the  iron,  be  easily  applied,  and  not 
too  expensive.  Either  lead  or  asphalted  cloth 
could  profitably  be  limited  to  a  width  of  say 
30  in.  directly  over  track  center,  as  only 
there  is  the  sand  blast  effect  seriously  de- 
structive." 


Railroad  Shop  Tools. 

{Continued.) 


the  one  shown  being  the  7-ft.  size  which  will 
drill  to  the  center  of  a  14-ft.  circle.  The 
maximum  distance  between  the  spindle  and 
the  face  plate  is  79 ^L.  in.  and  the  traverse 
of  the  spindle  is  22  in.  A  5-h.p.  motor  run- 
ning at  a  constant  speed  of  900  r.p.m.  drives 
the  spindle  through  a  positive  mechanical 
speed-changing  controller.  This  controller 
consists  of  an  oil-tight  box  containing  an  ad- 
justable revolving  cage  in  which  are  mounted 
five  sets  of  gears.     By  moving  the  controller 


handle  to  any  one  of  the  five  index  points 
on  the  outside  of  the  box,  the  adjustable  cage 
is  moved  into  a  corresponding  position  arc! 
one  pair  of  gears  engage  with  the  motor  pin- 
ion and  a  central  pinion  mounted  on  the 
shaft  leading  to  the  machine,  thus  giving  the 
desired  speed.  All  of  the  gears  in  the  cage 
which  are  not  in  actual  use,  remain  idle 
because  of  the  eccentric  mounting  of  the 
cage  inside  the  box.  The  device  is  arranged 
so  that  the  working  gears  run  in  oil. 


RADIAL    DBLLLS. 

The  universal  radial  drill  shown  in  the 
accompanying  illustration,  Fig.  1,  is  made 
by  the  Niles-Bement-Pond  Company,  New 
York.     It  is  made  in  several  different  sizes. 


Fig.    2 — Niles-Bement-Pond    Plain    Radial    Drill. 


Fig.    1 — Niles-Bement-Pond    Universal    Radial    Drill. 


Where  a  universal  drill  is  not  required,  the 
6-ft.  plain  radial  drill,  Fig.  2,  made  by  the 
same  company,  is  an  efficient  and  useful  tool. 
This  machine  has  a  wide  floor  plate,  9  in. 
deep,  to  which  the  upright  column  is  bolted. 
The  column  has  a  broad  flat  wearing  sur- 
face for  the  saddle  which  can  be  raised  or 
lowered  by  power.  The  swinging  arm  is 
mounted  on  the  saddle  and  has  a  vertical  ad- 
justment of  -48  in.  It  is  not  necessary  to 
clamp  the  saddle  to  the  upright  when  drill- 
ing and  for  this  reason  the  time  lost  by 
loosening  and  tightening  the  binder  bolts  is 
saved.  The  spindle,  which  is  counterbal- 
anced, has  an  adjustment  of  18  in.,  and  the 
maximum  distance  between  its  lower  end 
and  the  floor  plate  is  89  in.  The  smallest 
radius  of  the  spindle  is  16  in.  and  the  great- 
est radius  is  72  in.  From  the  face  of  the 
upright  to  the  center  of  the  drill,  the  mini- 
mum distance  is  25  in.  A  rack  and  pinion 
movement  is  provided  for  raising  and  low- 
ering the  spindle  and  for  the  traverse  of 
the  saddle  on  the  swinging  arm.  These  are 
so  arranged  that  the  operator  can  control 
both  movements  and  swing  the  arm  at  the 
samp  time.  Six  changes  of  spindle  feed  are 
obtained  by  means  of  an  automatic  friction 
feed  device.  The  belt  for  driving  the  spindle 
runs  over  a  pulley  keyed  to  the  upper  end 
of  the  spindle  and  the  back  gears  are  ar- 
ranged the  same  as  on  a  lathe.  When  re- 
quired for  heavy  drilling  they  can  be  thrown 
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in  and  out  readily.  A  compact  arrangement 
of  motor  drive  is  shown  in  the  illustration 
of  this  machine. 

The  5-ft.  radial  drill  made  by  the  Hamil- 
llton  Machine  Tool  Company.  Hamilton, 
Ohio,  and  shown  in  Fig.  3,  has  a  base  60  in. 
X  115  in.  in  which  T-slots  for  clamping  are 
formed  as  shown.  The  column  is  of  box  sec- 
tion and  is  mounted  on  a  heavy  stump  which 
extends  up  inside  to  the  full  height  of  the 
column.  At  the  bottom  of  the  stump  is  a 
circular  anti-friction  bearing  so  that  the  col- 
umn can   be  easily  rotated   through   a  corn- 
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plete  circle.  A  sleeve  clamp  is  provided  for 
clamping  it  in  any  position.  The  arm  is  also 
made  with  a  box  section  and  slides  on  flat 
bearing  surfaces  formed  on  the  column.  It 
can  be  clamped  at  any  desired  height  and 
is  provided  with  gibs  to  take  up  wear.  The 
arm  is  raised  and  lowered  by  power,  the  oper- 
ating lever  being  located  on  the  column  and 
held  in  place  by  a  locking  pin  so  that  it  can- 
not be  shifted  by  accident.  A  coarse-pitch 
screw  is  used  for  raising  the  arm  and  it 
turns  in  a  bronze  nut.  Ball-bearings  are 
provided  at  the  top  and  bottom  of  this  screw 


Fig.  3 — The    Haaiilton    Radial   Drill. 
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to  save  power.  The  drilling  head  can  be 
moved  along  the  arm  either  by  a  power  screw 
or  by  a  rack  and  pinion  turned  by  a  hand 
wheel.  By  means  of  a  fixed  lever  it  can 
be  clamped  to  the  arm  at  any  point  in  its 
traverse.  The  spindle  is  made  of  crucible- 
steel  and  is  counterbalanced;  quick  advance 
and  return  feeds  are  provided  which  can  be 
operated  by  power  or  by  hand.  Threaded 
jam  nuts  are  placed  on  the  spindle  above 
the  sleeve  to  prevent  it  from  being  forced 
away  from  the  work  when  heavy  undercut- 
ting or  facing  is  being  done  and  ball-bear- 
ings are  also  provided  for  taking  up  the  end 
thrust  of  the  spindle. 

The  positive  geared  power  feed  used  on 
this  machine  is  shown  in  Fig.  4.  It  is  en- 
closed in  a  cast-iron  box  and  the  changes  of 
feed  are  produced  by  the  two  sets  of  gears 
driven  directly  from  the  spindle  and  oper- 
ated by  means  of  the  two  small  levers  shown 
underneath.  The  sliding  shaft  A,  contains 
a  movable  key  B,  the  corners  of  which  are 
beveled  so  as  to  readily  pass  the  adjacent 
gears  when  changing  from  one  to  another. 
By  moving  the  shaft  A,  the  key  B  can  be 
engaged  in  any  of  the  feed  gears  C,  each 
of  which  is  provided  with  four  key-ways. 
The  spring  pin  D  is  placed  so  as  to  constantly 
exert  a  pressure  on  the  key  sufficient  to  force 
it  into  the  key-way  whenever  the  two  are 
opposite  each  other.  The  feed  gears  C  are 
seperated  by  hardened  steel  collars  so  that 
the  key  must  be  entirely  clear  from  one 
gear  before  it  can  engage  another.  Shaft 
A  is  hardened  and  ground  and  ample  facili- 
ties are  provided  for  oiling  all  of  the  working 
paits.  The  lower  feed  gears  E,  are  friction 
driven,  the  object  being  to  allow  the  gears 
to  slip  in  case  of  a  severe  strain  and  thereby 
pre>'enting  damage  to  the  gears  to  any  other 
part  of  the  machine.  Six  changes  of  feed 
ranging  from  .005  in.  to  .062  in.  per  revolu- 
tion are  provided  by  this  mechanism  for  each 
of  the  spindle  speeds.  The  feed  worm  is 
operated  through  a  friction  drive  and  can 
he  quickly  engaged  or  disengaged.  The 
worm  wheel  is  made  of  phosphor-bronze 
while  the  worm  is  of  steel,  and  both  are  kept 
constantly  immersed  in  oil. 

An  automatic  stop  is  provided  on  the  ma- 
chine, which  can  be  set  for  any  desired  depth 
by  referring  to  the  graduations  marked  on 
the  spindle  sleeve.  The  back  gears  are  placed 
at  the  rear  of  the  arm  next  to  the  column 
and  are  driven  by  a  positive  friction  clutch 


(Zi^rus 


Fig.    4  —  Positive   Geared    Power    Feed 


Fig.    5 — The    Hamilton    Radial    Drill 


498 


THE     RAILROAD     GAZETTE. 


Vol..    XXXVII.,    No.    20. 


which  can  be  reguiaWd  to  release  at  a  giveu 
strain.  The  ioeaticni  of  the  operating  levers 
j's  shown  in  the  accompanying  drawing,  Fig. 
5.  The  tapping  device  is  arranged  for  both 
right  and  left-hand  tapping.  The  upper  lever 
is  used  for  starting,  stopping  and  reversing 
the  spindle  and- 'the  l»ack-gear  lever  is  used 
for  producing  slow  back-gear  speeds  or  fast 
belt  speeds  as  desired.  Thus,  when  tapping 
with  back-gears  engaged,  after  the  tap  has 
reached  the  required  depth  it  is  ba:ked  out 
at  slow  speed  by  shifting  the  upper  or  re- 
versing lever,  when^  if  desired,  the  back- 
gear  lever  may  be  thrown  over,  increasing 
the  spindle  speed  and  accelerating  the  re- 
turn of  the  tap. 

'I he  machine  is  equipped  with  a  plain  box 
tabie,  22  in.  x  22  in.,  which  is  provided  with 
T-siots  as  shown.  The  principal  dimensions 
of  the  machine  are  as  follows: 

ICxtreme   hfi^rht   of   tirill !•  ft.   6  In. 

Drills  to   ifiiiev  of   a   circle   oi     120  in. 

iJiTatest  distance  from  sniudle  ro  l)a.se fi(>  iu. 

tii-.attst  distance  from  spindle  to  plain  table  42  in. 
Lease  disiance  from  ctnttr  of  s;>indle  to  face 

of   column 14  jn. 

IVianieter  of  spintlle.  feast  section 2V)6  In- 

i>inndle  bored  i.o  fit  Morse  taper No.  5 

Tiaveise  of   s^iadle 18  in. 

Vertical    trr.verse  of  arm 40  in. 

Horizontal    traverse  of   head 40  in. 

(To  6e  continued.) 


sions  and  144  derailments  affected  passenger 
trains. 


AccJrfervt  Bulletm   No.   12.* 


The  Interstate  Commerce  Commission  has 
fssued  Accident 'Bulletin  No.  12  for  the  three 
months  ending  June  30,  1904.  The  number 
o€  persons  killed  in  train  accidents  was  167 
and  of  injured  2,378.  Accidents  of  other 
kinds  bring  the  total  casualties  up  to  12,09-^ 
(677  killed  and  11,418  injured).  These  acci- 
dents are  classified  in  the  following  table: 

'fable    No.    1. — Casnaltics    io    I'crsmis. 

, —  I'ass'rs — >   /-Employees--, 

Killed.   Inj'd.  Killed.  Inj'd. 

Collisions    10          7G1         US  WM 

Derailments    '      12     "     .343         .5.5  385 

Miscfllaneoiis  train  acci- 
dents              1             30         21  321 

Total  train  accidents  23  1,134  144  1,244 
Coupling    &    uncoupling  ...         tiO  74G 

Whilf  doing  other  work 

about  trains,  or  while 

atttnding  switches  .  .  ...  :n        2.450 

Coming  in  contact  with 

over  head    U  r  I  d  g  e  s. 

structures   at   side  of 

track,   etc 2  II  Ki  271 

Falling     from     oars    or 

engines  or  while  get- 
ting on  or   off 2r)-  :^:'.l        13;{       2,010 

Other  causesi  .  . '. 3  380       230       2,826 

Total      (other      than 

train   accidents)...       34         728      476      8,312 

Total,  all   classes       57       1,802       620       ;).55l) 

In  train  accidents,  the  total  number  of 
killed,  both  of  passengers  and  of  employees, 
is  less  than  in  the  corresponding  quarter 
of  the  preceding  year;  and  the  same  is  true 
of  employees  both  in  train  accidents  and  in 
other  classes.  The  reduction  in  the  passen- 
ger death  list  is  gratifying,  but  the  yearly 
tables,  given  below,  show,  unfortunately,  a 
large  increase  which  completely  neutralizes 
the  decrease  for  the  quarter. 

Of  the  total   in  the  table  below   176  colli- 


•Followlng  ix  a  list  of  the  accidents  which  oc- 
curred in  tUt  y«ar  covered  b.v  this  bulletin,  with 
the  number,  of  persons  killed  and  injured  in  each  : 
Killed.   Injured. 

ftfwkfVKh.    Va 22  25 

Durand.    Mich     22  15 

I.ambertville.    N.    .1...         17  35 

lndianu]iolis.    Ind. 
'>.  Nov.,  '03.   Kenlwood.   I.r..    .  .. 

6.  "  Tremont,   IU 

7.  Dec,  '03.  <;odfre.v.    K:in.    .  .  . 

8.  "  Laurel   Uuri,  I'a.    .  . 
!t.          "  Kast  I'aris,-  Mich. 

10.  .(an..  04    Willard.  Kap 


1  July,  '03/ 
•2.  Aug., '03. 
3.  Oct.,  '03. 


38 


05 

4 

18 

57 

18 

37 

233  277 
No.  1  was  a  butting  collision  between  a  passen- 
ger and  a  freight  :  2.  reai^  collision  of  circus  trains  ; 
•!,  rear  collision  of  work  trains:  4,  collision  be- 
tween passenger  train  and  yard  train;  5.  rear  col- 
li^iion  of  passenger  trainsr;  6,  butting  collision, 
freight  train  and  work  train  ;  7.  derailment  of  i)a8- 
seiiger  trarn  due  to  failure  to  give  stop  signal  ;  8, 
derailment  of  pa>.seDger  train  iiy  accidental  ob- 
Mtriictlon;  0,  butting  collision,  passenger  trains: 
10.  b-ittlng  collision    passenger  and  freight. 


TiiUU    .\o.    2. — l-ollixi'),! 

<  (/)((/  /*(/■(( 

ilminl- 

, —  Persons — , 

In- 

Collisions:                          .No. 

Damage.* 

Killed. 

jured. 

•t;  106.322 
'321. .>88 

14 

27(> 

bUiting    13(> 

30 

Train  separating  ..     212 

07.815 

0 

102 

Misceilaueons     );)r 

256,712 

16 

3()!) 

Total    1.180 

.$872,437 

78 

1.200 

Uerailments  : 

Defects   of    roadway     234 

$161,114 

5 

208 

IJelects   of  equipm'l    .)S.) 

551.221 

n 

14r. 

Xegligpnce    58 

47.240 

7 

42 

<)b.-.tiurlion  : 

I  nfoieseen    71 

111.060 

15 

04 

Malicious     02 

13,613 

12 

67 

Miscellaneous    228 

257,652 

17 

171 

Total     1.238  .$1,142,815 

Total,  co!.  and  d.2,418  .$2,015,252 


2.02 


*To   road  and  equipment. 

Following  is  the  usual  list  of  Class  A  train 
accidents — all  in  which  the  damage  is  re- 
ported at  $10,000  or  over,  notable  cases  in 
which  passengers  are  killed,  and  those  doing 


damage  less  than  $10,000  and  down  to  $2,000. 
wherever  the  circumstances  or  the  cause  may 
be  of  particular  interest. 

The  accident  most  fatal  to  passengers  in 
this  record  was  a  derailment  (No.  7  in  the 
foregoing  table).  The  cause,  however,  was 
one  which  constantly  recurs  in  the  collision 
record — forgetfulnes  on  the  part  of  an  en- 
gineman.  In  this  case  the  man  at  fault  was 
killed.  The  circumstances  show  the  weak- 
ness and  insufficiency  of  the  requirement — 
ostensibly  a  safeguard — that  the  conductor  of 
a  train,  equally  with  the  engine.<nan  (so  far 
as  possible),  shall  guard  against  disaster. 
This  requirement  is  found  in  all  rule  books. 
Theoretically,  the  conductor,  in  this  case, 
having  in  his  possession  a  copy  of  the  slow- 
order,  conld  have  had  his  mind  on  the  mat- 
ter, approaching  the  sidetrack,  and  his  hand 
on  the  emergency  brake  valve  with  which 
every  car  is  equipped,  and  thus  could  have 
stopped  the  train  in  spite  of  the  cngineman's 
failure   to    a:t.     But,  practically,   this   safe- 
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[Note. — R.  stands  for  rear  collision;     B..   butting  collision:    M.,  miscellaneous  collisions:    U.,  derail 
ment ;     I'.,  passenger  train;     F.,   freight  and  miscellaneous   trains. I 


COLLISIONS. 


15.      F.  and  F. 


2      15.      I',  and  r. 


$1,150 


B.      F.  and  F.      0        0 


K. 

F 

and  F. 

0 

1 

2,200 

2:5 

R. 

i:- 

and  P. 

3 

21 

2,700 

1 

v.. 

1' 

and  P. 

0 

10 

2,754 

48 

B. 
B. 

p 

and  F. 
and  F. 

3 
2 

3 
24 

3,025 
4.100 

57 
4 

B. 

p 

andF. 

0 

17 

6,430 

52 

I!. 

p 

and  P. 

0 

27 

8,691 

53 

.M. 

R 

and  F. 

0 

3. 

0.500 

11 

12      B.      F.  and  F.      0        3        13,000      29 


B.      1'.  and  F. 

1        3 

13.400 

9 

v..      V.  and  F. 

1         5 

15.000 

8 

P..      I'-,  and  F. 

1          1 

15.000 

59 

B.      I--,  iind  F. 

I)          2 

20.000 

49 

B       V.  and  F. 

2      25 

20,000 

t) 

18      B.      P.  audF. 


21,57 


Total 15  206  .$162,4.50 

1  I).      K     O  2  $5,603 

2  I  >.      F 0  0  8,500 

3  D.      F 0  o  10,000 

4  D.      F 0  2  10.165 

.5      D.      F 0  0  11,127 

0     D.      F 0  0  15,000 

7  D.      P 7  23  25,707 

8  i).       V 1  6  :50,000 

9  D.      F 0  1  :59.000 

-_  _  _-C 

Total 8  34  $.1.55.192 

Total    col.   and   der.23  240  $317,042 


Collision  between  freight  and  work  trains  ;  work  train  pusii 
ing  car  anead  of  engine  :  dospatcher,  27  years'  experience, 
overlooked  easlbouud  extra  when  giving  orders  10  west- 
bound. 

Southbound  train  waiting  on  sidetrack  as  northbound  train 
approached ;  a  train  porter,  of  three  montlis'  experience, 
bdcaiue  unaccountably  contused  and  threw  switch  for  side- 
track.      Irjuries  slight. 

Conductor  and  engintraan  of  extra  train  overlooked  the  fact 
that  the  time  of  regular  train  had  been  changed  by  new 
time-table  issued  that  day. 

Block-signal  cpirator  (experienced)  gave  clear  signal  when 
block  section  was  not  clear. 

Engineman  (experienced)  ran  past  three  automatic  stop  block 
signals:  signals  were  6,410  feet.  3.830  feet,  and  1.330  feet 
ba(-k  from  (xjint  of  collision  :    flagman  also  back  1.000  feet. 

Conduclor  of  ti'ain  Xo.  1  examined  register  and  failed  to 
note  that  train  No.  2  had  not  arrived. 

()])ei-ator  failed  to  deliver  meeting  order. 

Conductor  and  engiueman.  who  had  been  on  their  trip  only 
15  minutes,  overlooked  meetiiis  order. 

ICngineman  and  fireman  of  empty  engine  overlooked  meeting 
order. 

Conductor  and  enginemau  (experienced)  forgot  meeting  or- 
der.     Injuries  of   passengers  s;ii;ht. 

Cars  of  freight  train  left  standing  on  main  track  while 
switching  was  being  done  on  side  tracks:  engineman  of 
freiglit   in  service  only  2  weeks. 

Mistake  of  despatcher  :  "sent  conflicting  orders  when  hfc  could 
and  should  have  used  the  "duplicate  form."  sending  the 
orders   to   the  two  tv:'.ins   in   the  same   words. 

lOastbiiund  train  had  ordei'  to  run  6  hours  20  minutes  late: 
ran   0   hours  5   minutes   late. 

f)I)erator  (experienced)  reported  that  a  train  had  not  passed, 
when  in  fact  it  had.  thereby  leading  to  the  delivery  to  an 
other  train  of  an  order  which  caused  collision. 

ICngineman  (who  was  killed)  started  from  station,  at  begin- 
ning of  trip,  without  order  from  conductor  and  without 
going  to  desiiatcliiM-'s  office  for  orders  as  i-eiiuired  by  rule; 
Condn(-tor.  being  in  the  office  at  the  time,  was  left  behind. 

I51o;-k  signalman  admitted  westbmiiid  train  to  block  section 
occui)ied   by  an   eastbound  tri'.in. 

Freight,  waiting  (m  a  sidetrack,  (H-dered  to  meet  3  trains, 
was  started  out  after  2  (rains  had  passed:  conductor,  en- 
ginemau and  flagman,  while  waiting,  had  slept,  and  on 
waking  assumed  that  3  trains  had  rassed. 

Conductor  and  engineman  of  freight  overlooked  meeting 
point.      I  Sec  further  note  in  tcxi   below.) 


1I1'.I1AI]..ME.N'J  s. 

Brake-beam  dro|)ped  and  damaged  air  pipe :  air-brakes  be- 
came inoperative,  and  train  ran  away  on  steep  grade.  Men 
in  charge  had  not  complied  with  the  rule  requiring  them 
to  stop  and  inspect  cars  before  descending  grade,  and  also 
neglected  to  use  hand  brakes,  in  lieu  of  retaining  valves,  to 
p;irtly    (-ontro!    speed. 

Air  brakes  on  one  car,  unknown  to  trainmen,  remained  ap- 
plied,  and  heated  a   wheel,  causing  it  to  break. 


allowing  switch   to   become   un- 


Broken  wheel  flanp 
Defective   spindle   in    switch 

fastened. 
Broken  wheel. 
Thirty-four   cars   derailed,   of    which    23   were   wrecked.       Be 

lleved  due  to  drawbar  pulled  out  :    speed  of  train,  45  miles 

an  hour. 
Knglneman     (who    was    killed)     overlooked    order    to    reduce 

speed  on   entering  sidetrack  at   small  station   where   main 

track  was  obstructed.      Knglneman.  of  30  years'  experience. 

on    dulv    4    hours. 
Occurred   10  p.   m.  :  washout  at    iron  pipe  culvert,  caused  by 

unusually  severe   local  storm. 
Deiailment,    caused    by    broken    wheel    flange:     occurred    an 

bridge  :    derailed  cars  knocked  down  2  spans  of  bridge. 
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guard  fails  in  a  large  percentage  of  the  emer 
gencies  which  it  is  designed  to  provide  for. 
The  inadequacy  of  the  requirement  that  tho 
fireman  shall  lie  an  assistant  lookout  man  is 
also  illustrated  in  this  case.  To  be  of  suf- 
ficient value  as  a  lookout  to  be  relied  upon 
firemen  must  not  only  be  intelligent  and  ex- 
perienced, but  also  must  be  trained  in  look- 
out duties. 

In  the  collision  record,  the  salient  feature 
is  the  fact  that  three  cases  occurred  on  block- 
signaled  lines.  Two  of  these  (Nos.  4  and 
16)  fortunately  were  unattended  by  fatali- 
ties; hut  the  thifd,  No.  5,  killed  three  pas- 
sengers. This  case  is  somewhat  similar  to 
a  notable  one  recorded  in  Bulletin  No.  7 
(Jan\iary,  1903)  where  over  100  peisous  were 
killed  or  injured  (23  deaths).  In  both  cases 
the  automatic  block-signal  equipment  of  the 
road  was  complete  and  in  good  order. 

While,  as  in  these  cases,  the  block  sj'stem. 
as  used  and  administered  on  the  best-man- 
aged railroads,  does  not  provide  against  ex- 
treme recklessness  or  all  kinds  of  gross  neg- 
ligence, and  to  that  extent  falls  short  of  per- 
fection, the  roads  not  block  signaled  con- 
tinue to  fill  the  records  with  costly  and  fatal 
co.lisions.  which  the  block  system  would  un- 
doubtedly have  prevented.  Nos.  1  and  12  in 
the  present  record  were  due  to  errors  by 
despatchers — errors  in  work,  the  very  es- 
sence of  which  is  or  should  be  constant 
watchfulness  against  errors.  No.  8  records 
the  forgetfulness  of  a  conductor  and  an  en- 
gineman  whose  minds  had  had  only  15  min- 
utes in  which  to  lapse  from  their  supposedly 
normal  state  of  vigilance.  No.  17  shows  con- 
current recklessness  on  the  part  of  three 
men,  or  inexplicable  dulness. 

In    No.    18   the   engineman   of   the    freighc 


I  who  was  killed)  started  out  from  a  sta- 
tion on  the  time  of  a  passenger  train  then 
due  from  the  opposite  direction.  Either  he 
forgot  about  the  passenger  train  or  assumed 
that  a  switching  engine  which  had  passed 
was  the  passenger  train.  The  conductor  of 
the  freight,  sitting  in  the  caboose,  heard  the 
switching  engine  pass,  but  took  no  pains  to 
Identify  it;  the  engineman  having  started 
the  tiain  immediately  afterwards,  the  con- 
ductor then  assumed  that  the  switching  en- 
gine wa.s  the  passenger  train. 

The  rest  of  the  collisions  in  the  table  are 
no  less  worthy  of  attention,  for  they  show 
costly  blunders,  which  would  be  startling  if 
they  had  not  become  so  common. 

YK.\I!!,V    TAIJLKS. 

For  the  year  ending  June  30,  1904,  the  total 
number  of  casualties  was  55,130  (3,787  killed 
and  51,343  injured).  These  totals  are  not 
comparable  with  those  given  in  the  Commis- 
sion's Annual  Statistical  Reports,  for  the 
reason  that  the  monthly  reports  deal  only 
with  accidents  to  passengers  and  employees 
while  actually  on  duty.  The  monthly  reports 
take  no  account  of  accidents  to  "other  per- 
sons." 

In  Table  B  comparisons  may  be  made 
of  the  totals  of  the  principal  classes  of 
casualties.  The  large  increase  of  64Vj  per 
cent,  in  the  number  of  fatal  accidents  to 
passengers  (in  train  accidents)  is  but  the 
record  of  a  condition  whi3h  has  already  been 
made  familiar  by  the  quarterly  bulletins  and 
by  the  daily  newspapers  month  by  month. 
This  exhibit  of  the  dangers  of  railroad  iravel 
is  one  which  the  most  conservative  must 
figree  should  be  termed  alarming,  and  each 
succeeding  bulletin  adds  materially  to  the 
mass  of  evidence  going  to  enforce  the  obser- 


-(".\Sl  ALTiK.S    TO    I'BKSONS,    YEAR    ENDING     JUNE   30,   1904. 

Train- 
I'assen-          Tr:iii>men.         men    in  Yaitl  Other 
gei'S .    '■ ,   ^yards.^    tiaiiinu'ii.      (•inpi().ve('> 


Collisions    liKi  :!.:i.s;> 

L)eiaiiments     l(i;{    1 .4  j:; 

Miscelianeuus  train  aceidcm.s 
(txi.iuuli.g  the  abovej,  iu- 
ciuoiug  loconiotive-boiier  ex- 
plo.siiius    1        140 

Tolal    train   accidents -'To  4.94."i 

Coupling  and  nncoupling 

While  uoing  other  vvotk  about 
tiains  or  while  attending 
sviiichts 

Coming  in  contact  with  ovei- 
htaa  bridges,  structui'es  at 
side  ot   trac.'.,   etc r,         38 

Kailing  from  cars  or  engines,  or 

while  getting  on  or  oif ll.j    ],.">17 

Otlicr   causes    :W   l..)S2 


Total 

I'mpioyees. 


3,700 
l.i3!) 


4.TS.S     4s  -J.: 


7.J       (JUl 
111    1.53S 

125 
9 

93.J 

■  82 

844 
278 

(>,990 
3,441 

40    l.Sl.") 

69 

1.779 

208 

lO.fiUj 

1 ;!      ■-'Nd 

11 

44 

IIG 

1,210 

l(i3   L',.".41 
S(!       398 

11. -> 

882 

i,o:n 

10,224 

700 
1,221 

9.371 
11,.j93 

Total      (other    than 
accidents)      .  .  .. 


Tot:iI.  all  classes 420   8,071 

T.Mll.K    1!.- 


I'assengers  ;    In  I  rain  a: 
Otlier  causes    .  .  .  . 


10.327  401    G,211   413  6,578   1,086  13,160  2,.523   36,270 
470  488  7,239  1.211   14,095  3,367  43,2Hf; 


1.181    14.462  48 
CA.siAi/riES  FOit  Tiiiu;k  Yeahs 


Total    

Kinployees  :  In  train  accidents. 
In  coupling  accidents  .  .  .  . 
Overhead   obstructions,   etc. 

Falling  from  cars,  etc' 

Other   causes    


1904 

Killed.  Iniured. 

270  4.94.-> 

150  3.1:52 

420  8.077 

.S44  (!.990 

■JTS  3.441 

110  1.210 

Too  !(.; 


, 1903 . 

Killed.  InjiU'ed. 
I(i4  4,424 

157  2,549 


, 1902 . 

Killed.   Iniured. 
167  3,586 


Total    

Total   imssenyers  and    emi)loyees.. 


n 

22.254 
4;i.2(!6 
51.343 


321 
895 
253 


678 
1,314 


3,233 
3,554 


6.973 
6,440 
2,788 
992 
8,025 
20,759 

39,004 

45.977 


136 

303 
697 
143 
104 
537 
1.035 

2,516 

2.819 


2,503 

6.089 
5.046 
2.113 
1,070 
(■).867 
1.S.615 

3;',.7H 

39.800 


-Collisions  and  Dehaii-ments. 
1904. ,    


— ,    . 1902 


No.  Loss. 

Collisions    6,436  .$5,190,918 

Derailments  : 

Due  to  defect  of  roadway,  etc.  866 
Due  to  defect  of  equipment..  .  .  2.297 
Due  to  negligence  of  trainmen. 

signalmen,  etc 333 

Due  to  unforeseen  obstructions. 

etc 336 

Due  to  malicious  obstruction  of 

track,  etc 110 

Due  to  miscellaneous  causes   .  .       913 


.1;612.53K 
1  .!)53.392 


302.592 
402,417 


llt2,717 
81.S,50:! 


Total 


.    4,855  $4.192.1.59 


lo:: 

388 


No.  Loss.  No.  Loss. 

6.167  .f5,615,746  5,042  $4,285,683 


821      $636,718      .547      $443,706 
1.841     1,502.325  1.G09     1.295.299 


297         230,907       255         136.241 
277        317,456       239        546.478 


71         157.290 
1.109     1,136,535 


vations  and  recommendations  which  wert? 
made  in  the  last  annual  report  of  the  Com: 
mission. 


Concrete  and  Goncrete-SteeL 


3.161     4.476  $.3,981,231  3.633  $3.;i.59.728 


IVital   collisions  and   derailments.  11.291   S9.383.077      1.018      10.244   10.643  $9.-596.977   8.675  $7.6i<5.406 


It  was  about  1893  that  the  first  important 
apiJiication  of  reinforced  concrete,  of  which 
Monier  appears  to  have  had  the  first  con- 
ception, was  made  in  France.  Since  that 
time  this  new  styie  of  construction  has  been 
extensively  used  and  its  adoption  seems  de- 
stined to  become  still  more  general. 

.\I.VrKlU.\LS    USED. 

Cement. — Portland  cement  and  other  slow^ 
setting  cements  are  generally  used  in  rein- 
forced constructions.  Lime  is  aiso  used  in 
the  parts  where  the  resistance  or  strength 
may  be  less,  and  quick-setting  cements  are 
used  in  the  construction  of  pipe's. 

I'roportions  of  Band  and  Gravel. — Al- 
though silicious  sands  and  gravels  are  prefer- 
able, those  of  calcareous  nature  may  be  used: 
wlien  the  former  are  not  available.  The  mix- 
ing is  done  in  proportions  varying  as  tho 
sizes  of  the  partic.es,  and  in  order  to  reduce 
the  voids  to  a  minimum.  In  buildings,  the 
usual  practice  is  to  add  300  -kg.  of  cement, 
to  a  total  volume  of  1.2  cu.  m.  of  sand  and 
gravel  mixed,  and  it  is  assumed  that,  after 
losses  at  the  mixing  pans  and  after  ram- 
ming, there  is  1  cu.  m.  of  concrete  meas-. 
ured  in  place.  In  submarine  works,  the  pro- 
portion of  cement  is  increased  to  500  or  550- 
kg.  per  cu.  m.,  measured  in  place. 

Wuier  Used  in  Mixin;/  CoHcrete. — Contrac- 
tors, as  a  rule,  use  a  concrete  which  is  jusr 
moist  enough  to  flow  between  the  reinforcin.? 
members  and  coat  them  with  cement,  but,  at 
the  same  time,  is  able  to  stand  ramming. 
Some  have  advised  the  use  of  very  wet  cou- 
t:reie  in  moulds  and  forms  perforated  with 
holes  through  which  the  excess  water  can  te 
drained;  out  several  experiments  have  shown 
that  the  concrete  thus  made  is  greatly  infe- 
rior as  to  its  resistance  and  coefficient  of 
elasticity. 

Metal. — The  cheapest  quality  of  steel,  hav- 
ing a  strength  of  40  to  45  kg.  and  an  elonga- 
tion of  20  to  26  per  cent.,  is  generally  used. 

AKK.\N(iEMEXT  OF  PUINCII'AL   MEMBEU.S. 

.Members  in  Tension. — Until  recently,  the 
reinforced  concrete  was  subject  to  tension  in 
deflected  members  only.  Lately,  M.  Vizentini 
Used  it  in  lattice  girders,  and  the  writer  has 
used  it  in  the  construction  of  the  chords  and 
web  members  of  the  bow-string  truss  bridge 
tested  to  destruction  at  Ivry,  Pans,  in  No- 
vember, 1S03.  In  both  cases,  the  aim  has  beeu 
to  give  to  the  metal  bars  the  same  lengtli 
as  the  members  they  reinforced,  and  in  doing 
so,  it  was  possible  to  obtain  members  which 
did  not  present  sections  of  smaller  resist- 
ance, such  as  are  found  in  riveted  members. 

Members  in  Compression. — In  France  the 
practice  is  to  reinforce  compressed  members 
with  longitudinal  bars  or  rods,  connected  at 
certain  intervals  by  perforated  diaphragms 
or  by  wires.  In  all  calculations,  the  trans- 
verse ties  are  neglected,  and  the  resistance 
of  the  metal  is  supposed  to  be  added  to  the 
resistance  of  the  concrete. 

The  upper  chords  of  the  Ivry  bridge  were 
designed  differently.  Helicoidal  spiral  rods 
were  bedded  in  concrete  near  the  surface, 
and  against  the  inner  (ace  of  these  coils  re> 
inforcing  longitudinal  rods  were  placed.  Sev- 
eral experiments  and  the  Ivry  test  have 
proved  that  the  spiral  rods  or  hoops  give 
to  the  core  of  concrete  gripped  within  them 
a  greater  crushing  strength — 2.4  times 
greater — than  the  strength  of  longitudinal 
reinforcing  members  of  the  same  weight. 

Moreover,  hooped  concrete  becomes  about 
20   times   more   ductile   than   concrete   rein- 

•.\bstract  of  a  paper  by  A.  Considi"'re.  presented 
before  the  International  Knglncering  Congress.  St. 
Louis.  October.  1904.  Translated  from  the  Frenoli 
by  I".  A.  Senrot. 


50O 


THE     RAILROAD     GAZETTE. 


Vol.   XXXVII..   Nn.   20. 


forced  longitudinally,  and,  therefore,  gives 
more  surely  and  more  completely  the  proper 
resistance  o£  which  it  is  capable,  notwith- 
standing settlements  of  the  abutments  or  the 
effecis  of  expansion. 

SLABS    AXU   BEAMS    SUBJECT    TO    FLEXURE. 

Designers  have  endeavored  to  invent  spe- 
cial arrangements,  the  description  of  which 
would  be  too  long;  only  their  essential  dif- 
ferences will  be  mentioned  herein. 

Longitudinal  Reinforcements.  —  Leaving 
out  of  consideration  reinforcements  latticed 
In  some  more  or  less  rational  way  and  skele- 
tons built  up  of  standard  shapes  and  riveted 
members,  the  use  of  which  has  only  a  sec- 
ondary importance  in  France,  it  may  be  said 
that,  generally,  the  longitudinal  reinforce- 
ments consist  of  round  rods  with  smooth  sur- 
faces, and  that  the  adhesion  of  the  concrete 
is  assumed  to  be  sufficient  to  prevent  slip- 
ping. Experiments  have  shown  that  such  is 
generally  the  case  under  two  conditions: 
good  workmanship,  and  a  relatively  low 
ratio  between  the  diameter  of  the  rods  and 
the  span  of  the  beams.  It  must  not  be  con- 
cluded from  this  that  bars  with  rough  sur- 
faces or  with  corrugations  will  not  be  use- 
ful, nor  that  the  method  of  tying  the  longi- 
tudinal rods  by  transverse  stirrups,  as  in 
done  in  foreign  countries,  could  not  be  util- 
ized. 

Some  designers  have  only  reinforced 
along  their  whole  length  the  lower  fibers  of 
members  subjected  to  flexure,  without  trying 
to  insure  the  resistance  to  tension  of  the 
upper  fibers,  above  the  supports,  where  bend- 
ing moments  of  opposite  direction  to  those 
existing  at  the  middle  of  the  span  are  de- 
veloped. With  this  faulty-  disposition,  se- 
rious breaks,  not  admissible  in  good  con- 
struction, occur  above  the  supports. 
There  are  two  rational  types: 
1. — In  continuous  beams  the  lower  rein- 
forcing members  are  generally  carried 
throughout  the  entire  length  of  the  beams, 
and,  in  addition  to  these,  upper  reinforcing 
members  are  placed  above  the  intermediate 
supports,  the  duty  of  which  is  to  resist  the 
negative  bending  moments. 

The  upper  reinforcing  members  are  ex- 
tended throughout  the  entire  length  of  the 
beams  when  the  concrete  has  not  strength 
enough  to  resist  all  the  strains,  or  simply 
when  it  is  found  convenient  to  do  so  in  order 
to  fix  the  transverse  ties. 

2. — In  the  second  type,  recommended  and 
used  by  M.  Hennebique,  only  one-half  of  the 
lower  bars  extend  horizontally  for  the  entire 
length  of  the  beams.  The  other  half  is 
found  only  at  the  center  of  the  beams,  along 
about  one-third  of  their  length  and  rise,  at 
both  ends,  at  such  an  angle  as  to  reinforce 
properly  the  upper  fibers  above  the  supports. 
Besides  the  advantage  of  reinforcing  the  con- 
crete, wherever  it  is  subject  to  tension,  with- 
out the  help  of  additional  rods,  the  bars  so 
bent  effectively  resist  all  shearing  stresses 
near  the  supports,  where  they  are  the  great- 
est. On  the  other  hand,  this  arrangement 
tends  to  lessen  the  compressive  strength  of 
the  beams  on  the  supports,  which  in  certain 
cases  may  be  detrimental.  It  is  well  also  to 
note  that  the  bars  so  bent  are  subject  to 
tensile  stresses  along  their  entire  length,  and 
that,  therefore,  they  tend  to  pull  their  ex- 
tremities with  all  this  concentrated  effort, 
whereas  straight  bars  are  held  by  the  adhe- 
sion distributed  upon  their  whole  length,  and 
exert  no  pull,  or  very  little,  at  their  extremi- 
ties. 

To  these  few  remarks,  which  refer  alike 
to  .ill  deflected  pieces,  it  is  well  to  add  a 
few  words  in  reference  to  arches  or  floors. 

Arches  or  floors  carrying  loads  are  gener- 
erally  reinforced  only  in  a  direction  perpen- 
dicular to  the  direction  of  the  beams.  On 
the  contrary,  floors,  such  as  street  or  bridge 
floors,  which  must  carry  heavy  concentrated 


loads,  are  reinforced  in  two  directions,  per- 
pendicular to  each  other.  They  are  often  di- 
vided into  squares  or  slabs  supported  by  two 
series  of  beams  forming  a  grillage. 

Transverse  Reinforcements. — These  rein- 
forcements, the  duty  of  which  is  to  resist  all 
shearing  stresses,  can  be  divided  into  three 
types: 

1. — Vertical  reinforcements,  composed  of 
flat  or  round  iron  wound  in  the  shape  of  stir- 
rups around  the  lower  reinforcing  bars. 

2. — Bars  alternately  inclined  at  45  deg.  in 
two  directions,  as  the  diagonal  members  of 
a  bridge  truss. 

3. — Bars  inclined  at  45  deg.  but  in  one  di- 
rection only  ascending  from  the  center  to- 
ward the  supports,  that  is,  in  the  direction 
where  the  shear  produces  tension. 

Theoretically,  the  last  type  is  the  most  ra- 
tional, but  it  is  little  used  owing  to  the  dif- 
ficulty of  keeping  these  inclined  members  in 
position  during  the  concreting,  when,  after 
all,  it  is  necessary  to  fasten  their  upper  ends 
to  horizontal  metal  bars  generally  doing  no 
work  whatever. 

The  second  type  adds  to  this  trouble  an- 
other, and  that  is  the  introduction  of  useless 
reinforcing  members  in  the  direction  of  the 
compression,  which  is  easily  resisted  by  the 
concrete.  Vertical  stirrups  are  used  in 
France  almost  exclusively. 

CALCULATION    OF    THE    BENDING    MOMENTS    AND 
SHEARS. 

In  all  armored  or  reinforced  construction, 
this  calculation  is  particularly  difficult, 
owing  to  the  fact  that  the  component  parts 
have  become  dependent  upon  one  another, 
losing  their  identity  in  the  whole.  This  sol- 
idarity of  the  component  parts  manifests  it- 
self in  three  distinct  ways. 

Longitudinal  Continuity. — Floors,  beams 
and  girders  are  nearly  always  continuous 
over  the  supports.  If  they  had  everywhere 
an  equal  resistance  to  flexure,  the  stresses 
could  be  determined  by  the  usual  formulas 
for  calculations  of  strength  of  materials;  in 
other  words,  if  a  were  the  common  length 
of  the  spans  and  p  the  uniformly  distributed 
load  per  meter,  the  bending  moment  would 
be  7,2  pa^  on  supports  and  V24  por  at  the 
middle  of  the  spans.  But,  in  most  construc- 
tions, the  load  bears  only  upon  certain  spans, 
and  therefore  the  moment  at  a  support  may 
be  much  lower  than  V,,  pa",  whatever  be  the 
construction  of  the  pieces,  and  the  moment 
at  the  center  of  the  spans  may  be  much 
higher  than  'A,  paS  so  that  the  safety  would 
be  endangered  in  certain  cases  if  the  stresses 
were  calculated  by  the  above  formulas.  This 
is  the  reason  why  French  designers  assume 
that  the  safe  minimum  of  the  moment  on 
the  supports  is  only  V„  pa^  so  that  the  re- 
sistance at  the  center  must  be  based  upon 
a  bending  moment  of  V,o  pa^-  It  is  known 
that  the  moment  would  be  %  pa-,  if  the  fact 
that  the  beam  is  built  in  or  fixed  at  both 
ends  were  neglected. 

Distribution  of  Concentrated  Loads  Be- 
tween Parallel  Members. — This  distribution 
depends  evidently  upon  the  relative  values  of 
the  floors,  slabs,  or  arches,  of  the  beams  and 
of  the  girders,  and  no  general  rule  can  be 
given.  However,  it  is  interesting  to  note 
that  in  the  experiments  made  by  the  Com- 
mission for  the  study  of  reinforced  concrete 
appointed  by  the  Minister  of  Public  Works 
in  France,  it  has  been  discovered  under  va- 
rious circumstances  that  the  fatigue  of 
beams  or  girders  supporting  concentrated 
loads  was  less  than  half  what  it  should 
have  been,  were  it  not  for  the  solidarity  of 
similar  and  parallel  members. 

Width  of  Arches  or  Floors  Strained  by 
Concentrated  Loads. — The  Commission  made 
no  experiments  in  this  instance.  It  is  evi- 
dent that  the  area  of  a  floor  containing  two 
series  of  reinforcements  perpendicular  to 
each  other,  and  strained — that  is,  under  the 


influence  of  a  load — depends  upon  the  thick- 
ness of  the  concrete  and  the  size  of  the  re- 
inforcements. For  floors  under  roadways, 
having  a  thickness  of  12  to  16  cm.,  it  is  gen- 
erally admitted  that  concentrated  loads  can 
be  uniformly  distributed  on  a  width  of  1  m. 
Participation  of  the  Arches  and  Floors  in 
the  Deflections  of  the  Beams. — The  experi- 
ments of  the  French  Commission  were  not 
made  upon  a  sufficiently  large  number  of 
constructions  to  permit  final  figures  to  be 
obtained;  but,  nevertheless,  their  results, 
give,  perhaps,  the  most  desirable  and 
profitable  data  for  the  calculations. 
Very  narrow  fioors  or  arches  may  be 
considered  as  being  intimately  united  to 
and  forming  parts  of  the  beams.  Th6  coef- 
ficient of  participation  is  still  0.90  when  the 
ratio  of  the  spacing  of  the  beams  to  their 
span  is  equal  to  0.40,  so  that  the  width  of 
the  floor  thoroughly  conforming  to  the  de- 
formations of  the  beam  is  0.90  X  0.40  =  0.'36 
of  the  span  of  the  beams.  If  the  spacing 
of  beams  increases  beyond  this  limit,  the  ef- 
fective work  done  by  the  floor  does  not  in- 
crease much,  and  the  equivalent  width  of 
floor  does  not  seem  to  go  beyond  0.40  of  the 
span  of  the  beams. 

CALCULATIONS     OF     THE     SIZES     AND     DEFORMA- 
TIONS  OF  REINFORCED   BEAMS. 

Formulas  More  Generally  Used. — In  calcu- 
lating dimensions,  M.  Hennebique  uses  an 
empirical  rule,  which  deserves  a  great  deal 
of  attention,  owing  to  the  very  large  number 
of  constructions  in  which  it  has  been  suc- 
cessfully used.  -But  some  engineers  who  do 
not  believe  in  using  methods  at  variance  with 
incontestable  scientific  principles,  do  not  ac- 
cept it  because  it  is  based  upon  the  hypoth- 
esis of  the  inequality  of  the  two  opposite 
components  of  the  couples  of  flexure.  In  ' 
practice,  the  result  of  the  empirical  formula 
mentioned  above  is  to  give,  for  tension  and 
for  parts  subject  to  tensile  stresses,  values 
from  5  to  20  per  cent,  lower  than  those  found 
with  the  other  formulas. 

It  appears  that  M.  Coignet  was  the  first 
to  publish  in  France  a  theoretical  study  of 
the  strength  of  armored  concrete,  in  which 
he  applied  to  the  calculations  of  bending 
stresses  the  hypothesis  of  the  conservation 
of  plane  sections,  which  serves  as  the  basis 
of  the  science  and  study  of  the  strength  of 
materials.  He  has  neglected  the  tension  in 
the  concrete  because  it  does  not  appear  in 
fissures. 

M.  Christophe  has  taken  up  the  same 
hypothesis  in  his  important  treatise,  "Le 
Beton  Arme  et  ses  Applications"  (Armored 
Concrete  and  Its  Applications).  He  has  cor- 
rected an  error  pertinent  to  the  position  of 
the  resultant  of  pressures,  and  has  taken  10 
as  the  ratio  ,of  the  coefficient  of  elasticity 
of  metal  and  concrete.  He  very  ably  de- 
duced from  these  hypotheses,  formulas  which 
apply  to  the  various  problems  the  designer 
has  to  solve. 

Results  Obtained  and  Consequences. — The 
writer  thought  advisable  to  study  the  prop- 
erties of  armored  concrete,  and,  first  of  all, 
the  effects  of  setting  in  relation  to  the  vol- 
ume; that  is,  its  contraction,  the  internal 
stresses  developed,  and  the  production  of  fis- 
sures or  cracks. 

Afterward,  he  found  that  armored  concrete 
when  intact,  or  the  concrete  of  blocks  or  por- 
tions separated  by  fissures,  can  withstand 
greater  elongations  than  those  which  break 
ordinary  unarmored  concrete,  and  that,  in 
these  supplementary  deformations,  the  coef- 
ficient of  elasticity  of  the  concrete  is  prac- 
tically nothing. 

He  proved  that  the  hypothesis  of  conserva- 
tion of  plane  sections,  although  wrong  in 
itself,  gave  results  accurate  enough  to  cal- 
culate all  bending  moments,  except  in  the 
immediate  vicinity  of  heavy  concentrated 
loads. 
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In  order  to  draw  from  these  facts  conclu- 
■sions  referring  to  the  calculation  of  armored 
constructions,  it  is  enough  to  recall  the  well- 
known  fact  that  the  coefficient  of  elasticity 
of  concrete  under  compression  decreases  very 
much  before  rupture  happens,  especially  in 
deflected  beams  where  there  is,  before  rup- 
ture, a  decided  shortening.  This  must  be 
borne  in  mind  in  all  calculations  of  resist- 
ing moments  and  breaking  loads,  and,  con- 
sequently, of  safe  working  loads  proportional 
to  this  resistance  or  strength. 

From  this  the  following  conclusions  can  be 
drawn: 

Longitudinal  Reinforcements  and  Con- 
crete.— For  preliminary  calculations  or  de- 
ductions following  the  deformations,  it  is 
necessary  to  take  into  account  the  tensile 
stresses  of  the  reinforced  concrete,  and  the 
nullification  of  its  coefficient  of  elasticity  be- 
yond the  elastic  limit. 

For  calculating  the  sizes,  there  is  an  added 
factor  of  safety  in  neglecting  not  only  the 
uncertain  help  given  by  the  tensile  strength 
of  the  concrete  to  the  resistance  or  strength 
of  the  reinforcing  members,  but  also  the  fact 
■that  the  neutral  axis  has  been  lowered,  as  a 
certain  consequence  of  the  tensions  developed 
even  in  fissured  concrete.  One  is  thus  com- 
pelled to  adopt  M.  Chiistophe's  formulas  by 
giving  to  the  ratio  of  the  coefficients  of  elas- 
ticity a  value  equal  to  15  or  even  20,  instead 
of  10,  in  order  to  take  into  account  the  di- 
minution of  the  coefficient  of  elasticity  of 
concrete  compressed  before  rupture. 

Transverse  Reinforcement  s. — Some  de- 
signers assume  that  the  transverse  or  in- 
clined reinforcements  ought  to  resist  alone 
the  sum  of  all  shearing  stresses.  Others 
think  that  for  floors,  slabs,  or  flat  arches, 
almost  invariably  poorly  reinforced,  and  re- 
sisting, in  consequence,  only  low  shearing 
strains,  concrete  and  the  longitudinal  rein- 
forcements are  sufficient  to  take  care  of  these 
strains  without  the  additional  help  of  stir- 
rups. On  the  contrary,  all  designers  seem 
to  be  of  one  accord  in  reinforcing  transverse- 
ly all  beams,  because  the  concrete  filling 
does  not  always  adhere  to  the  floor  girders. 


Railway   Signal    Association. 

The  annual  meeting  of  this  association  was 
reported  in  the  Railroad  Gazette  of  October 
21,  with  the  exception  of  the  discussion  of 
the  standard  specifications  for  manual  inter- 
locking machines  and  material,  as  proposed 
by  the  committee  on  that  subject.  The  sub- 
ject was  found  to  develop  so  much  discus- 
sion of  details  that  the  meeting  got  no 
farther  than  through  the  "General  require- 
ments." At  the  end  of  that  chapter  the  re- 
port was  laid  on  the  table,  with  a  view  to 
■continuing  the  discussion  at  subsequent  meet- 
ings. Mr.  Christofferson,  the' chairman,  re- 
ported that  he  had  been  unable  to  get  the 
members  of  the  committee  together  for  ade- 
quate discussion  of  the  subject  and  that 
therefore  the  conclusions  reported  had  been 
reached  by  correspondence.  This  naturally 
left  many  paragraphs  in  less  finished  form 
than  would  be  desirable,  and  numerous  points 
which  could  readily  be  settled  in  a  commit- 
tee meeting  were  brought  up  for  discussion 
in  the  general  meeting,  so  that  the  asso- 
ciation practically  spent  two  or  three  hours 
in  "committee  of  the  whole."  The  principal 
points  discussed  were  the  following: 

The  clause  referring  to  free  transportation 
of  material  was  made  to  read  necessary  men, 
tools  and  material,  some  members  having 
found  that  they  had  transported  long  dis- 
tances for  a  contractor  material  used  on  an- 
other road.  The  proposition  having  been 
made  that  clauses  which  are  liable  to  fre- 
quent change  should  be  omitted  from  stan- 
dard specifications,  Mr.  Ten  Eyck  suggested 


that  the  proper  rule  was  to  make  the  speci- 
fications as  full  as  possible  and  have  each 
clause  so  worded  that  the  changes  most  fre- 
quently desired  could  be  made  simply  by  eras- 
ing words.  Paragraph  No.  4  was  amended 
so  as  to  read,  "the  purchaser  will  do  all 
necessary  drnining.  grading  and  blasting,  and 
also  provide  all  necessary  permits  for  build- 
ing tower."  The  assoDiation  voted  down  a 
proposition  to  amend  this  paragraph  so  as 
to  require  the  purchaser  to  furnish  insu- 
lating rail  joints  and  rail  braces.  Paragraph 
No.  8  was  revised  to  read,  "all  threads  must 
be  United  States  standard  unless  variations 
therefrom   are   permitted   by   the   purchaser. 

It  was  voted  that  the  fiscal  year  of  the 
association  shall  hereafter  end  on  September 
30.  President  Mock  appointed  a  committee 
to  inquire  into  the  efficiency  of  long  burning 
lamps,  and  to  report  on  the  most  suitable 
illuminating  oils,  of  which  Mr.  C.  C.  Rosen- 
berg (L.  V.)  is  chairman.  Mr.  P.  G.  Ten 
Eyck  (N.  Y.  C.)  takes  the  place  of  Mr.  Bal- 
liet  as  chairman  of  the  Committee  on  Line 
Wires,  Mr.  Balliet  having  been  chosen  Sec- 
retary of  the  Association. 


Steam     Hammers    vs.    Drop     Hammers    for 
Pile   Drivers. 


Two  reports,  a  majority  and  a  minority 
report,  were  submitted  on  this  subject  to 
the  Association  of  Railway  Superintendents 
of  Bridges  and  Buildings  at  the  Chicago 
meeting.  The  majority  report  was,  in  part, 
as  follows:  The  superiority  of  the  steam 
hammer  for  some  classes  of  work,  such  as 
foundation  work  under  buildings,  piers,  etc., 
is  apparent;  while  for  road  work,  those  who 
are  using  steam  hammers  would  not  ex- 
change them  for  drop  hammers  under  any 
circumstances.  In  the  city  of  Chicago  where, 
jjerhaps,  more  piles  are  driven  for  founda- 
tion work  than  anywhere  else  in  the  United 
States,  steam  hammers  are  used  almost  ex- 
clusively. The  Illinois  Central  has  steam 
hammers  in  use  for  foundation  work  and 
also  uses  them  in  driving  falsework  from 
the  ground.  They  are  said  to  have  given 
most  excellent  service.  The  C.  &  E.  I.,  the 
Santa  Fe,  and  the  Fort  Worth  &  Denver  all 
use  steam  hammers  successfully  in  road 
work. 

The  committee  believes  the  steam  hammer 
is  the  best  type  of  hammer  for  all  kinds  of 
pile  driving,  and  when  used  with  a  bonnet 
makes  pile  driving  a  comparatively  easy  job. 
Piles  can  be  driven  without  injury  to  the 
pile  in  almost  any  kind  of  earth  with  a  steam 
hammer,  where  it  would  be  rent  from  head 
to  point  by  a  drop  hammer.  The  pile  is  held 
much  more  firmly  under  the  steam  hammer, 
and  is  guided  home  in  much  better  fashion 
than  can  be  accomplished  with  the  drop  ham- 
mer; besides  there  is  not  the  injurious  strain 
upon  car  and  machinery  that  is  felt  from 
the  drop  hammer. 

The  cost  of  maintenance  is  much  less  for 
the  steam  than  for  the  drop  hammer,  and 
the  cost  of  driving  piles  is  also  much  less. 
The  first  cost  of  the  steam  hammer  is,  of 
course,  much  greater,  but  it  is  a  good  invest- 
ment notwithstanding. 

The  report  is  signed  by  O.  J.  Travis,  Chair- 
man; N.  H.  LaFountain,  F.  J.  Leavitt,  G.  O. 
Lilly,  H.  Rettinghouse. 

The  minority  report  is  by  Mr.  R.  H.  Reid, 
of  the  Lake  Shore.  He  says:  "I  think  for 
very  hard  driving,  such  as  hard  clay  and 
hard  pan,  and  in  some  cases  for  very  soft 
driving,  that  the  heavy  drop  hammer  is  the 
best,  as  it  has  enough  energy  in  its  blow  to 
break  the  hold  of  the  pile  in  the  earth  and 
force  it  down,  where  many  times  a  steam 
hammer  will  not  do  this.  I  have  seen  a 
steam    hammer   bang   away   on   the   tops   of 


piles  until  they  were  completely  worn  off 
and  got  so  hot  that  they  even  took  fire,  but 
still  would  not  go  down.  I  think,  also,  that 
a  drop  hammer  is  more  convenient  to  handle 
than  a  steam  hammer,  in  a  road  driver,  as 
the  steam  hammers  are  so  very  heavy  that 
the  driver  needs  lots  of  counter-weight  to 
balance  it  when  it  is  swung.  Also,  they  are  so 
long  that  very  long  leaders  must  be  used 
in  order  to  get  piles  under  them,  and  with 
a  heavy  hammer  at  the  top  of  the  long  lead- 
ers the  machine  is  very  likely  to  tip  over 
on  the  track  with  much  elevation  or  a  track 
which  is  very  much  out  of  surface,  as  the 
tracks  frequently  are  where  work  is  being 
done.  If  I  could  only  have  one  hammer  for 
gcnei-al  railroad  pile  driving  I  would  prefer 
a  drop  hammer  to  a  steam  hammer,  as  I 
think  the  work  in  general  can  be  done 
cheaper,  everything  considered,  with  a  drop 
hammer  than  with  a  steam  hammer.  I  un- 
derstand, of  course,  that  a  steam  hammer  is 
very  desirable  in  some  kinds  of  work,  but 
for  a  single  hammer  I  would  prefer  a  drop 
hammer. 

"In  regard  to  using  a  bonnet  with  a  steam 
hammer,  this  same  piece  of  head  gear  can 
be  used  fully  as  well  with  a  drop  hammer, 
and  will  take  up  proportionately  less  of  the 
energy  of  the  blow  of  a  drop  hammer  thaa 
of  a  steam  hammer." 

The  following  communication  from  Mr.  A. 
S.  Markley,  of  the  Chicago  &  Eastern  Illi- 
nois, was  appended  to  the  report. 

During  the  past  year  the  Chicago  &  East- 
ern Illinois  bought  a  new  pile  driver  from 
the  Industrial  Works,  Bay  City,  Mich.,  with 
steam  hammer.  The  hammer  and  frame  com- 
plete weighs  5,170  lbs.  The  hammer  alone 
weighs  2,840  lbs.;  drop  of  hammer,  28  in. 
Tn  a  recent  test  made  with  this  hammer  it 
developed  the  following:  Sixty-six  blows  for 
1  ft.  penetration  with  steam  hammer,  time 
1  minute;  83  blows  for  1  ft.  penetration  with 
steam  hammer,  time  lV-2  minute. 

After  making  the  above  test  the  drop  ham- 
mer weighing  2,900  lbs.  was  placed  in  the 
leads  with  a  drop  of  32  ft.  with  the  follow- 
ing results:  Twelve  blows  1  ft.  penetration 
with  drop  hammer,  time  2  minutes;  10  blows 
1  ft.  penetration  with  drop  hammer,  time  2 
minutes;  10  blows  1  ft.  penetration  with  drop 
hammer,  time  3^,4  minutes;  12  blows  1  ft. 
penetration  with  drop  hammer,  time  214  min- 
utes. 

We  then  removed  the  drop  hammer  and  re- 
placed the  steam  hammer,  with  result  given 
below:  Two  hundred  and  three  blows  1  ft. 
penetration  with  steam  hammer,  time  3  min- 
utes: 341  blows  9  ft.  penetration  with  steam 
hammer,  time  5  minutes. 

These  tests  were  all  made  on  the  same  pile 
and  at  the  same  time  just  as  quickly  as  the 
change  in  the  hammers  could  be  made. 

With  our  experience  in  the  past  njne 
months  with  steam  hammers  there  are  sev- 
eral reasons  why  they  are  much  better  than 
the  drop  hammer.  The  effect  is  equal  if  not 
better  than  the  drop  hammer  and  requires 
no  toggling;  when  the  pile  is  once  placed 
in  the  leads  the  hammer  resting  on  it  holds 
it  in  line,  while  with  the  drop  hammer  a 
great  deal  of  toggling  is  necessary. 

With  the  hammer  we  have  a  pile  can  be 
driven  7  ft.  below  the  base  of  rail.  With  this 
arrangement,  by  using  a  little  care,  piles 
can  be  driven  to  their  proper  depth  without 
being  sawed  off  to  put  on  the  cap  for  tem- 
porary work.  This  we  have  done  in  a  num- 
ber of  cases  with  good  results  and  consid- 
erable time  saved.  In  several  cases  where 
the  piles  after  being  driven  the  tops  of  which 
were  of  uneven  surface,  after  the  cap  had 
been  placed  on  them,  the  steam  hammer  was 
set  on  the  cap,  and  pile  driven  so  that  the 
cap  had  a  uniform  bearing  on  all  of  them. 
With  the  steam  hammer  driving  the  top  of 
piles  below  the  rail,  which  cannot  be  done 
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with  f.ny  certainty  with  the  drop  hammer, 
there  is  from  2  to  3  ft.  of  pile  saved  on  every 
pile  driven,  which  in  the  course  of  a  year 
means  considerable  saving,  not  only  in  the 
length  of  piles  but  in  the  hammer  lines,  piles, 
rings,  and  time. 

In  the  test  just  referred  to  it  required  a 
great  many  more  blows  with  the  steam  ham- 
mer to  drive  the  pile  1  ft.  than  with  the 
drop  hammer,  with  the  latter  falling  the  full 
length  of  the  leads,  27  ft.  The  piles  were 
driven  just  as  firm  and  penetration  just  as 
deep  with  the  steam  hammer  as  it  could  be 
done  with  the  drop  hammer.  I  believe  every- 
thing is  favorable  to  the  former,  with  the 
additional  advantage  that  the  steam  hammer 
does  not  damage  the  pile  on  the  end  and  does 
not  require  it  to  be  banded,  which  saves  con- 
siderable money  in  this  direction.  It  makes 
no  difference  where  the  head  of  the  pile  is 
in  the  leads  with  the  steam  hammer.  It  is 
just  as  effective  one  place  as  another.  The 
longer  the  piles  in  the  leads  the  less  the 
drop  of  the  hammer  and  less  effect  the  ham- 
mer has  on  the  pile.  With  our  experience 
with  the  steam  hammer  we  can  drive  four 
piles  with  it  to  where  we  can  drive  two  with 
the  drop  hammer. 


cient  number  of  layers  to  resist  severe  ex- 
ternal mechanical  usage,  such  as  chafing, 
bruising,  etc.  Of  course,  other  things  being 
equal,  a  high  grade  of  rubber  is  an  advan- 
tage from  a  mechanical  standpoint,  but  in 
practical  the  only  real  effect  is  to  increase 
the  cost  of  hose  from  25  to  40  per  cent. 

In  order  to  get  more  definite  and  posi- 
tive information  on  which  to  base  the  new 
specifications,  the  Burlington  made  some  la- 
boratory and  service  tests  of  several  brands 
of  air-brake  hose  to  determine,  if  possible. 
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Specifications    for    Air-Brake    Hose.* 


The  former  M.  C.  B.  standard  specifica- 
tions for  air-brake  hose,  which  were  super- 
seded by  new  specifications  at  the  last  con- 
vention of  the  association,  called  for  a  three 
or  four  ply  hose  to  be  made  of  a  good  grade 


Label   for   Air    Hose,   C,    B.   &   Q. 

the  relationship  between  ordinary  laboratory 
tests  and  service  performance.  For  this 
purpose  twelve  lengths,  each  122  in.  long,  of 
six  different  brands  of  air-brake  hose  were 
obtained,  and  one  length  of  each  brand  was 
retained  to  make  laboratory  tests  to  repre- 
sent the  original  condition  of  the  material. 
The  other  lengths  were  applied  to  suburban 
passenger  cars,  each  length  having  a  brass 
tag  fastened  to  it,  showing  its  individual 
number  and  the  following  marking:     "Test 

Hose    No.    .      Return    to    Laboratory, 

Aurora,  III." 

Samples    were    called    in    at    intervals    of 


its  maximum  length  for  ten  minutes,  re- 
leased ten  minutes,  and  the  increase  of 
length  then  measured.  The  bursting  pres- 
sure was  determined  by  means  of  water 
pressure,  using  a  hand  pump.  The  bursting 
pressure,  friction  and  stretch  are  shown  in 
Fig.  1.  It  will  be  noted  that  the  original 
samples  of  the  brands  tested,  range  in  fric- 
tion from  1  second  to  40  minutes,  in  stretch 
from  2 1/2  in.  to  7  in.  and  in  bursting  pressure 
from  650  to  825  lbs.  per  sq.  in. 

The  most  striking  point  shown  by  the 
plotted  results  is  that,  although  some  sam- 
ples of  hose  have  high  initial  friction,  this 
friction  dropped  away  quickly,  and  seems  to 
bear  no  relation  whatever  to  the  bursting 
pressure  which  the  hose  maintains  or  to 
the  stretch  of  the  rubber.  These  results 
seem  to  indicate  that  just  as  good  service 
may  be  expected  from  a  hose  having  low 
friction  and  low  stretch  of  rubber  if  the  hose 
is  substantially  made,  as  can  be  expected 
from  a  hose  giving  high  results  in  these  two 
particulars. 

From  the  results  of  these  tests,  covering 
almost  three  years,  the  Burlington  drew  up 
the  following  specifications  for  air-brake  and 
signal  hose,  which  are  known  as  15B,  and 
are  dated  October  31,  1903.  Hose  is  now 
being  bought  in  accordance  with  them: 

1.  Air-brake  and  signal  hose  must  be  four-piy 
and  the  inner  tube  not  less  than  3/32  in.  thick. 
Each  length  must  be  22  inches  (variations  of  %  in. 
being  allowed)  and  capped  with  rubber,  vulcanized 
on  each  end.  The  wrapping  must  be  frictioned  on 
both  sides  and  must  have  a  distinct  layer  of  rub- 
ber between  each  ply. 

2.  The  inside  diameter  of  airbrake  hose  must 
be  not  less  than  1%  in.  nor  more  than  1  r>/lQ  In., 
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Fig.   1 — Friction,   Stretching   and    Bursting  Tests  of  Air   Brake   Hose. 


Second  Year        Third  Yr 


of  rubber  and  canvas,  canvas  layers  to  be 
strongly  frictioned  or  cemented  together  and 
the  inside  rubber  tube  to  have  a  high  de- 
gree of  stretch.  The  Burlington,  not  being 
satisfied  with  these  specifications,  drew  up 
a  different  set,  which  called  for  a  lower 
grade  of  rubber  for  the  inner  tube  and  fric- 
tion layers  between  the  canvas.  This  was 
done  because  experience  on  that  road  and 
elsewhere  had  shown  that  by  far  the  largest 
proportion  of  hose  was  rendered  unfit  for 
service  because  of  external  mechanical 
causes  and  not  through  failures  that  might 
be  attributed  to  the  quality  of  materials 
used.  The  function  of  air-brake  hose  is  to 
retain  air  under  pressure  without  leakage, 
and  to  do  this  succe.ssfully  the  inner  tube 
must  be  made  of  a  fairly  good  grade  of 
rubber  without  serious  imperfections  of  con- 
tinuity, the  canvas  layers  must  hold  together 
reasonably  well  and  there  must  be  a  sufB- 


•Abstract  of  a  paner  read  l>efore  the  American 
Socletv  for  Testing  >Iaferlal8  at  Atlantic  City.  N. 
.1.,  June.  1904,  by  M.  H.  Wlckhorst,  Knglneer  ot 
rests,  C.   15.   &  Q.,  Aurora,   III. 


six  months  and  subjected  to  the  regular  la- 
boratory tests.  The  laboratory  tests  were 
the  usual  ones,  consisting  of  determination 
of  the  friction  of  canvas  layers,  stretch  of 
inside  rubber  tube,  permanent  set  taken  by 
rubber,  bursting  pressure  and  observations 
concerning  the  condition  of  the  hose.  The 
friction  of  the  hose  was  determined  by  tak- 
ing a  section  of  hose  1  in.  wide,  placing  it 
on  a  roller  I14  in.  in  diameter  and  attaching 
a  25-lb.  weight  to  a  loosened  end  of  the  can- 
vas. The  friction  was  determined  by  the 
time  it  took  for  the  weight  to  unwind  a 
length  of  12  in.  The  stretch  of  rubber  was 
determined  by  measuring  the  length  to  which 
1  in.  of  the  inside  tube,  1  in.  wide,  would 
stretch  before  breaking.  This  differs  from 
the  present  method  of  making  and  express- 
ing results  of  stretch  in  that  at  present  a 
length  of  2  in.  is  used,  and  the  stretch  is 
expressed  in  per  cent.  The  permanent  set 
was  determined  by  first  stretching  the  rub- 
ber to  nearly  its  maximum  length,  releas- 
ing, and  then  placing  gage  marks  1  in.  apart 
on  it.     The  rubber  was  stretched  to  nearly 


and  shall  have  enlarged  ends  as  follows :  For  a 
space  of  3  In',  from  the  ends  the  internal  diam- 
eter shall  be  not  less  than  1%  in.  or  more  than 
3  7/10  in.  The  inside  diameter  of  signal  hose 
must  be  not  less  than  1  in.  or  more  than  1  1/16  in. 
and  shall  have  enlarged  ends  as  follows:  For  a 
space  of  3  in.  from  the  ends  the  internal  diam- 
eter shall  be  not  less  than  1  5/32  in.  nor  more 
than  1   7,  32   in. 

3.  Each  standard  length  of  hose  must  bear  label 
like  the  one  shown  below.  In  the  left-hand  space 
must  appear  the  month  and  year  of  manufacture, 
in  the  ri^ht-hand  space  the  serial  number  and  In 
the  bottom  space  the  manufacturer's  name.  The 
figures  enclosed  are  for  use  in  marking  the  date 
of  application  and  removal.  The  ligures  must  be 
not  less  than  3/l()  in.  in  height  and  stand  in  re- 
lief not  less  than  1/32  in.,  so  as  to  be  readily  re- 
moved by  cutting  without  endangering  the  cover 
tube. 

4.  Air-brake  and  signal  hose  will  be  ordered  In 
lots  ot  200  or  mulliples  thereof.  Each  lot  of  200 
must  boar  a  manufacturer's  serial  number,  com- 
mencing with  1  on  the  first  of  the  year  and  con- 
tinuing consecutively  until  the  end  of  the  year. 
For  each  lot  of  200  hose  ordered  201  must  be 
furnished.  On  receipt  of  shipment  one  piece  from 
each  lot  will  be  submitted  to  the  following  tests: 

5.  Jlurslinf/  Test. — .\  section  3  In.  long  will  be 
cut  from  one  end  of  the  test  hose  and  the  remain- 
ing 19  In.  will  be  mounted  ou  standard  nipples 
and  must  stand  an  hydraulic  pressure  of  150  lbs. 
per  sq.  In.,  under  which  pressure  It  must  not  ex- 
pand more  than  3/lC  in.  in  diameter,  and  subse- 
quently must  stand  500  lbs.  hydraulic  pressure  per 
sq.   In.   for  ten  minutes  without  bursting. 

6.  Strttchino  Test. — A  section  of  the  Inner  tube. 
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I  in.  wide  will  be  stretched  300  per  cent,  and 
then  immediately  released.  Marks  2  in.  apart  will 
then  be  placed  on  it.  the  rubber  stretched  300  per 
cent.,  or  so  the  marks  are  8  in.  apart,  held  for 
ten  minutes,  then  released  for  ten  minutes  and 
elongation  noted.  The  rubber  must  stretch  30IJ 
per  cent,  for  ten  minutes  without  breaking,  and 
must  not  take  a  permanent  elongation  of  more 
than    '1    in. 

7.  Material  failing  these  requirements  will  be 
rejected  and  disposed  of  as  manufacturers  may  di- 
rect   at    their   expense. 

It  will  be  noted  that  the  Burlington  speci- 
fliation  differs  materially  from  the  former 
M.  C.  B.  specifications  in  the  following  par- 
ticulars: 

First — It  requires  no  test  for  friction  of 
■canvas. 

Hecond — Instead  of  calling  for  stretch  of 
400  per  cent.,  it  calls  for  only  300  per  cent. 

Third — The  bursting  pressure  is  about  the 
same. 

In  order  to  fully  meet  the  M.  C.  B.  re- 
quirements, a  much  higher  grade  of  rubber 
is  required  in  the  inner  tube  and  between 
the  canvas  layers  than  is  necessary  for  the 
service  to  which  the  hose  is  put,  resulting  in 
an  increase  of  cost  to  the  railroad  company 
of  from  25  to  40  per  cent.,  with  apparently 
but  little  if  any  increased  service  from  the 
hose. 

The  Burlington  has  been  buying  hose  to 
its  own  specification  since  January  1,  1903, 
and  in  order  to  have  some  fairly  definite 
information  as  to  the  performance  of  speci- 
fication hose,  a  record  was  started  of  all 
such  hose  removed  from  service.  All  hose 
removed  from  the  C,  B.  &  Q.  R.  R.  division  of 
the  Burlington  System  is  shipped  to  the 
store  at  Aurora,  111.  When  received  here 
it  is  looked  over  by  a  laboratory  inspector 
and  record  made  of  each  length  of  hose  on 
a  card  form  3  in._  x  5  in.,  as  shown  below: 
Air  Hose  Failures. 


This  record  has  not  been  kept  long  enough 
to  draw  conclusive  evidence  from,  but  it 
seems  to  show  fairly  clearly  that  the  great 
bulk  of  hose  is  removed  on  account  of  being 
rendered  unfit  for  service  by  external  me- 
chanical causes,  apparently  largely  due  to 
abuse  by  trainmen.  For  instance,  failures 
due  to  Class  A,  "Torn  Apart,"  are  undoubt- 
edly largely  cases  where  the  brakeman  has 
failed  to  uncouple  the  hose.  Failures  due 
10  Class  D,  "Bruised  at  Nipple  End,"  show 
36.2  per  cent.  These  apparently  are  cases 
where  the  brakeman  finds  the  angle  cock 
hard  10  turn  and  uses  his  heel  or  a  piece 
of    iron    and    accidentally    hits   the    hose    at 


From  the  table  it  would  seem  that,  while 
hose  cheap  in  price  is  dear  in  net  re- 
sults, on  the  other  hand,  hose  high  in  price 
Is  likewise  not  the  most  economical. 


Travelers  for  Erecting   Steel    Bridge  Spans 
Up  to  200  Feet. 


The  best  form  of  traveler  to  be  used  in 
erecting  steel  railroad  bridges  of  spans  up 
to  200  ft.  furnished  one  of  the  most  inter- 
esting subjects  for  discussion  at  the  recent 
meeting  of  Superintendents  of  Bridges  and 
Buildings  in  Chicago.  The  committee  having 
the  nipple  end,  bruising  and  weakening  it  the  subject  in  charge  reported  as  follows: 
at  this  point.  Where  hose  fails  due  to  mate-  After  considering  in  a  general  way  the 
rial  giving  out,  it  is  almost  always  due  to     methods  followed  by  different  railroad  com- 


unwrapping  of  the  outer  covers.  This  appa- 
rently would  argue  for  high  friction,  but 
it  will  be  noted  that  the  percentage  of  fail- 
ures from  this  cause  is  not  great,  and  as 
shown  above,  even  where  hose  has  high  ini- 
tial   friction,   this  quality  is  short-lived. 

In  order  to  determine  how  long  a  sample 
of  bose  retains  its  friction  when  kept  with- 
out being  put  into  service,  samples  were 
retained  in  the  laboratory  as  shipments  were 
inspected,  making  determinations  of  fric- 
tion, stretch  of  rubber  and  set  of  rubber  at 


panies  and  contractors  in  the  erection  "of 
bridges  of  less  than  200  ft.  span,  it  was  de- 
cided that  in  order  to  cover  the  field  fully, 
inquiries  must  definitely  include  derrick  cars 
and  similar  equipment,  as  well  as  the  type 
usually  called  travelers.  The  replies  re- 
ceived to  inquiries  sent  out  represent  rail- 
roads having  a  total  of  about  90,000  miles  of 
main  line.  Those  companies  which  are  defi- 
nitely committed  to  the  erection  of  steel 
bridges  with  their  own  men  and  equipment 
comprise   lines  covering  about  5.5,000   miles. 


intervals  of  three  months.    The  results  of  the    Those  companies  which  have  contractors  do 
determination  of  friction  are  shown  below:       their  erecting,  comprise  lines  having  a  total 


Class, 
Most    Serv., 

Date    Made,  Serial    No. 

Out    serv.,      Rec'd    at    Lab. 


Maker. 

In   serv., 

A.  B.  or  Sig.. 

Descriptive  of  failure, 

Instructioiis  for   making  out   this   record 
and  tabulation  of  the  results  are  as  follows: 

nURLINGTON  ROUTE  LABORATOKT,   AURORA,   ILL. 

Air  Hose  Failures. — Methods  of  Keeping  Rec- 
ords  and  Tabulating  Statistics. 
1.  For   each   sample   of   failed    air-hose    received 
at    the    laboratory    or    Aurora     Store     fill     out    a 
printed  card  .3  by"  5  in.  provided  for  the  purpose 
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From  this  it  will  be  noted  that  all  the  sam-  mileage  of  about  30,000  miles.    More  than  60 

pies    show    a    loss    of    friction    after    three  per   cent.,    therefore,   of   the   mileage   repre- 

months;  most  of  them  losing  almost  all  fric-  sented  by  the  replies  received  is  committed 

tion  in  six  months,  although  in  some  cases  to  the  policy  of  erecting  its  own  bridges.    In 

the  friction  is  retained  somewhat  longer.  many  cases  the  companies   which   do  their 

In  this  connection  it  will  probably  be  of  own   erecting   limit   this   practice   to   girder 

interest  to   include   some   figures  as  to  the  bridges  and  in  some  cases  to  the  short  gir- 

amount  of  hose  used  per  car  per  year,  com-  ders.      This    limitation,    however,    does    not 

piled  by  G.  G.  Yeomans,  Purchasing  Agent  of  apply  to  a  large  percentage  of  the  total  mile- 

the  Burlington.     Figures  were  first  obtained  age.     It  is  found  that  out  of  the  90,000  miles 

2"'iroseYail'uV4s"sho'urd"be"ciassi'fied  as~follows:    from  the  purchasing  agents  of  a  number  of  represented    by    replies    received,   something 


Due   to   External   Causes. 

A — Torn   apart. 

H— Chafed. 

f— Cut. 

11 — Bruised     at      nipple 


to  QiiaHtii  of  II0.1 
II — Defective  inner   tube. 
I — Defective    outer    cov- 
ering. 
.T — Defective   wrapping, 
-l^nclassified. 


end.  K 

-Bruised    at    couplin); 

end. 
— Kinked. 
— Unclassified. 

The  cards  should  be  classified  in   the  file  as   fol- 
lows : 

First. — By  periods  of  time.   c.   <j.,  one  year. 

l^econd — By    maker. 

Third — By   class  of   failure. 

I'^ourth — By    months_^   service,    using    periods    of 


roads  on  which  climatic  conditions  were  about  over   35,000   miles   apply   to    systems   which 

the  same  as  the  Burlington  and  of  the  num-  erect  all  their  own  steel  bridges, 

her  of  feet  of  hose  bought  exclusively  for  xhe  use  of  derrick  cars  is  quite  generally 

repairs  covering  a  period  of  two  years.     He  advocated     in     the     replies     received,     but 

also   obtained    independently    from   the   me-  ^j^g  extent  to  which  they  are  used  varies  ac- 

chanical    departments,   the  average   number  cording   to    circumstances.     The   Chicago   & 

of   all   classes   of   air-brake   equipment   cov-  North  Western,  the  Illinois  Central  and  the 


ering  passenger  cars,  locomotives,  freight 
cars,  etc.  From  this  he  has  figured  the  num- 
ber of  feet  of  hose  used  per  car  per  annum 
for  repairs.     These  roads  were  using  differ- 


Chicago,  Burlington  &  Quincy,  representing 
a  total  of  approximately  15,000  miles  of  line, 
have  practically  adopted  the  derrick  car  as 
the  best  equipment  for   erecting  all  classes 


th'r°e'"m°omhs'  ^ervicr?houid^  be°  dafsifled    ent  qualities   of   hose,   and   the   results   are    ^f  gteel  railroad  bridges  under  200  ft.  span 


as   four  months'  service. 
4.  At   the   end   of   each    year   or   such   period   as 
may   be  desired   the  statistics  should   be  tabulated 
on  a  tracing  made  for  the  purpose. 

This  record  has  been  kept  since  October, 
1903,  and  the  results  so  far  developed  are 
shown   below: 


shown  below: 


Feet 
rer  Car 
Per  Year 


Koad.  Price   of   Hose 

Burlington    Medium   147 

No     1    Medium     151 

No.    2    High    priced 1.30 

No    3    Cheapest     3.35 

No    ■!    Part   cheap,   part  medium.  1.85 

No.    5    Cheap     2.14 


TIME  IN   SERVICE. 


Class   of   Failure,     m. 

Torn    apart 9 

Chafed    6 

Cut    1 

Bruised  at  nipple 

end    29 

Bruised    2.t    coup- 
ling end   6 

Kinked    1 

Unclassified 8 

Inner    tube 

Outer    cover 

Wrapping    

Unclassified    ....      1 
Total CI 


Per 

Cent. 

S.35 
13.9 
2.38 


46 
79 
33 


9.13 
15.7 
6.55 


.39 

.59 

99.9 


1  5  -i- 

r  OS  ■-':'■ 


This  means  not  only  girder  bridges,  but 
through  truss  bridges  as  well. 

The  drawings  and  photographs  which  tho 
committee  has  accumulated  indicate  that 
there  is  very  little  choice  between  one  over- 
head traveler  and  another.  They  also  indi- 
cate that,  so  far,  at  least,  as  essential  ele- 
ments are  concerned,  there  is  very  little  dif- 
ference between  one  derrick  car  and  another. 
It  would,  therefore,  appear  that  any  discus- 
sion of  the  subject  must  be  primarily  a  dis- 
cussion of  the  comparative  merits  of  derrick 
cars  and  through  travelers.  The  following 
is  a"  summary  of  the  points  which  have  been 
given  consideration  by  the  committee: 

(1)  Adaptability.  Years  of  experience 
have  shown  the  overhead  traveler  to  be  per- 
fectly adapted  to  the  erection  of  through  and 
deck  bridges.  Its  general  type  is  well-known 
and  simple.     It  is  generally  conceded,  how- 


504 


THE     RAILPOAD     GAZETTE. 


Vol.  XXXVII.,   No.   20. 


ever,  that  the  derrick  car  is  better  fitted  for 
erecting  girder  bridges. 

(2)  Interference  with  Traffic— It  is 
claimed  by  the  advocates  of  the  overhead 
traveler  that  this  type  of  rig  interferes  less 
with  traffic  and  is,  therefore,  preferable  for 
use  on  lines  where  trains  are  frequent.  A 
derrick  car,  in  order  to  meet  the  require- 
ments placed  upon  it,  must  be  self-propelling 
and  if  the  turnout  has  been  constructed  in 
close  proximity  with  the  bridge,  the  inter- 
ruption of  traffic  should  not  be  much,  if  any, 
greater  than  that  occasioned  by  erection  with 
an  overhead  traveler.  A  self-propelling  der- 
rick car  will,  in  many  cases,  take  the  place 
of  a  work  train  and  result  in  less  interfer- 
ence to  traffic  for  that  reason.  . 

(3)  Cost  of  Preliminary  Preparations. — 
The  additional  cost  in  case  of  an  overhead 
traveler  is  represented  by  the  extra  width 
of  falsework  to  provide  a  runway  for  the 
traveler,  and  by  the  cost  of  erecting  and 
taking  down  the  rig.  The  extra  cost  in  case 
of  derrick  car  consists  of  the  provision  of 
spur  track  at  the  site  for  the  use  of  the  car. 

(4)  Economy  in  Operation. — No  reliable 
information  regarding  costs  was  obtained  by 
the  committee.  Its  opinion  is  that  in  the 
erection  of  girder  bridges  and  trestles  a 
derrick  car  is  by  far  the  cheapest  form  of 
rig  to  be  used;  and  for  the  erection  of  truss 
bridges  a  derrick  car  is,  to  say  the  least,  no 
more  expensive  in  operation  than  an  over- 
head traveler. 

(5)  Permanent  Investment. — As  a  perma- 
nent investment  the  overhead  traveler  is 
much  less  than  the  derrick  car,  but  the  der- 
rick car  can  be  used  in  so  many  other  ways 
when  it  is  not  engaged  in  the  erection  of 
bridges  that  it  is  found  by  those  who  have 
used  it  to  be  a  most  valuable  tool  to  have  in 
the  department. 

The  report  is  signed  by  G.  W.  Smith,  Chair- 
man; Moses  Burpee,  George  J.  Bishop,  A.  O. 
Cunningham,  J.  C.  Hain.  I.  F.  Stern. 


General   Passenger  Agents. 


The  forty-ninth  annual  meeting  of  the 
American  Association  of  General  Passenger 
and  Ticket  Agents  was  held  at  Fort  Monroe. 
Va.,  October  19  and  20.  The  election  of  of- 
ficers resulted  in  the  choice  of  Mr.  F.  E. 
Boothby  (Maine  Central)  as  President  for 
the  ensuing  year;  A.  J.  Smith  (L.  S.  &  M. 
S.),  Vice-President,  and  Messrs.  T.  W.  Lee, 
\V.  L.  Ross  and  Charles  Cleland,  members 
of  the  executive  committee.  Mr.  A.  J.  Smith, 
the  veteran  Secretary,  declined  re-election, 
and  C.  M.  Burt  (Central  of  New  Jersey),  of 
New  York  City,  was  elected  to  succeed  him. 

Among  the  communications  from  other  as- 
sociations was  one  from  the  Traveling  Pas- 
senger Agents,  by  Mr.  G.  G.  Noble,  South 
Eastern  Passenger  Agent  of  the  Lehigh  Val- 
ley, Philadelphia.     This  report  tells  us  that— 

The  powfT  to  make  friends  and  to  form  an 
acquaintanceship  immediately  is  most  iiidi.spen- 
sable  to  the  .successful  traveling  pas.senger 
agent.  Personal  friendship  is  the  principal 
stock  in  trade  he  has  to-day.  In  the  days  of 
the  old  quarter-sheet  and  old-fashioned  colonist 
raovpments.  when  the  traveling  passenger  agent 
performed  nearly  all  of  his  transaction.s  through 
the  local  ticket  agent,  I  am  told  that  it  was  not 
deemed  e.s.sential  for  him  to  be  on  intimate 
terms  with  the  pa.ssenger.  Tlii.s  is  not  the  case 
to-day.  The  traveling  pa.ssenger  agent  must  be 
personally  acquainted,  not  only  with  every  lo- 
cal ticket'  agent  and  every  j>assenger  representa- 
tive of  foreign  lines  in  his  district,  but  he  must 
have  a  host  of  friends  in  every  city,  town  and 
village  in  his  territory.  He  should  be  on  inti- 
mate terms  with  the  business  and  professional 
iiien  and  be  well  acquainted  with  the  news- 
paper fraternity  throughout  his  territory.  A 
gen>  ral  pa.ssenger  agent  of  one  of  our  large.st 
roi/'i-;  made  a  statement  not  long  ago  that  it 
was  advisable  to  change  traveling  pa.s.senger 
agents  from  one  territory  to  another  to  pre- 
vent  them   from   becoming  "rusty."     But  if  a 


traveling  passenger  agent  becomes  rusty  in  one 
territory  he  will  soon  get  that  way  in  another. 

When  the  meeting  took  up  the  resolution 
to  abolish  or  restrict  the  business  of  Sun- 
day excursions,  a  large  number  of  telegrams 
and  letters  were  produced  from  religious  or- 
ganizations in  all  parts  of  the  country.  Sec- 
retary Smith  said  that  the  better  element  of 
the  entire  country  was  protesting  against  the 
desecration  of  the  Sabbath  and  demanding 
that  employees  be  given  a  regular  rest  day. 
The  charges  of  Sabbath  desecration  appear 
to  be  based  to  a  considerable  extent  on  the 
experience  of  some  country  towns  which  have 
been  flooded  with  undesirable  and  lawless 
crowds  from  large  cities,  brought  out  on  one- 
day  excursions.  A  representative  of  the 
Michigan  Central  said  that  his  road  had  for 
years  refrained  from  running  Sunday  excur- 
sions, but  had  been  obliged  to  enter  the  field 
under  pressure  of  competition.  The  business 
produces  about  $150,000  a  year,  but  the  com- 
pany is  ready  to  discontinue  it  whenever  the 
other  lines  will  join  in  the  movement.  The 
General  Passenger  Agent  of  the  Maine  Cen- 
tral  opposed   the   resolution   on   the   ground 


only   be  dealt   with  by  each   line  for   itself. 
No  decisive  action  was  taken,  the  question 
being  referred  to  the  several  local  traffic  asso- 
ciations. 


A    New    Electric  Traveling    Hoist. 


The  Niles  electric  traveling  hoist  shown  in 
the  accompanying  illustration  is  made  by  the 
Niles-Bement-Pond  Company.  New  York,  in 
sizes  ranging  from  three-quarters  of  a  ton  to 
six  ton  capacity.  It  can  be  used  either  as  a 
hoist  or  a  small  capacity  crane.  When  used 
as  a  hoist  it  is  run  on  an  I-beam  track  and 
when  used  as  a  crane  it  is  mounted  on  a 
traveling  bridge  and  is  arranged  to  run  be- 
tween the  two  I-beams  or  channels  of  the 
bridge.  The  controllers  for  raising  and  low- 
ering the  hook  and  operating  the  traversing 
mechanism  can  be  placed  either  on  the  hoisr, 
on  the  bridge  and  operated  by  cords  from 
the  floor,  or  in  an  operator's  cage  attached 
to  the  bridge. 

When  tised  on  an  I-beam,  the  controllers, 
are  attached  to  the  hoist  and  are  operated  by 


A    New    Electric  Traveling    Hoist. 


that  Sunday  recreation  is  demanded.  Mr. 
Hardwick,  of  the  Southern,  made  a  plea  for 
Sunday  observance.  He  said  that  his  road 
had  discontinued  Sunday  excursions;  this  on 
moral  grounds  and  also  because  of  the  feel- 
ing that  they  did  not  pay.  "I  have  still  the 
old-fashioned  idea  of  the  Sabbath  day,"  said 
Mr.  Hardwick.  He  held  that  the  running  of 
Sunday  excursions  was  purely  a  local  line 
matter,  and  largely  one  of  particular  local- 
ity. He  said  that  as  a  general  proposition 
the  Southern  did  not  encourage  Sunday  ex- 
cursions, and  furthermore,  these  were  pro- 
hibited to  some  extent  in  certain  States  in 
which  the  company's  lines  run;  that  person- 
ally and  officially  he  did  not  believe  in  en- 
couraging Sunday  work,  or  overtime  at  the 
office,  at  night,  or  on  holidays;  that  the  men 
were  all  the  better  for  having  these  periods 
of  rest  and  recreation  for  their  own  enjoy- 
ment. At  the  same  time  a  certain  amount 
of  Sunday  work,  including  some  Sunday  ex- 
cursion traffic,  he  believed  required  by  the 
public;  it  is  in  itself  helpful  to  the  public; 
but  these  were  matters  which  could  not  be 
legislated  upon  in  any  general  or  blanket- 
like   rule,    and    the    matter    therefore    could 


cords  from  the  floor.  This  hoist  will  run 
on  straight  and  curved  tracks,  and  it  is 
usually  provided  with  a  separate  motor  for 
traversing,  but  if  desired,  hand  traverse  can 
be  furnished,  or  all  the  traversing  mechan- 
ism may  be  omitted  and  the  trolley  moved 
along  the  track  by  pushing  on  the  load.  The 
increased  service  of  the  electric  traverse, 
however,  much  more  than  compensates  for 
the  slight  additional  cost. 

The  hoist  is  self-contained  in  a  heavy  cast- 
iron  frame  to  which  the  motors  are  attached 
end  on,  and  the  power  is  transmitted  directly 
from  the  armature  shaft  to  the  drum  shaft 
through  a  train  of  worm  wheel  gears. 

The  traversing  mechanism  is  also  driven 
through  a  train  of  worm  and  worm  wheel 
gears  similar  to  the  hoisting  mechanism,  ex- 
cept that  when  the  trolley  is  arranged  to 
run  on  a  single  I-beam,  a  double  set  of  trans- 
mission gears  is  used  to  connect  the  worm 
gear  shaft  to  the  truck  wheel  shafts.  All 
the  mechanism  is  enclosed  in  an  oil  and  dust 
proof  casing  and  is  noiseless  in  operation. 

In  addition  to  the  braking  effect  obtained 
by  the  use  of  the  worm  and  worm  wheel,  an 
electric  brake  is  attached  to  the  hoist  motor. 
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The  fact  forecast  has  become  the  fact  ac- 
complished; and  by  purchase  of  about  1,000 
shares  above  a  majority  of  the  stoclc  the  New 
Yorl<,  New  Haven  &  Hartford  has  secured 
control  of  the  New  York,  Ontario  &  Western. 
The  purchase  price  was  $45  a  share,  and,  in 
fixed  charges,  the  New  Haven  people  figure 
out  that  the  control  will  cost  them  about 
$460,000  a  year,  or  about  $960,000  a  year  if 
the  minority  stock  is  financed  into  their 
strong  box  at  $40;  and  they  assert,  with 
plausibility,  that  the  earnings  of  the  Ontario 
will  cover  this  expenditure,  not  counting  in- 
creased receipts  from  traffic  which  the  New 
Haven  will  bring  to  it.  The  fiscal  transac- 
tion, however,  mainly  concerns  the  share- 
holders of  the  two  roads  and  may 
be  left  there.  But  there  are  other 
aspects  in  which  the  transfer  be- 
comes a  matter  of  importance  to 
the  public,  and  it  may  even  be 
said  to  take  a  conspicuous  place 
in  the  railroad  history  of  the 
country. 

Up  to  last  week  Wednesday,  the  New 
Haven  had  been  a  local  railroad.  It  had,  to 
be  sure,  large  mileage  and  great  earning 
power,  a  great  Boston  terminal,  and  a  navy 
of  Sound  steamers;  and  within  its  own 
bounds  an  almost- complete  territorial  mon- 
opoly. But  in  its  relation  to  the  western 
through  business  it  was  weak.  In  fixing 
through  freight  rates  it  has  been  obliged  to 
submit  to  what  it  deemed  unfair  demands  of 
the  lines  west  of  the  Hudson  River.  It  is 
hardly  a  strained  metaphor  to  say  that  in  its 
relation  to  the  great  trunk  lines  it  has  been 
a  kind  of  colossal  terminal  freight  yard;  and 
a  threatened  paring  a  few  months  ago  ol' 
coal  percentages,  with  difficulty  fought  off, 
and  which  would  have  cost  the  New  Haven 
some  $300,000  a  year,  may  be  regarded  ao 
the  starting  point  of  the  present  "deal."  Thi' 
resistance  of  the  coal  companies  to  the  New 
Haven's  Lehigh  &  Hudson  River  plan  of  get- 
ting to  the  coal  fields  was  another'  incentive. 

It  is  primarily  under  the  spur  and  stress 
of  such  a  situation  that  the  New  Haven  has 
taken  its  radical  step.  It  will  now  have  a 
voice  in  fixing  coal  rates;  and,  as  it  con- 
nects with  the  Erie  at  Campbell  Hall,  30 
miles  from  the  Hudson  River,  and  with  the 
New  York  Central  at  Oneida,  122  miles  west 
of  Albany,  it  may  have  more  influence  in 
fixing  rates  to  and  from  Chicago. 

By  this  invasion  of  the  coal  fields  it  be- 
comes an  owner  of  a  considerable  coal  field,  a 
large  coal  yard  for  New  England  factories, 
and  enters,  as  a  factor,  into  the  coal  com- 
bination, so-called;  and  it  proposes  to  be- 
come its  own  fuel  carrier.  That  the  coal- 
road  and  trunk-line  presidents  resisted  this 
incursion,  to  the  best  of  their  ability  may 
well  be  believed;  and  it  would  be  interesting 
to  know  at  their  reported  meeting  with  Mr. 
Mellen  last  week  Tuesday  what  words  were 
spoken  and  what  compromises  offered  and  re- 
jected. But,  whatever  the  proceedings,  it  is 
certain  that  Mr.  Mellen,  with  the  Ontario  & 
Western  option  in  his  pocket,  held  the 
handle  of  the  whip. 


We  mentioned  last  week  several  of  the  atl- 
vantages  to  be  derived  from  this  new  pos- 
session, and  they  have  since  been  confirmed 
in  the  semi-official  announcement  of  the 
transfer.  To  complete  the  record  it  may  be 
added  that  the  Ontario  &  Western,  with  its 
500  miles  of  road  and  good  equipment,  has 
also,  under  its  old  hard  and  fast  contract 
running  for  about  175  years,  and  antedating 
the  New  York  Central  control  of  the  West 
Shore,  large  terminal  privileges  at  Wee- 
hawken,  opposite  New  York,  which  it  reaches 
over  52  miles  of  the  West  Shore.  This  con- 
tract, subject  to  one  or  two  technical  differ- 
ences, is  strikingly  analogous  to  that  under 
which  the  New  Haven  uses  the  Grand  Central 
Station  in  New  York  city;  and  contract 
rights  of  the  Ontario  &  Western  over  the 
Rome,  Watertown  &  Ogdensburg  Division  of 
the  New  York  Central  for  150  miles  between 
Oswego  and  Niagara  Falls  are  not  to  be  over- 
looked. The  contract  we  understand  is  ter- 
minable, but  it  would  hardly  be  policy  for 
the  New  York  Central  to  cancel  it,  with  loss 


sie  Bridge  line,  with  the  Ontario  &  Western 
as  an  annex,  his  chief  freight  line  to  the 
west,  involving  right  away  the  complete 
double-tracking  of  the  Highland  Division 
and  of  the  Berkshire  Division  to  New  Haveu. 
He  has  never  looked  with  favor  on  the  New 
York  harbor  route  for  freight,  involving  the 
use  of  the  New  York  division,  already  taxed 
with  a  great  passenger  traffic;  and  his  expe- 
rience with  strikes  in  New  York  city  has 
probably  not  weakened  this  opinion.  Ho.v 
that  transfer  of  freight  to  his  northern  route 
will  affect  his  relations  with  the  trunk  lines 
— especially  the  Pennsylvania,  not  long  ago 
supplying  50  per  cent,  of  his  through  busi- 
ness (now  reduced  to  about  40  per  cent,  by 
the  Poughkeepsie  Bridge)  and  the  same  com- 
pany planning  the  costly  Brooklyn  loop  to 
the  New  Haven's  Harlem  terminal — must  be 
left  to  conjecture. 

What  further  Kuroki  fiank  movements  in 
railroad  strategy  Mr.  Mellen  contemplates 
we  do  not  know,  but  to  those  who  are  famil- 
iar with  the  New  Haven's  past  history  this 
latest  stroke  certainly  comes  as  a  surprise. 
Even  if  the  new  stroke  is  reckoned  purely 
defensive,  one  marvels  at  the  necromancy 
which  he  must  have  used  to  bind  to  his  char- 
iot wheels  his  old  fogy  board  of  directors 
in  his  swift  and  dusty  progress.  Indeed,  we 
mu&t  be  careful  about  using  the  term  old- 
fogy;  evidently  Mr.  Mellen  has  a  united 
board  behind  him. 


LOCOMOTIVE  VALVE^GEARS. 


New  York,  Ontario  &  Western. 

of  the  business  and  the  risk  of  extension  of 
a  new  rival  over  a  level  country  to  meet 
the  Grand  Trunk  and  the  Wabash  at  Buffalo 
and  Niagara  Falls. 

On  the  negative  side  should  be  cited  the 
risk  that  the  New  Haven  incurs  of  a  hostile 
combination  of  the  great  companies  should 
it  prove  to  be  a  disturber  of  the  peace;  its 
new  coal  supply  is  not  of  the  highest  quality; 
and  of  course  it  is  not  going  to  save  much 
on  the  cost  of  its  fuel  unless  it  uses  anthra- 
cite much  more  freely  than  it  does  now;  and 
no  large  railroad  is  going  to  use  much  an- 
thracite in  its  freight  engines  unless  com- 
pelled to  do  so,  for  the  increase  in  the  cost 
of  coal  would  outweigh  any  possible  decrease 
in  freight  charges.  Another  adverse  item 
is  the  cost  of  changing  from  bad  to  good  the 
railroad  which  connects  New  Haven  with 
Campbell  Hall;  for  with  the  proposed  double- 
tracking  much  costly  leveling  and  straight- 
ening must  be  done. 

It  must  be  assumed,  however,  that  Mr. 
Mellen  has  counted  the  cost;  and  that  he 
intends,  if  possible,  to  make  the  Poughkeep- 


•The  Stephenson  link-motion  has  been  the 
;-^dtandard  valve  gear  on  American  locomo- 
tives since  the  beginning  of  railroading  in 
this  country,  the  chief  reason  for  this  being 
that  it  combines  simplicity  and  reasonable 
efficiency.  Simplicity  has  been  the  keynote 
of  all  progress  in  locomotive  design  in  the 
United  States  rather  than  extreme  economy 
either  of  fuel  or  of  water.  Because  of  this 
fact,  the  deficiencies  of  the  Stephenson  gear, 
with  its  irregularity  of  steam  distribution 
under  various  conditions  and  its  excessive 
weight  of  moving  parts  are  complacently  put 
up  with,  and,  of  course,  freely  admitted; 
nevertheless  it  is  used  to  the  practical  ex- 
clusion of  every  other  kind. 

Small  port  openings  when  running  at 
high-speeds  with  short  cut-off,  excessive  wire- 
drawing of  the  steam  during  admission,  re- 
stricted release  and  consequent  high  back- 
pressure, and  early  exhaust  with  excessive 
compression,  are  inherent  faults  of  the  Ste- 
phenson link-motion  and  slide  valve  gears. 
Various  other  forms  of  valve  gears  have  been 
devised  to  overcome  the  deficiencies  of  the 
link  motion  gear  and  to  give  a  good  steam 
distribution  under  all  conditions.  Most  of 
them,  while  giving  better  steam  distribution, 
perhaps,  have  been  so  complicated  and  the 
cost  of  maintenance  has  been  so  high  that 
they  have  never  had  any  practical  applica- 
tion in  service.  It  is  not  likely,  however, 
that  the  link-motion  slide-valve  gear  steam 
distribution  can  be  excelled  by  any  mechan- 
ism equally  simple,  and  if  improvement  is 
desired  something  more  complicated  will 
have  to  be  accepted.  After  all,  there  is  not  a 
large  margin  for  improvement,  all  factors 
considered,  and  it  is  safe  to  say  that  any 
gear  which  shows  any  appreciable  increase 
in  cost  of  maintenance  over  the  form  of  gear 
now  in  general  use  can  expect  little  consid- 


;o6 


THB    RAILROAD     GAZETTE. 


Vol.  XXXVIL,  No.  21. 


eration.  since  the  advantages  it  may  have  in 
economy  of  fuel  and  water  would  be  offset  by 
increased  running  repairs  and  greater  time 
out  of  service.  On  the  other  hand,  the  main- 
tenance cost  charged  to  gears  used  in  pres- 
ent practice  does  not  by  any  means  represent 
the  minimum  obtainable,  since  the  imperfect 
steam  distribution  is  not  only  a  large  factor 
in  causing  wear  of  the  gear  itself,  but  causes 
wear  and  tear  to  many  other  parts  of  the 
locomotive  as  well.  Therefore  efforts  of  de- 
signers of  substitutes  should  be  directed 
toward  the  attainment  of  the  dual  object  of 
improved  steam  distribution  and  decreased 
maintenance.  Only  under  these  conditions 
would  a  more  complicated  mechanism  find 
favor. 

Last  week  a  description  of  a  new  valve 
mechanism  designed  to  accomplish  this  dual 
object  was  given  in  these  columns,  and  an- 
other is  presented  elsewhere  in  this  issua. 
Each  has  been  tested  for  a  considerable 
period  in  various  kinds  of  service  on  the 
road,  most  of  the  time  in  fast  passenger 
service.  Although  the  mechanisms  differ  rad- 
ically in  design,  the  records  of  both  locomo- 
tives show  each  to  be  what  the  shop  man 
calls  "a  good  roundhouse  engine";  that  is, 
running  repairs  are  light,  the  engine  rarely 
needing  attention  beyond  the  necessary  ter- 
minal work  at  the  end  of  each  run.  As  lo 
the  other  essential  feature — the  steam  dis- 
tribution— the  indicator  cards  tell  all  that 
is  to  be  told. 


Operation  of  the   New  York  Subway. 


The  Subway  in  New  York  City  is  now  in 
actual  operation  and  those  who  have 
watched  its  progress  toward  completion  with 
many  hopes  and  possibly  some  misgivings 
can  form  some  definite  conclusions  about  its 
capacity,  its  sanitary  conditions  and  the  suc- 
cess of  the  project  in  providing  real  rapid 
transit.  Beginning  Thursday  evening,  Octo- 
ber 27,  at  seven  o'clock,  five  hours  after  it 
had  been  formally  opened,  the  Subway  from 
City  Hall  to  Broadway  and  145th  street  was 
thrown  open  for  general  use.  The  curious 
public  swarmed  into  the  stations  and 
crowded  the  trains  to  the  utmost  until  late 
at  night  and  the  new  road  had  a  severe  test. 
In  the  first  five  hours  up  to  midnight,  111- 
881  tickets  were  sold.  Many  persons  rode 
continuously  on  the  trains  up  and  down. 
The  receipts  for  the  first  day,  amounting  to 
%o,y.>i,  were  given  by  the  Interborough  Com- 
pany to  the  public  hospitals  of  the  city. 

On  Friday,  24  hours,  319.000  tickets  were 
sold;  on  Saturday  about  350,000,  and  on  Sun- 
day 309.875.  Sunday's  crowds  of  sightseers 
were  bunched  between  noon  and  seven 
o'clock  in  the  evening,  and  for  most  of  that 
time  the  trains  and  platforms  were  packed 
and  jammed.  On  Monday,  the  number  of  pas- 
sengers carried  dropped  to  about  240,000  for 
the  24  hours,  and  this  is  probably  a  fair 
estimate  of  the  number  of  people  who  can 


•This  Subway,  or  Tinderground  railroad,  begins 
at  City  Hall  I'ark.  1  mile  from  lh(-  southern  pnd  of 
Manhattan  iHlanrl.  anrl  runs  nnrth  under  Kim 
street.  Fourth  avenue  and  f'ark  avenne  to  Fortv- 
Becond  street  and  the  Grand  f'entral  Station,  it 
turns  west  on  Forty-second  street  to  Broadway  and 
then  north  under  P.roadway  to  the  north  end 
of  the  Island  at  Klnfrsbrldge.  The  north  end 
of  the  line  for  about  a  mile  runs  on  an 
elevated  structure.  At  One  TTundred  and 
Fourth  street  an  east  side  branch  turns  off  from 
the  main  line  and  runs  east  under  T'entral  Park  to 
Lenox  avenue,  thence  north  to  the  Harlem  river 
and  One  ITnndred  and  Forty-fifth  street  and  under 
the  river  Into  the  liorough  of  the  P.ronx.  It  will 
tercjlnate  at  P.rotix  Park.  A  description  of  the 
enfflneerint'  features  of  the  tunnel  was  nrlnted  In 
the  Itnilrfiai]  fimflte.  September  4.  100.3.  Other 
articles  on  the  history,  traffic  features,  cars,  slg- 
nals,  etc.,  were  printed  Sept.  16,  Sept.  30  and 
Oct.  7  of  thU  year. 


be  expected  to  use  the  new  line  regularly  for 
the  present,  now  that  the  novelty  has  worn 
off. 

The  four  elevated  lines  in  Manhattan,  par- 
allel to  the  Subway,  carry  about  500,000  pas- 
sengers a  day,  and  the  Subway  will  relieve 
the  congestion  on  them  to  the  extent  of  prob- 
ably 100,000  passengers  a  day.  The  two  east 
side  lines  will  not  be  much  relieved  until 
the  east  branch  of  the  Subway  is  opened. 
The  Third  Avenue  line  is  relieved  of  some 
of  the  local  traffic  below  Forty-second  street. 
The  most  relief  will  be  experienced  on  the 
local  trains  of  the  two  west  side  lines  south 
of  One  Hundred  and  Tenth  street.  Above 
that  street  the  Subway  and  the  elevated  road 
diverge  and  only  a  small  part  of  the  persons 
living  between  the  two  lines,  who  have  used 
the  expreS's  trains  on  the  elevated  road  will 
get  to  their  offices  any  quicker  by  the  Sub- 
way trains. 

The  relief  on  the  surface  street  car  lines 
was  apparent  at  once.  It  is  reasonable  to 
assume  that,  of  the  240,000  passengers  car- 
ried in  the  Subway,  at  least  125,000  came 
from  the  surface  cars,  and  the  same 
conditions  hold  in  this  case  as  in  consid- 
ering the  effect  on  the  elevated  lines.  On 
the  east  side  lines  particularly,  the  surface 
cars  have  been  relieved  of  the  uncomfort- 
able crowding  below  Forty-second  street. 
Above  Forty-second  street  on  the  west  side 
the  conditions  on  the  surface  lines  were  not 
so  bad  and  the  change  has  not  been  so 
apparent. 

As  yet  there  has  been  no  change  in  the  ten- 
tative time-table  which  was  put  into  opera- 
tion on  the  opening  day.  This  table,  which 
was  printed  in  these  columns  last  week,  pro- 
vides for  about  half  the  maximum  number  of 
trains  for  which  the  road  was  designed,  and 
the  first  few  days'  experience  has  shown  that 
during  the  rush  hours  the  number  of  trains 
now  run  is  inadequate,  though  quite  suf- 
ficient during  other  hours  of  the  day.  The 
express  trains,  stopping  at  three  stations  be- 
tween City  Hall  and  Ninety-sixth  street,  and, 
with  the  local  trains  to  carry  passengers  to 
local  stations  north  of  Ninety-sixth  street, 
accommodate  practically  the  entire  popula- 
tion of  the  upper  west  side  and  a  large  part 
of  the  suburban  passengers  who  come  in  to 
the  Grand  Central  Station.  TheSe  people 
have  been  quick  to  take  advantage  of  the 
new  service  and  as  a  consequence  most  of 
the  expresses  are  uncomfortably  crowded. 
Beyond  Ninety-sixth  street,  where  all  trains 
run  local,  only  a  handful  of  passengers  are 
carried  in  the  local  trains,  and  there  is 
plenty  ot  room  in  the  express  trains.  Dur- 
ing the  rush  hours  the  local  trains  as  well 
as  the  expresses  are  crowded  below  Forty- 
second  street  (Grand  Central  Station),  but 
above  there  they  carry  chiefly  passengers  ar- 
riving at  express  stations  on  expresses  who 
are  destined  to  some  local  station  beyond. 
Running  a  few  additional  local  trains  during 
the  rush  hours  and  running  the  maximum 
possible  number  of  expresses,  at  least  be- 
tween 7.30  a.m.  and  9.30  a.m.  and  from  4.30 
p.m.  to  fi.30  p.m.,  would  probably  take  care 
of  the  normal  traffic  for  the  present  without 
uncomfortable  crowding  of  the  cars  and  plat- 
forms. Not  all  of  the  cars  ordered  have 
yet  been  delivered  and  only  about  45  trains 
are  in  use,  so  that  more  frequent  trains  are 
hardly  possible  unless  some  of  the  local  runs 
are  shortened  and  the  cars  thus  released 
used  in  express  service. 

The  ventilation  in  the  tunnel  seems  thus 
far  to  be  good  and  only  a  few  complaints 
have  been  made  on  that  score.  In  hot 
weather  the  atmosphere  in  the  cars  will  un- 
doubtedly be  close  and  perhaps  stuffy;  but 
there  is  no  likelihood  of  such  serious  trouble 
as  has  been  encountered  in  the  ventilation  of 
the  London  tubes.     The  stations  are  clean, 


light  and  attractive  in  every  way  except  for 
the  omnipresent  advertisements,  which  may 
De  profitable  but  which  are  certainly  un- 
sightly and  out  of  harmony  with  the  hand- 
some walls.  At  some  of  the  stations,  notably 
at  the  Brooklyn  Bridge  express  terminal,  the 
arrangement  of  ticket-sellers'  booths  is  not 
all  that  could  be  desired  and  long  lines  of 
passengers  are  kept  waiting  their  turn  at 
the  windows,  extending  during  the  worst 
crush  even  out  on  to  the  street  above.  In 
other  respects  the  entrances  and  exits  to  the 
stations  are  well  placed  and  of  ample  width 
to  handle  large  crowds  safely. 

Of  the  most  interest  to  the  general  public, 
however,  aside  from  curiosity  about  the  cars 
and  stations  is  the  running  time  of  the 
trains.  So  far,  at  least,  this  has  not  been 
altogether  what  was  expected.  During  the 
slack  hours  both  local  and  express  trains 
have  made  some  good  records,  but  in  the 
rush  hours  the  schedules  announced  have 
not  been  accomplished.  There  have  been 
several  failures  of  motors  under  the  cars,  re- 
sulting in  delays  of  from  20  minutes  to  35 
minutes;  and  the  unexpected  crowds  to  be 
handled  at  stations  have  caused  numerous 
minor  delays  which,  while  not  blockading 
the  line  have  disarranged  the  time-table 
badly.  The  running  time  from  One  Hundred 
and  Forty-fifth  street  to  Brooklyn  Bridge  for 
the  express  trains  was  announced  to  be  251/2 
minutes.  During  the  rush  hours  with  no  de- 
lays of  importance  other  than  those  at  sta- 
tions to  take  on  and  let  off  passengers,  the 
actual  time  is  between  35  and  40  minutes, 
about  five  to  ten  minutes  slower  than  the 
express  trains  on  the  Ninlih  Avenue  elevated. 
■  For  the  local  trains,  the  running  time  be- 
tween these  two  stations  is  actually  from 
50  to  55  minutes  during  slack  hours,  or  a 
little  slower  than  the  Sixth  Avenue  elevated 
local  trains.  The  chief  delays  occur  above 
Ninety-sixth  street,  where  all  trains  are 
for  the  present  run  on  the  local  tracks  run- 
ning as  locals  to  One  Hundred  and  Forty- 
fifth  street,  which  is  for  the  present  the 
northern  terminus.  The  switching  arrange- 
ments at  this  terminal  are  not  adequate  and 
some  delays  in  starting  trains  have  occurred 
there.  When  the  single  express  track  is 
put  in  service  from  One  Hundred  and 
Forty-fifth  to  Ninety-sixth  street  most 
of  the  delay  at  the  upper  end  will 
be  avoided.  Between  City  Hall,  Four- 
teenth street  and  Grand  Central  Station 
the  running  time  of  the  express  trains 
is  fairly  well  maintained,  and  even  dur- 
ing the  hours  of  heaviest  traflSc  the  time 
from  start  to  stop  is  four  minutes  to  Four- 
teenth street  and  seven  to  eight  minutes  to 
Grand  Central  Station.  This  is  less  than 
half  the  time  of  the  local  trains  on  the  ele- 
vated road,  and  is  perhaps  the  most  strik- 
ing object  lesson  in  "rapid  transit"  in  the 
whole  of  the  Subway  operations;  for  many 
of  the  passengers  save  not  only  in  the  time 
spent  in  the  cars  but  also  from  three  to 
eight  minutes  in  their  foot  journeys  at  either 
or  both  ends,  thus  making  the  whole  saving 
as  against  the  former  time  as  much  as  60  or 
70  per  cent. 

Many  of  the  minor  delays  which  have  oc- 
curred and  which  will  continue  to  occur  for 
some  time  yet  are  always  to  be  expected  in 
opening  such  a  great  establishment.  Most 
of  the  employees  are  new  rtjen  who  have 
had  but  little  training  in  their  duties  and 
none  at  all  in  handling  such  large  crowds. 
They  have  not  yet  acquired  the  knack  of 
making  passengers  "step  lively,"  and  the 
passengers  themselves  have  not  learned  how 
to  crowd  into  the  new  cars  with  enclosed 
platforms  with  the  least  resistance  and  the 
greatest  speed.  The  motormen,  quite  prop- 
erly, are  a  little  cautious  about  running  up 
to  signals  and  do  not  seem  to  take  advantage 
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of  the  full  accelerating  power  of  the  motors 
in  starting  out  from  stations.  At  the  inter- 
locking plants  the  operators  are  not  yet  ex- 
pert enough  in  their  duties  to  handle  the 
trains  with  minimum  loss  of  time.  There 
have  been  some  delays  due  to  signals  fail- 
ing to  clear  because  of  the  fluctuations  of 
the  power  signal  currents,  but  aside  from 
that,  the  whole  installation  of  signals  has 
been  working  with  great  success.  The  acci- 
dents to  motors  and  control  apparatus,  hot 
boxes  and  similar  breakdowns  are  bound  to 
occur  with  equipment  which  has  not  been 
thoroughly  broken  in  and  no  one  can  be 
blamed  for  such  failures. 

It  is  announced  that  on  November  10,  the 
•east  side  branch  from  Ninety-sixth  street  and 
Broadway  to  One  Hundred  and  Thirty-fifth 
street  and  Lenox  avenue  will  be  opened.  The 
delay  has  been  caused  by  a  desire  to  get 
the  main  line  running  smoothly. 

The  Subway  needs  a  little  time  to  "find  it- 
self," of  course.  The  general  public  is  Bot 
so  ready  to  accept  reasonable  excuses  as  it 
is  to  make  complaints.  There  is  no  need  for 
either  complaints  or  excuses. 


high  Valley,  $201,784;  Erie,  $200,822;  Grand 
Trunk,  $91,373,  and  the  Denver  &  Rio 
Grande,  $88,100. 


Gross   Earnings  for  September. 


The  Long  Island  Railroad  is  preparing  to 
electrify  its  main  line  and  branches  within 
a  radius  of  15  miles  from  its  terminus  at 
Long  Island  City;  and  by  using  the  power 
house  which  will  ultimately  serve  for  the 
line  beneath  the  East  River  to  Manhat- 
tan, and  which  is  now  partly  finished,  the 
company  expects  to  get  >  some  of  the  work 
ready  for  next  summer's  business.  At  the 
present  writing  the  Rockaway  Beach  divi- 
sion has  been  equipped  with  third  rail,  and 
the  main  line  as  far  out  as  the  Belmont 
race  track.  The  Manhattan  Beach  and  Flush- 
ing divisions  will  be  equipped  later.  It  is  ex- 
pected to  have  the  two  lines  first  mentioned 
in  operation  before  next  summer.  Power 
will  be  obtained  from  the  new  power  house 
as  above  mentioned,  which  will  be  com- 
pleted long  before  the  tunnel  is  finished.  A 
press  despatch  from  Pittsburg  says  that 
orders  have  already  been  given  for  the  elec- 
trical equipment  for  122  cars. 


Wabash. 


Railroad  gross  earnings  for  September  as 
a  whole  show  good  increases.  The  gains  are 
larger  than  the  month  before  and  are  gen- 
eral throughout  all  sections  of  the  country. 
The  only  railroads  reporting  losses  are 
those  in  the  anthracite  region.  For  the 
month,  91  railroads  report  an  increase  in 
gross  receipts  of  $2,589,768  over  September 
of  last  year.  This  is  compared  with  an  in- 
crease on  97  roads  in  August  of  $1,551,206. 
Of  60  of  the  more  important  railroads  report- 
ing earnings  for  September,  37  show  in- 
creases and  23  decreases;  but  the  losses, 
with  only  a  few  exceptions,  are  small.  In 
the  Middle  and  Middle  West,  the  larger  traf- 
fic resulting  from  the  Louisiana  Purchase 
Exposition,  has  aided  materially  in  increas- 
ing the  receipts  of  the  east  and  west  trunk 
lines,  and  of  some  others.  This  traffic  did 
not  begin  to  be  heavy  until  September.  In 
the  South  and  Southwest,  the  railroads  have 
had  a  heavy  movement  of  cotton.  The  move- 
ment in  this  commodity  began  much  earlier 
this  year  than  last  and  the  receipts  at  south- 
ern ports  during  September  were  over  1,000,- 
000  bales,  as  against  half  that  number  in 
September,  1903. 

Earnings,  when  divided  geographically, 
show  that  conditions  have  been  most  favor- 
able among  the  Southern  railroads.  In  this 
group,  11  roads  report  an  increase  of  $1,063,- 
668  for  the  months  only  one  road  showing  a 
decrease.  Other  returns  may  be  summarized 
as  follows:  Middle  and  Middle  West  group 
(13  railroads),  increase,  $549,009;  South- 
western group  (10  railroads),  increase,  $530,- 
137;  Northwestern  and  North  Pacific  group 
(12  railroads),  increase,  $468,265;  Trunk 
line  group  (seven  railroads),  increase,  $292,- 
899;  Anthracite  group  (five  railroads),  de 
crease,  $397,828. 

Among  the  separate  railroads  showing 
good  increases  in  gross,  the  Wabash  heads 
the  list  with  a  gain  of  $369,914.  Other  in- 
creases are  reported  as  follows:  Southern, 
$351,999;  Missouri,  Kansas  &  Texas,  $300. 
542;  Canadian  Pacific,  $283,875;  Illinois  Cen- 
tral, $224,872;  Chicago  &  North  Western, 
223,293;  Atlantic  Coast  Line.  $196,249,  and 
New  York  Central  &  Hudson  River,  $194,389. 
The  heaviest  loss  in  receipts  was  made  by 
the  Great  Northern,  which  showed  a  decrease 
of  $311,350.  This  was  probably  the  result 
of  the  smaller  movement  of  wheat  in  the 
Northwest  as  compared  with  the  season  of 
1903.  Other  decreases  in  earnings  reported 
were:     The  Reading  Company,  $253,437;  Le- 


The  gross  receipts  of  this  road  for  the  year 
ending  June  30  last  were  $23,023,627,  which 
includes  $14,064,657  from  freight  and  $7,045,- 
525  from  passenger  traflic.  The  freight  re- 
ceipts increased  $737,178  over  the  preceding 
year,  and  this  has  been  accomplished  in  spite 
of  a  decrease  of  over  22  millions  in  the  ton 
mileage,  the  losses  being  offset  by  an  in- 
crease in  short  haul  and  better  paying 
freight,  bringing  the  average  rate  per  ton 
mile  up  to  6.4  mills  as  against  6  mills  in 
1903,  an  increase  of  6%  per  cent.  The  pas- 
senger receipts  were  $910,024  greater  than 
in  1903.  Since  1897  the  gross  receipts  of  the 
Wabash  have  doubled,  the  increase  in  passen- 
ger receipts  being  150  per  cent.  A  part  of 
this  is  due,  of  course,  to  the  larger  mileage, 
the  length  of  road  operated  in  1897  having 
been  only  1,362  miles  as  compared  with  2,517 
miles  this  year. 

In  net  earnings  the  Wabash,  like  nearly 
every  ether  road,  is  unable  longer  to  keep 
up  the  handsome  increases  of  recent  years. 
The  increase  in  the  cost  of  fuel  is  given  as 
30  per  cent,  and  unusually  severe  storms  in 
the  spring  of  1904  are  given  as  another 
cause;  and  the  total  net  ($5,340,118)  is  only 
$14,951.  greater  than  in  the  year  before.  The 
President  states  that  the  established  policy 
of  expending  large  sums  for  improving  the 
physical  condition  of  the  property  has  been 
kept  up.  A  large  amount  of  work  was  done 
improving  the  main  line  for  the  World's 
Fair  traffic  and  completing  the  reduction  of 
grades  between  St.  Louis  and  Chicago  (on 
which  work  has  now  been  in  progress  for 
four  years).  This  latter  work  has  now  re- 
sulted in  obtaining  a  ruling  grade  between 
these  points  of  only  21  ft.  per  mile  instead 
of  50  to  60  ft.  per  mile  as  formerly. 

The  report  gives  considerable  space  to  the 
line  to  Pittsburg,  which  has  been  in  course 
of  construction  for  the  last  two  years  and 
which  was  opened  for  business  since  the  end 
of  the  fiscal  year.  The  Wabash-Pittsburg 
Terminal  Company  is  owned  by  the  Wabash, 
ten  millions  of  common  stock  of  the  parent 
company  having  been  issued  in  exchange  for 
the  stock  of  the  Terminal  company;  and  the 
Terminal  company  owns  a  majority  of  the 
stock  of  the  Wheeling  &  Lake  Erie.  The 
Wabash  and  the  Wheeling  &  Lake  Erie  have 
agreed  to  use,  if  necessary,  25  per  cent,  of 
their  gross  receipts  from  traflic  received 
from  the  new  line  to  meet  any  deficit  in  the 
interest  on  the  bonds  of  the  Terminal  com- 
pany. 


The    principal    statistics    in    the    annual 
report  follow: 

1904. 
Average  mileage  worked...  2, .517 

Gross  eainings    $2.'{.023,G27 

Freight  eainings 14,064,6.57 

Passenger    earnings    ....      7,045,525 

Total  tons  carried 11.712,011 

Tons  carried  1  mile *2, 400, 618 

Average  train  load,  tons.  .  .  286 

Tou-niiie    revenue,    cts .646 

Operating  expenses .$17,683,509 

Maintenance  o£  way .3,681,608 

Maintenance  of   equipm't     :i,473,002 
Conducting   transportat'n     1),978,629 

General  txpenses 550.270 

Net  earnings 5,340,118 

Additions  to  property 1,050,746 

Interest  on  bonds 3,092,42:5 

Surplus 119,291 

»000  omitted. 


1903. 

2,486 

$21,140,829 

13.327,479 

6.1:^5,501 

11,525,269 

*2,413,162 

302 

.60S 

.1!15.815,662 

3,700,962 

3,114.664 

8,511,278 

488,759 

5,32.5,167 

817,289 

3.034,513 

406,150 


Rock    Island. 


The  Rock  Island  is  an  intricate  affair.  The 
annual  report  this  year  supplies  a  lack  much 
felt  in  the  last  report,  by  giving  at  the  out- 
set the  names  and  relations  of  the  compa- 
nies bearing  the  general  designation  "Rock 
Island."  The  original  property  was  the  Chi- 
cago, Rock  Island  &  Pacific  Railway  Com- 
pany. This  was  one  of  the  four  large  sys- 
tems west  and  north  of  Chicago.  The  other 
three  were  the  Burlington,  the  Milwaukee 
and  the  Northwestern.  The  present  control- 
ling interests  in  Rock  Island  own  $69,574,- 
750  of  a  total  of  $75,000,000  of  the  stock  of 
the  old  Chicago,  Rock  Island  &  Pacific  Rail- 
way. They  formed  the  Chicago,  Rock  Island 
&  Pacific  Railroad  Company,  of  which  they 
held  the  entire  capital  stock  of  $145,000,000. 
To  this  company  was  also  turned  over  the 
St.  Louis  &  San  Francisco  system  subse- 
quently acquired.  The  original  Rock  Island 
Railway  and  affiliated  lines  are  known  as 
the  Rock  Island  System,  while  the  St.  Louis 
&  San  Francisco  is  known  as  the  Frisco  sys- 
tem. The  Rock  Island  Railroad  Company, 
to  which  these  two  systems  are  made  over, 
is  itself  owned  by  the  holding  company 
known  as  the  Rock  Island  Company.  Thi.3 
is  a  New  Jersey  corporation.  Its  preferred 
stock  alone  has  voting  power.  This  preferred 
stock  amounts  to  $54,000,000.  The  aggregate 
investment  involved,  as  measured  by  the 
sto^k  (at  par)  and  the  debt  capitalization 
is  $438,000,000,  and  $27,500,000  of  preferred 
stock  is  sufficient  to  control  this  nearly  half 
billion  of  book  values.  The  mileage  of  the 
two  systems  now  is: 

Kmli    Island    system 7,258.92 

Frisco  system 5.107.74 

1  2.366.64 

The  capitalization  per  mile  of  this  mileage 
is: 

Stock  $10,325 

Deljt 25,107 

.$35,432 

The  gross  earnings  per  mile  for  1904  were 
$6,615. 

The  combined  systems  occupy  the  middle 
west,  stretching  north  to  St.  Paul  and  South 
Dakota,  west  from  Chicago,  St.  Louis,  Omaha 
and  Kansas  City  to  Denver,  southwest 
through  Texas  to  the  Mexican  border,  south 
to  Fort  Worth  and  Dallas;  by  connection 
to  the  Gulf  at  Houston,  and  by  joint  opera- 
tion down  the  Mississippi  Valley  to  New  Or- 
leans. By  the  Chicago  &  Eastern  Illinois 
the  company  reaches  the  bituminous  coal 
fields  of  Illinois  and  Indiana.  By  the  Kan- 
sas City,  Memphis  &  Birmingham  it  reaches 
into  the  northern  Alabama  coal  and  ore  fields 
and  by  its  trackage  rights  over  the  Mobile 
&  Ohio  via  Tupelo  it  makes  a  direct  outlet 
from  this  territory  to  the  Gulf  on  the  south. 
It  is  the  imposing  system  of  the  great  mid- 
dle west. 

In  a  peculiar  sense  Rock  Islanil  is  an  un- 
finished property.  It  is  welded  together  out 
of  so  many  diverse  parts  and  the  combina- 
tion  is   so   new   that  it  wuU   be   some   time 
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before  the  unities  and  system  characteristics 
will  be  fully  evolved.  Its  advent  has  greatly 
upset  old  traffic  groupings  in  its  territory. 
Physically  its  parts  are  as  diverse  as  its 
traffic  entities  are  different.  Its  rails  are  of 
all  sizes  from  40  lb.  to  100  lb.  The  construc- 
tion of  branches  and  feeders  is  going  on  vig- 
orously, and  the  direetoib  have 
under  discussion  those  broader  poli- 
cies of  traffic  alliances  that  are  ex- 
pected to  knit  their  lines  into  the 
transcontinental  traffic  system 

No  company  to-day  has  staked  so 
much  on  the  growth  of  the  coun- 
try. The  original  Rock  Island  Rail- 
way lies  in  an  old  developed  terri- 
tory, but  the  Frisco,  the  Choctaw, 
Oklahoma  &  Gulf,  the  Kansas 
City,      Memphis      &      Birmingham, 


capital  expenditures,  and  $66,000,000  is  for 
future  development  purposes  under  proper 
safeguards. 

During  the  year  $6,256,000  was  spent  on 
the  Rock  Island  Railway.  This  went  into 
new  shops  and  equipment  and  general  bet- 
terments.     Both    systems   added   heavily   to 


Charges     10,514,353      9,361,468    1,152,885 

Balance   . 
Other  income 


$1,848,735    $2,463,325   *$614,590 
415,236  508,969        •93,733 


Available  for  div  $2,263,971    $2,972,295  •$708,323 
Dividends    1,003,590      1,075,519        •71,929 


Balance....    $1,200,381    $1,896,775   *$636,393 
Spl   appropriatns        478,654         920,646     ^441,991 


Balance $781,726       $976,129   •$194,402 


•Decrease. 

Both  systems  suffered  in  their  transporta- 
tion expenses,  but  Rock  Island  especially. 
Its  coal  bill  increased  over  $1,000,000,  or 
nearly  30  per  cent.  Its  accident  and  dam- 
age expenses  were  $1,400,000,  an  increase  of 
nearly  half  a  million.  All  labor  expense 
shows  an  increase  but  the  increase  of  $250,- 
000  in  station  service  is  especially  noticeable, 
as  this  department  of  the  service  is  too  fre- 
quently passed  over  in  the  raising  of  wages. 
A  very  notable  item  to  operating  men  is  the 
decrease  of  $256,000  in  car  hire. 

The  operating  department  raised  the  train 
load  on  the  Rock  Island  System  from  189 
to  225  tons  per  train.  Altogether  the  com- 
pany has  had  a  hard  year.  It  is  to  be  con- 
gratulated that  results  were  no  worse  It 
was  a  severe  test  for  a  new  system  and 
save  under  very  exceptional  circumstances 
the  company  seems  to  have  proved  its  ability 
to  hold  its  ground.  Fortunately  the  cash 
position  of  the  company  is  so  strong  that 
one  or  two  bad  years  do  not  constitute  a 
serious  menace. 


NEW  PUBLICATIONS. 


University  of  Illinois  Bulletin,  No.  1  of 
volume  2,  is  the  first  of  a  series  to  be  pub- 
lished by  the  University  Engineering  Expe- 
riment Station,  which  was  established  last 
December.  In  contains  the  paper  on  "Tests 
of  Reinforced  Concrete  Beams"  by  Professor 
Arthur  N.  Talbot,  read  before  the  American 
Society  for  Testing  Materials,  June,  1904. 


TRADE   CATALOGUES. 


Rock  Island  and    Frisco  Systems. 


and  the  Oklahoma  and  far  southwest  ex- 
tensions rest  their  largest  prosperity  on 
a  development  of  the  country  yet  to 
come.  In  the  welding  of  such  a  system 
the  results  to  follow  from  the  combination 
formed  are  highly  speculative.  The  past 
year  has  been  one  to  put  the  new  system 
to  severe  test.  The  year  has  not  been  one 
of  severe  depression,  but  it  has  been  one  of 
hesitation.  Failure  of  crops  in  some  quar- 
ters, rate  disorders  in  others,  with  strikes 
in  the  far  west  and  exorbitantly  high  fuel 
and  general  increase  in  wages  have  made 
the  year  a  severe  one.  The  consolidated  in- 
come account  below  shows  how  narrow  has 
been  the  margin: 

All    inrome    $5,629,408 

Eipenst^s,  taxes  and  Interest  charges..        3,5.!i2,037 

Available  for  dividends    $2,077,371 

4  per  cent,  on  preferred  stock 1,947,608 

$129,703 

The  company  w^as  this  year  sustained  by 
the  dividends  of  the  old  Chicago,  Rock 
Island  &  Pacific  Railway  alone.  The  Frisco 
system  yielded  nothing  except  an  undivided 
equity  of  about  $1,000,000. 

The  stock  of  the  Rock  Island  Railway 
Company  was  this  year  raised  from  $75,000,- 
000  to  $96,000,000,  and  the  pr^fferred  stock 
from  $52,500,000  to  $54,000,000,  while  the 
funded  debt  has  been  increased  $17,180,940. 
All  of  these  Increases  were  for  increasing 
'le   holdings   In   the  Rock    Island   Railway 

jrnpany  and  the  Frisco. 

Jhf;  railway  company  authorized  a  new 
mortgage  for  $163,000,000.  Of  this  $82,025,- 
000  was  reserved  for  refunding  purposes, 
$15,000,000  is  to  reimburse  the  company  for 


their    equipment.     The    Frisco    system    had 
better  increases  for  the  year  than  the  Rock 
Island  system,  as  is  shown  below. 
Hock  Island  System. 
1904.  1903. 

7,205  6,978 


$31,167,006  $30,917,281 

11,697,033    11,490,543 

1,926,638       1,845,776 

178,814  123,018 


Av.  miles  op. .  .  . 
Earnings  : 

Freight 

Passenger    . .  . 

Mail  and  esp. 

Miscellaneous. 

Total    $44,969,491  $44,376,619  $592,871 

Operating  expenses  :  .„_  ,_„ 

Maint.  of  way  $6,848,127    $6,822,550  $2o.576 

-Maint.of  equip     5,119,993      4,176,320  943,673 

Cond.    Transp.   18,345,418    15,811,356  2,534,062 

Gen'l  expenses     1,461,353      1,248,936  212,417 

Total    $31,774,893  $28,059,164  $3,715,728 

Net.  .  . .  .$13,194,598  $16,317,455  ^3,122,857 

Taxes $1,437,577  $1,319,300  $118,277 

Int.  and  rentals.     7,062,655      7,096,730       ^34,075 


500,233    $8,416,030       $84,202 


Balance    .    $4,694,364    $7,901,424  •3,207,059 
Other  Income   .  .      1,333,833      1,671,487     •337,653 


Smooth-On  Manufacturing  Co.,  Jersey  City, 
N.  J.,  has  issued  a  new  book  describing  its 
products.  These  include  "smooth-on"  cast- 
ings, an  iron  cement  for  repairing  blemishes, 
blow-holes  or  defects  in  iron  castings; 
smooth-on  compound  No.  1,  an  iron  cement, 
which  withstands  fire  and  is  quick-harden- 
ing, for  repairing  leaks  or  making  connec- 
tions in  steam  or  hydraulic  work;  smooth- 
on  compound  No.  2,  same  uses  as  No.  1,  but 
slow  hardening;  smooth-on  elastic  cement,  a 
metallic  elastic  cement  for  inside  seams  of 
marine  and'  stationary  boilers;  smooth-on 
joints,  a  silicated  iron  cement  for  connect- 
ing bell-and-spigot  cast-iron  pipe  in  place 
of  caulking  lead,  or  in  combination  with  it; 
smooth-on  cement  packing,  a  combination  of 
smooth-on  iron  cement  and  rubber;  smooth- 
on  scale,  of  which  the  company  makes  sev- 
cv.ll  preparations  for  the  prevention  and  re- 
moval of  scale  in  steam  boilers. 


Available  for  div  $6,028,198 
Dividends    5,985,060 


$9,572,911  ^3,544,713 
4,680,766    1,304,293 


Surplus 


$4.3,138    $4,892,145  *4,849,00e 


•Decrease. 

Frisco  System. 

1904.  1903.        Increase. 

Av.   miles  op....  4,986  4,419  567 

'"Frel'Bht   $25,981,912  $23,753,101  $2,228,811 

Passenger  ...  7.206,113  6,06.3,204  1,142,909 
Mail  and  exp.  1,573,957  1,324,213  240,743 
Miscellaneous.  798,791  872,839       •74,048 

Total    $35,560,774  $32,013,358  $3,547,415 

Expenses  :  „  ,  „„ 

M-'lnt.  of  wnv.  .$3,795,273  $4,099,874  •$304,600 
Malnt.ofequlp  4,606.242  3,473,797  1,1.32,445 
Cond.  Transp.  13,649,855  11,593,309  2,056,540 
Genl   expenses     1.146.313      1,021,583       124,729 

Total    .$23,197,685  $20,188,564  $3,009,120 

Net    $12,363,088  $11,824,793     $538,294 


Chicago  Car  Heating  Company,  Chicago, 
has  prepared  a  neat  circular  treating  of  its 
new  vapor  system  of  car  heating,  which  was 
described  and  illustrated  in  the  Railroad 
Gazette  of  June  24  last.  The  circular  illus- 
trates the  system  and  details  the  apparatus 
by  engravings  from  wash  and  black-and- 
white  drawings.  There  is  also  interesting 
information  about  car  heating,  and  descrip- 
tions of  other  specialties  of  the  company. 


The  0.  F.  Jordan  Company,  Chicago,  has 
a  four  page  circular  in  two  colors  relative 
to  its  railroad  labor-saving  devices,  which 
include  the  Jordan  pneumatic  or  steam 
power  earth  and  ballast  spreader,  high  bank 
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builder  and  snow  remover,  and  Warner's  ad- 
justable unloader.  There  are  several  half- 
tones from  photographs  showing  the  former 
machine  and  the  work  it  will  do.  There  are 
also  a  large  number  of  testimonials  together 
with  a  description  of  the  device  and  a  list 
of  the  different  things  that  can  be  done  with 
it.  The  unloader  is  also  illustrated  and  a 
brief  statement  given  of  the  service  it  will 
perform. 

AlUs-Chalmers  Company,  Mil\^aukee,  Wis., 
issues  an  illustrated  booklet  entitled  "Hy- 
draulic Turbines  and  Governors."  The 
Escher  Wyss  turbines  used  at  Niagara  Falls 
power  plant,  and  for  which  the  Allis- 
Chalmers  Co.  have  the  rights  for  making  and 
selling  in  North  America,  are  illustrated  and 
described.  A  detailed  description  of  the 
"Francis"  type  turbine  and  of  the  "High 
Pressure  Impulse"  type  turbine  is  also  given. 
Detailed  descriptions  and  line  drawings  of 
the  hydraulic  governor  as  well  as  the  results 
of  tests  obtained  on  turbines  controlled  by 
it  are  shown. 


The  Trussed  Concrete  Steel  Co..  Detroit, 
Mich.,  has  issued  a  book  entitled  "Facts  Con- 
cerning the  Kahn  Trussed  Bar."  It  contains 
numerous  illustrations  of  tests  and  work  al- 
ready completed  or  under  way  by  this  com- 
pany; also  some  letters  of  commendation 
from  engineers  and  architects  relative  to  the 
Kahn  system  of  reinforced  concrete.  It 
shows  the  Kahn  trussed  bar  to  be  represented 
in  all  the  leading  cities  of  this  country  and 
to  have  been  incorporated  in  important  gov- 
ernment, municipal,  railroad  and  private 
work. 


The  Railway  Appliances  Company,  Chi- 
cago, in  catalogue  No.  116,  describes  the  Olds- 
mobile  railroad  inspection  car,  for  which  it 
is  sole  agent.  The  catalogue,  which  is  an 
eight-page  pamphlet,  presents  the  Model  No. 
2  Tonneau  Car,  larger  than  that  shown  in 
previous  catalogues  and  designed  to  carry 
six  persons.  The  catalogue  has  a  letter  from 
W.  S.  Kinnear,  Chief  Engineer  of  the  Mich- 
igan Central,  on  performance  of  the  car. 


CONTRIBUTIONS 


Incomes   on    Private   Cars. 


Chicago,  Oct.  22,  1904. 
To  THE  Editor  of  the  Rah,road  Gazette: 

I  have  read  with  much  interest  your  edi- 
torial on  the  private-car  abuse  and  the  hear- 
ing at  Chicago  last  week;  and  have  also  seen 
a  great  deal  of  comment  on  the  refrigerator 
car  business  in  the  daily  papers;  but  one 
or  two  of  the  most  significant  things  brought 
out  at  that  hearing  appear  to  have  escaped 
the  attention  of  the  reporter,  and  I  think 
your  readers  will  be  glad  to  have  their  at- 
tention called  to  them.  The  assertion  by  Mr. 
Midgley  that  the  packers  probably  made  as 
much  profit  out  of  the  mileage  receipts  on 
their  refrigerators  as  from  the  products  car- 
ried in  the  cars  appears  to  have  been  quite 
fully  corroborated.  Mr.  F.  A.  Spink,  Man- 
ager of  the  National  Car  Line,  testified  that 
his  company  had  leased  50  refrigerator  cars 
from  the  Swift  Refrigerator  Co.,  at  a  rental 
of  $20  per  car  per  month.  Now,  taking  the 
average  value  of  such  cars  at  $800  each,  this 
gives  a  gross  return  of  30  per  cent,  per 
annum. 

But  the  most  startling  figures  on  this 
point,  were  brought  to  light  in  the  examina- 
tion of  Mr.  J.  S.  Leeds,  Manager  of  the  Santa 
Fe  Refrigerator  Despatch  Co.  He  testified 
that  the  cars  operated  by  his  company  were 
leased  from  the  Atchison,  Topeka  &  Santa 
Fe  Railroad,  the  lease  providing  that  no  mile- 
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age  should  be  paid  for  use  of  the  cars  on 
the  owner's  lines.  The  Refrigerator  Com- 
pany assumes  the  entire  cost  of  repairs  and 
management,  and  in  addition  the  payment 
of  5  per  cent,  per  annum  on  the  capital  in- 
vested. He  stated  that  an  average  of  about 
65  per  cent,  of  the  cars  were  used  free  on 
the  Santa  Fe  system,  and  the  mileage 
earned  on  other  roads  by  the  remaining  .35 
per  cent,  of  the  cars,  had  been  found  amply 
sufficient  to  pay  5  per  cent,  per  annum  to  the 
owners,  and  to  cover  all  outlay  for  repairs 
and  management.  If,  therefore,  such  results 
can  be  secured  on  35  per  cent,  of  the  mile- 
age of  these  cars  in  ordinary  traffic,  sub- 
ject to  the  usual  delays  incident  to  move- 
ment in  slow  freight  trains,  with  about  the 
average  miles  per  car  per  day  produced  by 
cars  owned  by  railroads,  what  must  be  the 
profits  on  packers'  cars,  which — owing  to  the 
grip  of  the  owners  on  railroads — have  to  be 
run  at  the  speed  of  express  trains,  often 
averaging  180  and  200  miles  per  car  per  day. 
and  every  mile — loaded  and  empty — palil 
for? 

This  kind  of  a  searchlight,  when  turned 
on  this  subject,  discloses  evidence  which 
must  convince  the  government  and  railroad 
managers  that  serious  abuses  exist;  and  it 
is  up  to  these  officials  to  devise  means  by 
which  the  evils  complained  of  may  be  re- 
moved. If  the  railroads  cannot  agree  to  act 
together  on  this  matter — and  everybody  ad- 
mits that  they  do  not  know  how  to  go  to 
work  individually— they  should  at  least  be 
willing  to  support  every  such  effort  as  this  to 
turn  the  X-rays  on  an  iniquitous  business. 

s.  R.  H. 


The  Manibill. 


The  manibill,  as  used  on  the  Central  of 
Georgia,  is  already  well  known  to  most  of 
the  readers  of  the  Railroad  Gazette.  It  was 
described  in  the  issue  of  March  15,  1901,  and 
at  other  times.  This  word  was  coined  as  a 
name  for  the  blanks  for  waybills,  freight 
bills,  delivery  receipts,  notices' of  arrival,  and 
other  forms,  when  made  of  uniform  size  and 
so  worded  as  to  permit  the  whole  of  these 
documents — one  of  each — to  be  written  at 
one  writing  by  the  use  of  carbon  paper. 
The  idea  has  been  extended  still  farther  by 
the  addition  of  tissue  sheets  for  copies  to  be 
retained  either  at  the  sending  or  receiving 
office. 

The  manibill  has  now  been  in  constant  use 
on  the  Central  of  Georgia  for  the  past  four 
years,  and  Mr.  W.  D.  Beymer,  auditor  of  the 
road,  in  answer  to  an  inquiry,  says 
that  it  •  takes  only  1,160  manibills  to- 
cover  the  number  of  consignments  former- 
ly billed  on  1,000  waybills;  a  statement  which 
indicates  that  the  proportion  of  waybills 
bearing  only  one  entry  was  on  that  road  very 
large.  And  the  cost  of  paper  is  not  increased 
at  all  for  the  quantity  used  is  less.  The 
manibill  is  7  in.  x  8i^  in.,  therefore  1,160 
manibills  measure  69,020  sq.  in.  for  the  way- 
bill portion.  If  the  waybill  of  the  former 
customary  size  (say  one-half  size  S^i  x  14 
and  one-half  414  x  14)  had  been  used 
it  would  take  89,250  sq.  in.  of  paper, 
or  20,230  sq.  in.  more.  No  "Freight  Re- 
ceived Book"  is  kept.  Mr.  Beymer  says 
that  notwithstanding  an  increase  of  50  per 
cent,  in  freight  receipts  since  the  adoption 
of  the  manibill,  there  has  been  no  increase 
in  the  number  of  revising  clerks  in  the 
freight  accounting  office. 

No  more  store  room  is  required  for  records, 
though  these  are  kept  for  seven  years.  It 
is  found  that  about  15  per  cent,  of  the  mani- 
bills have  to  be  corrected  in  weight  or  ex- 
tensions at  destination,  but  the  clerk  does 
not  write  a  new  freight  bill  except  where 
the    correction    causes    an    increase    in    the 
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amount  of  the  bill.  For  a  shipment  where 
the  weight  is  subject  to  correction,  the  bill- 
ing agent  omits  the  weight  and  charges  from 
the  freight  bill  portion. 

It  was  expected  that  on  the  adoption  of  the 
single  consignment  manibill,  the  increase  in 
work  on  the  abstract,  statistical  and  assort- 
ing desks  in  the  accounting  department, 
would  be  in  exact  ratio  to  the  increase  in 
number  of  bills,  but  it  has  been  found  that 
the  work  under  the  two  methods  of  billing 
has  been  nearly  equalized  by  the  greater 
facility  with  which  typewritten  bills  of 
smaller  size  are  handled. 

It  was  the  practice  under  the  waybill  sys- 
tem to  require  of  destination  agents  two  rec- 
ords or  reports  of  waybills  received. 

1.  An  abstract  or  report  to  the  Freight 
Auditor. 

2.  A  register  of  freight-bills  to  the  agency 
cashier,  and,  in  former  years — 

3.  A  record  of  waybills  received  as  is  now 
required  by  some  lines. 

Since  the  adoption  of  the  single  consign- 
ment manibill,  the  abstract  to  the  Freight 
Auditor,  the  register  to  the  agency  cashier 
and  the  record  of  waybills  received,  are  made 
by  carbon  process  at  one  writing,  saving 
greatly  in  labor.  Lnder  ordinary  methods, 
the  abstract  and  the  register  are  separate 
and  distinct,  necessitating  not  only  duplicate 
writing,  but  balancing  of  register  against 
abstract  or  vice  versa,  both  of  which  are 
avoided  by  the  use  of  the  combined  abstract, 
register  and  record.  The  increases  in  work 
of  the  accounting  department,  if  any,  from 
the  use  of  the  single  consignment  manibill, 
will  fall  principally  upon  junior  clerks  who 
assort  the  billing  and  check  it  against  ab- 
stracts, while  the  benefits  from  the  use  of  the 
typewriter  and  more  careful  work  of  agents 
because  of  the  use  of  a  copy  of  the  manibill 
as  a  freight-bill  to  the  consignee,  has  fallen 
upon  the  higher  salaried  revising  and  statis- 
tical clerks. 

Mr.  Beymer  says  that  where  the  number 
of  consignments  per  waybill  averages  more 
than  11^,  and  for  heavy  movements  between 
large  towns  and  cities,  blanket  manibills 
should  be  used.  There  are  many  advantages 
to  agents  in  the  single  consignment  form 
and  because  of  the  small  average  number 
of  consignments  per  waybill  under  the  old 
system,  the  single  consignment  form  only 
is  used  on  the  Central  of  Georgia,  although 
the  Ocean  Steamship  Company,  which  is 
owned  by  that  road,  used  a  manibill  of  three 
consignments  for  several  years  prior  to  the 
adaptation  of  the  idea  by  the  railroad.  The 
principle  of  the  manibill  can  also  be  used 
for  freight  destined  to  another  road  to  be 
settled  for  at  a  junction,  or  ,in  interline 
freight  accounts.  In  the  latter  event  the 
name  of  the  destination  line  is  printed  on 
the  freight  bill  or  is  omitted  therefrom  and 
is  inserted  by  the  agent  at  destination  with 
rubber  stamp. 

On  the  Central  of  Georgia  a  special  form 
of  manibill  is  made  for  the  use  of  conduc- 
tors of  local  freight  trains;  this  has  a  blank 
for  a  receipt  to  be  given  by  the  conductor 
to  shipper  at  a  station  where  there  is  no 
agent.  This  is  said  to  have  proved  much 
more  satisfactory  than  the  former  plan  of 
having  such  shipments  billed  by  the  agent 
at  the  next  station. 

A  proposition  has  recently  been  made  10 
include  the  bill  of  lading  in  all  manibills; 
that  is  to  say,  to  get  the  shipper  to  raake 
out  not  only  the  shipping  order  but  also 
the  waybill,  freight  bill,  etc.  We  do  not 
understand  that  this  proposition  is  approved 
by  the  Central  of  Georgia  or  by  anyone  who 
has  had  experience  with  the  manibill.  It 
seems  probable  that  the  percentage  of  correc- 
tions that  would  have  to  be  made  would  be 
very  large. 
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Great     Northern     Terminal     Improvements 
at  Seattle. 


The  city  of  Seattle,  Wash.,  lies  between 
Puget  Sound  on  the  west  and  Lake  Washing- 
ton on  the  east.  The  coast  line  along  the 
sound  is  deeply  indented  by  Elliot  Bay  and 
between  Elliot  Bay  and  Lake  Washington  is 
a  high  ridge  about  2^-2  miles  wide  at  the  nar- 
rowest point  and  broadening  out  to  greater 
width  at  the  north  and  south  ends.  The 
business  district  of  the  city  is  on  this  ridge 
sloping  down  to  Elliot  Bay,  which  forms  the 
city's  fine  harbor.  The  Sound  waterfront  is 
fringed  with  a  narrow  strip  of  tide  lands  at 
the  northern  end  and  this  spreads  out  into 
a  tide  flat  of  considerable  area  along  the 
southeast  shore  of  the  bay. 

The  Great  Northern  enters  Seattle  from 
the  north,  coming  down  along  Puget  Sound 
from  Everett.  At  Interbay,  a  suburb  of  the 
city  about  four  miles  out  from  the  business 
center,  it  is  joined  by  a  branch  line  of  the 
Northern  Pacific  coming  into  Seattle  from 
the  northwest,  and  at  this  point  there  are 
extensive  freight  terminals.  The  Great 
Northern  continues  south  until  it  strikes  the 
tide  lands  on  the  north  shore  of  Elliot  Bay 


passenger  stations  and  the  necessary  yards 
and  tracks  to  serve  them.  Because  of  the 
peculiar  conformation  of  the  land  on  which 
the  city  is  built,  the  only  way  to  approach 
the  terminal  from  the  north  other  than  over 
the  present  line  along  the  water  front,  was 
to  build  a  tunnel  under  the  high  ground  of 
the  business  district.  This  was  decided  upon 
since  it  was  imperative  to  do  away  with  the 
congestion  along  the  docks. 

Work  on  this  tunnel  was  begun  in  May, 
1903.  It  will  be  5,104  ft.  long  and  is  ex- 
pected to  be  completed  this  month.  The 
north  portal  of  the  tunnel  is  between  Vir- 
ginia and  Stewart  streets,  and  from  this 
point  it  runs  southeast  until  it  reaches 
Fourth  avenue,  under  which  it  turns  on  a 
4-deg.  curve.  For  the  remainder  of  its  length 
it  follows  under  Fourth  avenue,  turning 
south  at  Jefferson  street  on  another  4-deg. 
curve.  The  south  portal  is  about  two  blocks 
beyond  this  curve,  between  Washington  and 
Main  streets,  and  within  less  than  two  blocks 
of  the  new  passenger  station.  The  object  in 
swinging  so  far  to  the  east  was  to  get  under 
Fourth  avenue,  where  the  only  rights  re- 
quired for  prosecuting  the  work  could  be 
granted    in    a    franchise    obtained    from   the 


be  exercised  to  avoid  damage  to  any  of  the 
buildings  above. 

The  method  of  driving  the  tunnel  for  most 
of  the  distance  has  been  by  bottom  advance 
drifts  at  both  corners,  with  a  drift  at  the 
crovv'n  following  a  little  behind.  A  second 
drift  is  then  cut  above  each  corner  drift,  the 
two  extending  high  enough  to  permit  the  con- 
crete of  the  walls  to  be  put  in  up  to  a  little 
above  the  springing  line  of  the  arch.  The 
semi-circle  is  then  completed  by  winging  out 
from  the  top  drift,  and  timber  arching  is- 
placed  outside  of  the  concrete  line.  The  core 
thus  left  is  removed  by  Thew  electric  shovels, 
except  where  a  threatened  settlement,  as  ex- 
plained above,  makes  bracing  necessary, 
when  it  is  removed  by  hand  shovels.  One 
of  the  most  complete  applications  of  eleo 
tricity  to  tunnel  driving  that  has  ever  been 
made,  has  been  used  on  this  work.  The 
power,  which  is  direct  current,  ,is  obtained 
from  the  Snoqualmie  Falls  Power  Company. 
Mining  locomotives,  Thew  electric  shovels, 
belt  conveyors,  electric  hoists,  concrete  mix- 
ers, ventilating  fans,  etc.,  are  all  driven  by- 
electric  motors. 

A  part  of  material  removed  from  the  tun- 
nel has  been  used  to  fill  in  the  trestle  along 
the  tide  lauds,  and  a  part  to  fill  in  the  site 
of  the  new  passenger  and  freight  terminal.?: 
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Plan  of  Great  Northern  Terminal   Improvements  at  Seattle. 


and  then  turns  east,  following  the  shore  line 
on  a  pile  trestle  over  the  tide  lands,  until 
it  reaches  the  terminal  station  on  the  water 
front  at  the  foot  of  Columbia  street.  The 
Northern  Pacific  enters  Seattle  from  the 
south  and  enters  the  same  station  which  it 
uses  jointly  with  the  Great  Northern.  Both 
roads  have  freight  depots  and  delivery  tracks 
for  city  freight  on  ground  reclaimed  from 
the  tide  flats  at  the  foot  of  King  street,  east 
of  the  passenger  station. 

Seattle  has  grown  rapidly  and  steadily  in 
the  last  few  years  and  is  now  one  of  the  four 
important  shipping  centers  on  the  Pacific 
coast.  Besides  serving  the  city  itself,  which 
has  a  population  of  about  120,000,  the  Great 
Northern  and  the  Northern  Pacific  handle  all 
of  the  export  and  import  business  to  and 
from  the  Far  East,  which  has  also  increased 
tremendously,  and  the  existing  terminals  for 
both  freight  and  passenger  business  are  old 
and  entirely  inadequate  for  present  needs. 
The  railroad  lines  and  the  docks  both  being 
along  the  busy  water  front  has  created  a  con- 
gestion that  interferes  so  seriously  with 
main  line  traffic  as  to  make  some  change  im- 
perative in  order  to  afford  relief.  The  vicin- 
ity of  the  present  terminals  is  the  only  suit- 
abl':  place  in  the  city  and  to  carry  out  the 
plans  for  improvements,  a  large  amount  of 
additional  land  was  acquired  east  of  the  old 
lermitals  on  which  to  build  new  freight  and 


city;  and  also  to  get  sufficient  cover  for  the 
tunnel,  the  descent  from  Fourth  to  Third 
avenues  being  so  abrupt  as  to  make  a  line 
under  the  Third  avenue  impracticable.  The 
maximum  cover  over  the  tunnel  is  125  ft. 

A  section  of  the  tunnel  is  shown  in  one  of 
the  illustrations.  Its  greatest  width  is  30  ft, 
giving  15  ft.  between  centers  of  track.  The 
roof  is  semi-circular,  on  a  15-ft.  radius,  and 
the  vertical  clearance  from  the  outer  rails 
is  22  ft.  The  lining  is  concrete,  4  ft.  6  ia 
thick  at  the  sides  and  3  ft.  6  in.  thick  at  the 
crown.  An  invert  2  ft.  deep,  of  two  different 
forms,  as  shown  by  the  drawing,  depending 
on  the  nature  of  the  soil,  has  been  used  for 
the  greater  portion  of  the  length  of  the  tun- 
nel. The  filling  is  coarse  broken  stone  up 
to  sub-grade,  above  which  is  stone  ballast  10 
in.  deep  under  the  ties. 

Many  difficulties  have  been  encountered  in 
driving  the  tunnel.  The  material  is  princi- 
pally clay,  of  varying  consistencies,  and  con- 
taining numerous  hard  and  soft  pockets  and 
strata  of  sand  and  gravel,  some  of  which 
carry  a  considerable  amount  of  water.  This 
water  has  been  the  cause  of  most  of  the 
trouble.  The  peculiar  nature  of  the  material 
and  the  ground  formation  is  such  that  wher- 
ever water  is  encountered  there  is  a  ten- 
dency of  the  strata  above  the  tunnel,  along 
the  hillside,  to  settle  in  an  oblique  direction, 
and  constant  watchfulness  and  care  had  to 


Sectjon  of  Seattle  Tunnel. 

and  yards.  This  tract  is  located  on  the  north- 
eastern edge  of  the  broad  tide  flat  lying 
southeast  and  south  of  Elliott  Bay,  already 
referred  to.  It  was  reclaimed  by  filling  to 
a  depth  of  15  ft.,  which  will  bring  the  tracks 
7  ft.  above  high  tide. 

The  new  passenger  station  will  be  the  joint 
property  of  thte  Northern  Pacific  and  Great 
Northern,  and  will  be  on  the  west  side  of  the 
main  tracks,  south  of  Jackson  street,  on  the 
site  of  the  old  freight  depots.  It  will  extend 
back  from  Jackson  street  330  ft.  and  will 
face  west,  its  greatest  east-and-west  dimen- 
sion being  155  ft.  and  the  least,  95  ft.  The 
first  184  ft.  fi-om  the  north  end  is  devoted  to 
mail,  express  and  baggage  rooms,  and  is  one 
story  high.  Jackson  street  is  to  be  carried 
over  the  tracks  on  a  viaduct  on  a  level  with 
the  top  of  this  wing  of  the  station,  the  roof 
of  which  will  form  an  approach  or  driveway 
from  the  viaduct  to  the  headhouse,  with  con- 
crete walks  on  each  side. 

The  headhouse  is  a  threestory  structure 
with  a  tower  245  ft.  high  on  its  west  front. 
The  foundations  of  the  entire  building  are 
concrete  on .  a  grillage  of  I-beams  for  the 
walls  and  tower,  and  of  corrugated  bars  for 
the  piers,  the  whole  resting  on  piling.  The 
first  story  is  granite,  and  the  remainder  is 
red  pressed  brick.  The  roof  is  tile  with  glass 
tile  skylights  and  copper  valleys  and  gutters. 

The  first  floor  plan  shows  a  convenient  ar- 
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First   Floor   Plan  of  New  Passenger  Station  at  Seattle  for  the  Great    Northern  and  Northern  Pacific. 


rangement  of  the  usual  facilities.  The  main 
entrance  is  through  the  tower  vestibule, 
which  opens  directly  into  the  general  wait- 
ing room  on  one  side.  From  the  other  side 
of  the  building  a  broad  corridor  leads  across 
the  building,  giving  access  on  one  side  to  the 
checking  counter  of  the  baggage  room,  and 
on  the  other  side  to  the  ticket  office,  the 
parcel  check  room  and  news  stand.  There 
is  a  passage  between  these  two  latter,  so 
that  the  ticket  office  is  open  on  four  sides, 
and  is  accessible  to  the  public  from  three. 

The  general  waiting  room  is  7.5  ft.  x  10.5 
ft.  between  centers  of  walls  and  extends  up 
through  the  second  story.  The  ceiling  is 
paneled  plaster,  with  the  cornice  resting  on 
fluted  columns  of  plaster  with  ornamental 
capitals  and  marble  bases  and  pedestals. 
These  columns  are  spaced  15  ft.  on  centers, 
and  except  where  doors,  windows  or  offices 
occur,  the  intervening  bays  are  finished  in 
ornamental  plaster  designs,  above  a  high 
marble  wainscot  having  a  narrow  belt  of 
glass  mosaic  at  its  top.  The  finish  of  the 
tower  vestibule,  corridor  and  women's  wait- 
ing room  is  of  similar  design.  The  fioors  are 
terrazza  with  ornamental  designs  in  mosaic. 

The   second   fioor   is  on  a   level   with  the 


Elevation  of  West  Front  of  Great  Northern  Passenger  Station  at  Seattle. 
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driveway  from  the  viaduct  and  a  15-ft.  cor- 
ridor leads  back  from  the  entrance  to  a  trans- 
verse balcony  corridor  on  the  north  side  of, 
and  overlooking,  the  general  waiting  room. 
On  the  left  or  east  of  the  entrance  corridor 
are  the  kitchen  and  dining  room,  while  the 
corresponding  space  on  the  right  side  will 
be  occupied  by  oflBces.  The  entrance  corri- 
dor has  terrazza  floor,  plaster  walls  with 
marble  base,  and  plaster  ceiling  with  plaster 
cornice  and  beams.  The  balcony  corridor  is 
finished  in  harmony  with  the  general  wait- 
ing room  and  the  finish  of  the  dining  room 
is  similar  to  the  corridor,  except  that  there 
is  an  oak  wainscoting  and  oak  trimmings 
and  counters.  The  kitchen,  pantry  and  serv- 
ing room  have  a  terrazza  wainscot. 

The  west  walk  of  the  approach  extends 
along  the  west  front  of  the  headhouse  to  a 
concrete  stairway  leading  down  to  an  en- 
trance into  the  tower  vestibule  on  the  first 


thoroughly  tamped,  above  which  is  4  in.  of 
concrete,  including  a  %-in.  finish. 

The  plan  shows  the  location  of  the  new 
freight  houses  for  the  Great  Northern  and 
Northern  Pacific,  together  with  team  tracks, 
driveways,  etc.  They  will  be  50  ft.  wide  and 
1,000  ft.  long,  the  north  end  of  the  buildings 
for  200  ft.  being  two  stories  and  the  balance 
one  story.  They  will  be  of  brick  on  concrete 
and  pile  foundation.  The  track  sides  will 
be  open  and  equipped  with  rolling  steel  doors 
from  end  to  end.  The  approach  to  the  freight 
terminals  will  be  from  the  present  tracks 
along  the  water  front,  which  will  be  retained 
to  handle  the  business  for  the  docks.  The 
yards  and  freight  terminals  at  Seattle  are 
only  intended  for  local  requirements  as  all 
Oriental  freight  will  be  handled  at  the  Inter- 
bay  terminals. 

The  entire  work  has  been  under  the  direc- 
tion of  Mr.  A.  H.  Hogeland,  Chief  Engineer 
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Fig.   4 — Sliding  Connection   Between    High 
and    Low    Pressure    Valve-Spindles. 
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floor.  The  third  floor  of  the  building  is  ar- 
ranged for  oflices  and  the  corridor  floors  are 
finished  with  terrazza  and  the  office  floors 
with  vertical-grained  flr.  A  ventilating  sys- 
tem for  the  toilet  rooms,  slop  sink  rooms, 
dining  room  and  kitchen  will  be  controlled 
by  a  motor-driven  disc  exhaust  fan  on  the 
fourth  floor  of  the  tower,  blowing  through 
an  opening  back  over  the  roof.  The  build- 
ing will  be  heated  by  steam  and  lighted  by- 
electricity. 

The  baggage  and  express  rooms  are  each 
75  ft.  wide  and  the  mail  room  47  ft.  3  in. 
They  have  cement  floors,  unplastered  side 
walls  and  concrete  arch  ceilings.  As  already 
mentioned,  their  roof  forms  the  approach 
from  the  viaduct.  The  driveway  above  is 
asphalt  and  the  walks,  which  are  16  ft.  wide, 
are  concrete.  An  ornamental  stone  parapet 
on  which  are  ornamental  lamp  posts  7  ft. 
high  and  15  ft.  apart  guards  each  side  of  the 
approach. 

The  walks  on  all  four  sides  of  the  building 
are  roofed  over  by  marquees  of  ornate  design, 
those  on  the  north  and  west  fronts  of  the 
headhouse  being  supported  by  chains  from 
above,  and  the  remainder  by  gas  pipe  col- 
umns resting  on  concrete  block  footings. 
The  marquees  are  composed  of  a  framework 
of  structural  steel  trusses  and  purlins,  over- 
laid with  Vis-in.  factory  ribbed  glass.  A  row 
of  electric  lamps,  spaced  \'i  ft.  apart,  orna- 
ments their  outer  edge. 

There  will  be  eight  standing  tracks  for 
the  station  in  addition  to  the  five  tracks  on 
the  east,  two  of  which  are  the  main  line.  It 
has  not  been  decided  what'  protection  for  pas- 
sengers will  be  provided,  though  in  all  prob- 
ability it  will  be  umbrella  sheds.  The  plat- 
forms between  tracks  and  around  the  build- 
'n?  are  composed  of  12  in.  of  cinder  filling 


Fig.    1 — Profile   of    Paris    Belt    Railroad. 

of  the  Great  Northern.  Mr.  A.  Stewart,  Resi- 
dent Engineer,  Seattle,  has  had  direct  super- 
vision of  the  work,  and  Mr.  A.  D.  Stevens, 
Tunnel  Superintendent,  has  had  charge  of 
the  construction  of  the  tunnel.  Reed  &  Stem, 
St.  Paul  and  New  York,  are  the  architects  for 
the  station. 


New 


Locomotives     for     the 
Railroad.* 


Paris      Belt 


The  "Petite  Ceinture,"  or  Belt  Line,  of 
Paris,  has  recently  put  into  operation  15  loco- 
motives specially  designed  and  built  for  the 
service  by  the  Northern  of  France.  These 
engines  have  been  built  to  handle  the  in- 
creasing passenger  traffic.  The  conditions  to 
be  met  by  the  designers  were  the  following. 
The  trains  are  made  up  of  eight  cars: 

Weight, 
tons. 

2   baggage    cars    16.0 

.")  second  class  carriages,  wltli  72  seats...        67.5 

1  first  class  carriage,  vvitli  40  seats 14.5 

These  carry  570  passengers,   sitting  and 

standing    39.9 

Total    train    load    137.9 

These  weights  are  in  metric  tons  so  that 
the  train  load  is  about  150  tons  of  2,000  lbs. 
The  circuit  of  Paris  is  19.57  miles  on  the 
outer  track,  and  is  made  in  65  minutes,  of 
which  50  minutes  is  net  running  time. with 
15  minutes  for  station  stops,  of  which  there 
are  29.  The  average  running  speed  is  there- 
fore 18  miles  an  hour,  including  stops.  The 
distance  between  stations  varies  from  1,640 
ft.  to  5,775  ft.  The  profile  which  is  given 
in  Fig.  1  shows  grades  of  1  per  cent,  and  I14 

♦Abstract  of  an  article  by  J.  Koechlln,  Clilet  De- 
signer of  the  Northern  of  France,  in  the  Jievue  Oen- 
frale  'lea  Cheming  tie  Fer,  May,  1904.  Translated 
by  Lav. ford  H.  Fry. 


Fig.     3 — Sectional     Elevation — Paris 
Locomotive. 


Belt 


per  cent.  There  are  a  number  of  tunnels  in 
which  the'  adhesion  is  poor.  The  designers 
were  given  a  free  hand  with  the  view  of  get- 
ting an  engine  of  low  first  cost,  easy  of  main- 
tenance, and  capable  of  giving  the  service 
required  with  a  moderate  coal  and  water  con- 
sumption. It  was,  however,  specified  that 
the  weight  per  axle  should  not  exceed  36,375 
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lbs.,  and  that  the  engine  should  turn  on  a 
table  31  ft.  in  diameter. 

In  order  to  find  out  what  type  of  engine 
was  best  suited  to  the  onerous  conditions  of 
service  a  number  of  tests  were  made  with 
several  engines  of  different  types.  These  en- 
gines were  run  over  the  road  with  the  dyna- 
mometer car  of  the  Northern  of  France,  and 
tests  were  made  to  determine  the  least  pos- 
sible time  in  which  the  circuit  could  be  made 
without  an  unduly  high  fuel  consumption. 
The  tests  showed  that  it  was  desirable  to 
have  an  engine  with  large  driving  wheels, 
and  of  considerable  boiler  capacity.  The  lo- 
comotive as  designed  and  built  is  shown  by 
Figs.  2  and  3,  the  principal  dimensions  being 
tabulated  below.  The  type  is  4-6-0  tandem 
compound,  with  side  tanks  and  no  tender, 
the  weight  on  all  driving  axles  being  brought 
up  to  the  maximum  limit  of  36,375  lbs.  on 
each  axle.  The  coal  bunkers  hold  6,600  lbs. 
and  the  water  tanks  have  a  capacity  of  1,320 
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beyond  that  necessary  to  keep  the  truck  on 
the  track,  has  been  rigorously  avoided,  be- 
cause all  momentum  acquired  on  starting 
must  be  dissipated  in  making  a  stop.  The 
boiler  has  been  made  comparatively  small 
to  keep  down  the  weight.  This  is  practic- 
able in  the  present  service,  for  if  the  boiler 
pressure  drops  on  starting,  the  blower  can 
be  used  when  steam  is  shut  off  to  make  a 
stop,  and  the  pressure  can  thus  be  brought 
back  to  the  normal. 

It  having  been  decided  to  use  compound 
cylinders,  the  choice  lay  between  two  or  four 
cylinders  and  between  two  or  four  valve  mo- 
tions. The  two-cylinder  compound  has  the 
disadvantage  of  making  tractive  power  on 
the  two  sides  unequal  on  starting,  and  in  the 
Belt  service  there  is  a  great  deal  of  starting. 
The  four-cylinder  type  of  compound  was 
therefore  chosen,  and  to  facilitate  rapid  in- 
spection and  to  keep  down  the  weight,  a  sin- 
gle outside  valve  motion  was  chosen.     The 
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Driving  wheel,  diameter   63  in. 

Weiglit  on  driving  wlieels 104.000  lbs. 

Weight,  total,  in  worliing  order 139,300  lbs. 

Tractive  effort : 

(o)    Compound 22,500  lbs. 

(6)  With  live  steam  in  !.-p.  cylinders  28,900  lbs. 
Heating  surface  :    Tubes  (fire  side) .  . .  .1,396  sq.  ft. 

Fire  box    109  sq.  ft. 

Total     1,505  sq.  ft. 

Grate  area   25.2  sq.  ft. 

Capacity  of  side  tanks    1,320  gals. 

Capacity  of  coal  bunkers   6,600  lbs. 

The  steam  distribution  shows  some  special 
features.  The  valve  motion  is  arranged  to 
give  considerable  difference  between  the  cut- 
off in  the  high  and  in  the  low-pressure  cylin- 
ders, and  has  a  special  arrangement  of  start- 
ing valves.  It  has  been  found  that  in  order 
to  obtain  the  maximum  economy  with  a  com- 
pound locomotive  with  ordinary  slide  valves^ 
the  steam  pressure  in  the  receiver  must  not 
exceed  from  35  to  40  lbs.  per  sq.  in.  The 
reason  for  this  was  explained  recently  by 
M.  Nadal  in  the  Revue  de  M6canique.    To  ob- 
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Fig.  5 — Diagram   Showing  Steam  Distribution  and  Starting  Valve. 


gal.,  which  is  enough  to  make  a  complete  cir- 
cuit without  taking  in  water.  The  tractive 
effort  is  22.000  lbs.  It  was  considered  advis- 
able to  use  compound  cylinders  as  these  gave 
the  best  results  in  the  tests.  The  compound 
cylinders  have  the  advantage  of  developing 
a  large  tractive  effort  without  the  use  of  the 
inconveniently  large  cyliriflers  necessary  on 
a  single  expansion  engine.  They  also  give 
an  economically  long  expansion  of  the  steam 
and  allow  a  gentle  exhaust  which  gives  good 
results  with  the  fire. 

The  boiler  is  of  moderate  dimensions  with  a 
large  grate  and  carries  a  high  pressure.  The 
boiler  workii.fe  pressure  is  227  lbs.  per  sq. 
In.,  being  chosen  high  in  order  to  obtain  a 
high  tractive  effort  on  starting,  without  the 
'■■'■  of  live  steam  in  the  Ipw  pressure  cylln- 
■-.  Serve  tub'rt  are  used  as  being  the  best 
i'^r  at  engine  working  with  a  high  rate  of 
combustion.  Brake-shoes  are  applied  to  all 
wheel 5,  including  th^  truck.    All  dead  weight 


use  of  four  compound  instead  of  two  single 
expansion  cylinders  means  an  increase  in 
weight  of  about  5.700  lbs.,  but  the  advan- 
tages of  compounding  fully  justify  this  extra 
weight.  By  using  the  tandem  compound  sys- 
tem it  became  desirable  to  have  an  inter- 
mediate receiver  of  sufficient  capacity  to 
maintain  a  nearly  equal  pressure  of  admis- 
sion to  the  low-pressure  cylinders.  For  this 
purpose  the  right  and  left  hand  low-pres- 
sure steam  chests  are  joined  and  a're  made 
of  large  capacity.  In  order  to  give  sufficient 
pressure  in  the  receiver  there  must  be  a  dif- 
ference between  the  cut-off  in  the  high  and 
low-pressure,  cylinders.  As  both  valves  are 
driven  by  the  same  mechanism  it  is  neces- 
sary to  delay  the  low-pressure  exhaust  by  a 
special  arrangement  which  is  described  in 
detail  below.    The  main  dimensions  are: 

niameter  high-pressure  cylinder    ..13-jn. 

Diameter  low-pressure  cylinder 21 'A  Jn. 

Stroke     23%  In. 

IJoiler  pressure    228  lbs. 


tain  these  conditions  in  a  locomotive  of  the 
above  type  under  ordinary  running  condi- 
tions, that  is  to  say  with  an  average  cut-off 
of  40  per  cent,  in  the  high  pressure  cylin- 
ders, it  is  necessary  to  have  a  cut-off  of  about 
60  per  cent,  in  the  low  pressure  cylinders. 
By  reducing  the  lap  of  the  low  pressure 
valves  the  difference  between  the  high  and 
the  low  pressure  cut-off  can  be  made  about 
8  or  10  per  cent.,  but  with  these  figures  the 
pre-admission  becomes  considerable.  In 
order  to  give  a  difference  of  20  per  cent, 
when  both  valves  are  driven  from  the  same 
valve  motion,  a  play  of  about  one-half  inch 
is  arranged  in  the  sleeve  connecting  the  low 
pressure  valve  spindle  to  the  high  pressure 
spindle.  This  arrangement  is  shown  in  de- 
tail in  Fig.  4.  At  the  same  time  the  low 
pressure  lap  is  reduced  by  half  the  amount 
of  play  given  to  the  low  pres.sure  valve. 

Table  1  shows  the  phases  of  the  steam  dis- 
tribution in  both  cylinders  for  40  per  cent. 
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cut-off  in  the  high  pressure  cylinder  and  also 
for  60  per  cent,  high  pressure  cut-off. 
Table  No.  1. 

r- Cut-off. , 

40%  in  h.-p.    60%  in  l.-p. 

II.-p.  L.-p.  II. -p.  L.-p. 
l-aj)  o£  valve,  iuside.  ins..  -0.12  -0.12  —0.12  -0.12 
La|)  of  valve,  outside,  ins.  1.00  0.75  1.00  0.75 
Maximum      steam       port 

opening,  ins 0.43     0.43      0.71     0.71 

Lead,  ins 0.20     0.20      0.20     0.20 

Cut-off,  p.  ct.  of  stfolce,  %  40        60         60        75 
Expansion     in    per    cent. 

of  sti-olie,  % 35        22.5      25         15 

Anticipated      exhaust     in 

per  cent,  of  strolte,  %.    25         17.5      15         10 
Maximum    exhaust     port 

opening,  ins 1.38     1.30      1.38     1.58 

Exhaust    in    per   cent,    of 

strolje,   % 80        85         87.5     91 

Compression    in  per   cent 

of  strolte,  % 18        13         11.5       8 

Pre-admission  in  per  cent. 

of  stroke,  % 2  2  1  1 

It  can  be  seen  from  the  table  that  while 
this  arrangement  does  not  increase  the  low 
pressure  steam  port  opening,  it  has  the  ad- 
vantage of  increasing  the  time  that  this  port 
is  open.  It  is  found  that,  because  of  the  stop- 
ping of  the  valve  at  each  end  of  its  stroke, 
the  maximum  port  opening  lasts  from  10  to 
40   per   cent,   of   the    stroke,    while   if  there 
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engine  into  position  for  compound  working. 

The  Northern  of  France  made  a  number 
of  tests  of  these  locomotives  with  their  dyna- 
mometer car.  It  was  found  that  live  steam 
could  not  be  admitted  to  the  low  pressure 
cylinders  for  more  than  10  or  15  seconds 
without  lowering  the  boiler  pressure. 

The  curves  in  Fig.  7  show  the  results  of 
starting  tests  with  normal  trains  of  220 
tons  (2,000  lbs.)  Including  engine,  live  steam 
being  admitted  for  the  first  few  revolutions 
only  and  the  engine  then  being  worked  com- 
pound. These  figures  may  be  compared  with 
the  Paris  Metropolitan  engines,  which  re- 
quire from  18  to  20  seconds  for  the  first  250 
ft.  The  diagrams  of  Fig.  7  show  that  the 
new  engines  make  the  first  250  feet  in  from 
17  to  21  seconds  on  a  level,  according  as  they 
start  with  live  steam  or  as  a  compound.  It 
must  be  borne  in  mind,  however,  that  the 
Metropolitan  trains  weigh  95  tons  empty,  or 
about  half  the  weight  of  those  for  the  new 
engines.  The  Manhattan  elevated  electric 
trains  run  650  feet  in  30  seconds  from  the 
start,  while  in  the  same  time  these  new  Belt 
engines  make  625  feet.  It  may  be  added  that 
in  ordinary  service  the  engines  are  started 
as  compounds  without  using  live  steam. 

The  Northern  company's  Department  of 
Tests  took  advantage  of  the  trials  to  figure 
out  the  work  done  by  the  locomotive  when 
the  time  allowed  for  starting  was  varied.  It 
was  important  to  know  what  was  the  cost 
of  gaining  a  few  minutes  in  a  run  including 
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Starting  Compound. 
Fig.   7 — Indicator   and   Acceleration 

were  no  play  in  the  valve  spindle  the  valve 
would  gradually  close  the  port  from  10  to  40 
per  cent,  of  the  stroke.  This  arrangement 
has  proved  entirely  satisfactory  in  service, 
giving  a  satisfactory  steam  distribution  and 
working  well  at  speeds  up  to  45  miles  an 
hour.  It  must  be  borne  in  mind  that  the 
speed  at  which  the  spindle  is  moving  when 
it  picks  up  the  valve,  is  very  slight,  the  high 
pressure  valve  being  near  the  end  of  its 
stroke,  and,  further,  the  weight  of  the  valve 
and  spindle  which  have  to  be  put  in  motion, 
is  not  great. 

The  cylinders  are  designed  to  be  large 
enough  to  start  the  train  with  live  steam 
admitted  to  the  high  pressure  cylinders  only, 
but  in  order  to  start  under  difficulties  or  to 
make  an  exceptionally  quick  acceleration,  a 
starting  valve  is  arranged  to  admit  live 
steam  to  the  low  pressure  cylinders  and  at 
the  same  time  to  permit  the  high  pressure 
cylinders  to  exhaust  direct  to  the  stack. 

Fig.  5  shows  this  starting  valve  in  dia- 
gram form.  Fig.  6  shows  the  general  ar- 
rangement of  the  valve  motion.  A  2  in.  pipe 
is  run  from  the  high  pressure  steam  pipe  to 
the  low  pressure  steam  chest.  The  valve  in 
this  pipe  is  operated  by  an  air  motor.  No 
special  movement  is  needed  to  open  this 
valve,  but  if  the  throttle  lever  is  pulled  all 
tfte  way  open  a  tappet  operates  the  air  valve, 
which  works  the  starting  valve  and  lets  live 
steam  into  the  low  pressure  steam  chest. 
At  the  same  time  the  high  pressure  exhaust 
is  opened  to  the  stack.  If  the  throttle  lever 
is  moved  slightly  in  the  closing  direction  the 
air  valve  is  released  and  automatically  closes 
the  low  pressure  live  steam  valve  putting  the 
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Diagrams — Paris   Belt   Locomotive. 

a  large  number  of  stops  such  as  that  of  the 
circuit  of  Paris.  The  following  figures  were 
obtained.    They  correspond  to: 

The  original  service  before  being  acceler- 
ated. 

The  accelerated  service  with  the  new 
engines. 

An  ultra-accelerated  service  using  all  the 
power  of  the  new  engines. 

Several  trains  were  run  in  these  three 
classes  of  service.  The  increase  in  the  power 
developed  is  shown  in  Table  2. 


have  passed  the  station  if  the  brakes  had  not 
been  applied. 

The  figures  in  the  table  show  that  for  a 
gain  of  15  minutes  in  a  run  of  67  minutes,  or 
say  22  per  cent.,  the  drawbar  pull  of  the 
locomotive  is  increased  75  per  cent. 

The  figures  also  show  that  the  new  loco- 
motives are  capable  of  developing  1,000  h.p., 
for  a  short  time  at  least.  Even  if  we  take 
the  nominal  horse-power  at  only  800,  the 
weight  of  the  engine  in  working  order  is 
only  172  lbs.  per  horse-power,  or  143  lbs.  for 
the  engine  empty. 

It  is  interesting  to  see  how  large  a  per- 
centage of  the  work  produced  by  the  engine 
is  dissipated  by  the  brakes,  nearly  57  per 
cent,  of  the  total  power  developed  on  the 
fastest  run  has  to  be  thrown  away  by  apply- 
ing the  brakes.  The  figures  show  how  dif- 
ficult it  is,  mechanically  speaking,  to  accel- 
erate a  schedule  by  increasing  the  speed,  and 
how  extremely  desirable  it  would  be  in  a 
suburban  service  to  have  some  means  of  stor- 
ing up  the  enormous  quantity  of  work  which 
is  destroyed  and  absolutely  lost  in  the  pro- 
cess of  braking.  In  a  service  as  outlined 
above  made  up  of  starts  and  stops  following 
in  rapid  succession  it  is  advantageous  to 
keep  down  the  weight  of  the  train  as  much 
as  possible,  and  this  has  been  well  consid- 
ered in  designing  the  engines  described. 


American    Railway  Association. 


The  fall  meeting  of  this  Association  was 
held  at  Philadelphia  October  26.  Mr.  C.  G. 
Waldo,  Second  Vice-President,  presided,  and 
about  135  delegates  were  present.  Mr.  Geo. 
A.  Post,  Chairman  of  the  General  Committee 
on  Arrangements  for  the  American  Railway 
Appliance  Exhibition,  to  be  given  at  Wash- 
ington at  the  time  of  the  International  Rail- 
way Congress  in  May,  1905,  stated  that  it  is 
the  desire  of  the  manufacturers  to  erect  a 
building  on  a  small  section  of  the  govern- 
ment reservation,  near  the  Washington  mon- 
ument. To  permit  this  it  will  be  necessary 
to  get  leave  from  Congress.  It  is  hoped  that 
Congress  will  act  favorably,  in  which  event 
an  exhibition  will  be  given  which  will  be 
of  the  greatest  interest  to  the  delegates,  both 
American  and  foreign,  attending  the  Con- 
gress. 

Several  amendments  to  the  by-laws  were 
adopted.  The  Executive  Committee  reported 
that  the  membership  now  comprises  273 
members,  operating  217,372  miles,  and  that 
the  associate  membership  comprises  10  mem- 
bers, operating  266  miles. 

The  Association  adopted  a  resolution  pro- 
viding that  eight  delegates  from  the  Asso- 


TABLE  xo.  2. 

Class   of    service    Slow.             .Accelerated. 

Effective  running  time   67  mln.  47  sec.   60  min.  27  sec. 

Maximum  indicated  horse-power 524  637 

Speed  corresponding  to  maximum  power,  m.  p.  h 27.6  33.5 

Average  speed  for  the  circuit  of  Paris   17.2  19.3 

Percentage  of  speed  increase  over  slow  train ....  12.2 

Average  drawbar  pull  for  the  circuit  in  pounds 4,907  5,664 

Percent,  of  Increase  of  drawbar  pull  over  slow   ....      '  15.4 

Total  worlf,  at  d.-b.,  during  circuit,  millions  of  ft. -lbs.  204  334 

Percentage  of  increase  in  work ...  26.5 

Work  dissipated  by  brakes  during  circuit  in  millions 

of   ft.   lbs 124  174 

Percentage  of  increase  In  work  of  braking ...  40.3 

Work  of  braking  in  per  cent,  of  total  work 47.0  52.0 


Ultra-accel. 

52  min.  36  sec. 

1.005 

30.0 

22.1 

28.8 

7,.331 

49.5 

463 

75.4 

262 
111.5 
56.7 


The  maximum  horse-power  shown  in  line 
3  is  calculated  from  actual  indicator  dia- 
grams. The  total  work  in  line  9  is  found 
by  multiplying  the  tractive  effort  by  the  dis- 
tance run  under  steam  in  making  a  circuit 
of  Paris.  The  work  dissipated  in  braking 
is  the  sum  of  the  work  done  in  making  the 
29  stops  on  one  circuit.  The  work  dissipated 
in    stopping   is    calculated    by   the     formula 

M  V* 

— — -  where  M  is  the  mass  of  the  train  drawn 

and  V  the  speed  at  which  the  train  would 


ciation  be  accredited  to  the  seventh  session 
of  the  International  Railway  Congress;  these 
delegates  to  be  the  President  and  Secretary 
of  the  Association,  and  six  other  persons  to 
be  selected  by  the  President.  The  Associa-" 
tion  also  voted  to  increase  the  membership 
of  the  American  Section  from  26  to  28  mem- 
bers. 

The  Executive  Committee  reported  that 
57  railroads  in  North  America  are  now 
members  of  the  Congress,  entitled  to 
327    delegates.     These,    in    addition    to    the 
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eight  delegates  of  the  American  Railway  As- 
sociation and  the  16  delegates  of  the  United 
States  Government,  ■will  make  a  total  of  351 
delegates  from  America,  outside  of  the  of- 
ficial delegates  from  Canada  and  Mexico.  It 
was  also  reported  that  advice  had  been  re- 
ceived from  the  Department  of  State  that 
18  countries  have  announced  their  intention 
to  be  represented  at  the  Congress,  as  follows; 
Argentine  Republic;  Belgium;  British  India; 
Cuba;  Denmark;  Dominican  Republic;  Great 
Britain;  Greece;  Guatemala;  Honduras; 
Mexico;  Netherlands;  Paraguay;  Peru;  Rou- 
mania;  Servia,  Siam,  and  the  Transvaal. 

An  addition  to  Rule  6,  of  the  Code  of  Per 
Diem  Rules,  was  adopted,  to  take  effect  Jan. 
1,  1905,  as  follows;  "In  case  the  road  so 
delivering  or  authorizing  the  delivery  of  a 
foreign  car  connects  directly  with  the  road 
which  does  not  pay  per  diem,  penalty  shall 
accrue  as  if  delivery  had  not  been  made." 

The  Committee  on  Safety  Appliances  pre- 
sented a  code  of  rules  governing  the  deter- 
mination of  physical  and  educational  quali- 
fications for  those  seeking  employment  and 
for  candidates  for  promotion,  and  after  a 
short  discussion,  at  the  request  of  the  com- 
mittee, they  were  referred  back  to  it  for 
further  consideration. 

Mr.  Theo.  Voorhees,  First  Vice-President 
of  the  Philadelphia  &  Reading,  was  elected 
First  Vice-President. 

The  next  meeting  of  the  Association  will 
be  held  in  New  York  City,  and  as  provided 
in  the  amendment  to  the  by-laws  adopted 
by  the  Association,  that  meeting  will  be  held 
on  Wednesday,  April  5,  1905. 


The     Young     Valve     and     Gear     for 
Locomotives. 


For  more  than  three  years  a  new  design 
of  locomotive  valve  mechanism  has  been 
quietly  undergoing  test  and  perfection  on 
the  Chicago  &  North  Western.  Its  devel- 
opment has  been  directly  under  the  super- 
vision of  its  designer,  Mr.  O.  W.  Young,  of 
Chicago,  whose  idea,  briefly,  is  a  system  of 
rocking  valves — the  Corliss  principle 
adapted  to  locomotive  practice.  During  the 
period  mentioned  two  North  Western  loco- 
motives have  been  equipped  with  the  mech- 
anism, the  first  being  a  light  American  type, 
and  the  later  one  a  Class  D,  Atlantic  type 
passenger  locomotive,  which  has  been  thor- 
oughly and  satisfactorily  tested  under  all 
conditions,  including  fast  passenger  service. 

The  primary  object  Mr.  Young  desired  to 
attain  was  to  produce  a  valve  mechanism 
that  would  enable  locomotives  to  attain  and 
maintain  higher  speeds  than  are  possible 
with  present  practice;  and  to  do  it  not  only 
without  sacrifice  of  economy  from  present 
practice,  but  with  improved  performance  if 
possible.  The  accompanying  drawings  and 
photograph  show  pretty  clearly  the  design 
and  arrangement  of  the  valves  and  gear. 
There  are  two  valves  to  each  cylinder,  sim- 
ilar in  form  and  position  to  Corliss  prac- 
tice and  driven  by  the  Corliss  wrist  motion 
through  the  usual  link  and  rocker.  Each 
valve  controls  admission  and  exhaust  for 
its  end  of  the  cylinder,  and  is  formed  with 
two  openings  through  its  body.  One,  the 
larger,  is  vertical  and  is  for  the  exhaust. 
The  smaller  is  transverse  and  permits  freer 
ciiculation  of  the  live  steam  in  reaching 
the  lower  port,  part  of  the  steam  passing 
around  the  ends  of  the  valve. 

The  valve  has  four  longitudinal  packing 
strips  and  an  equal  number  at  the  ends, 
the  latter  being  to  enclose  the  exhaust 
cavity.  As  mentioned  above,  the  live  steam 
circulates  around  and  through  the  valve. 
'The  packing  strips  are  held  outward  against 
he  bushing  hy  spring  pressure,  thereby 
rcarliiy    accoifirnodatiug    themselves    to    any 


irregularities  "in  the  seat.  Small  rectangu- 
lar grooves  are  formed  on  the  inner  sides 
of  the  longitudinal  strips  to  enable  the  small 
amount  of  steam  that  will  find  lodgment 
there  to  balance  the  pressure  on  the  edges 
opposite  and  thus  permit  the  strips  to  move 
freely  in  their  grooves.  This  also  reduces 
the  bearing  surface  of  the  strip  against  the 
groove  and  thereby  reduces  the  liability  of 
its  sticking  from  the  presence  of  gum  and 
foreign  substances. 

Wrought-iron  spindles  are  pressed  into 
and  keyed  to  the  valve  body  at  each  end. 
The  valve  chest  has  but  one  removable 
head,  the  other  being  formed  integral  with 
the  body,  with  an  opening  through  which 
the  driving  spindle  of  the  valve  passes  and 
which  forms  a  bearing  for  it.  There  is  no 
provision  for  packing  this  spindle  in  its 
passage  through  the  end  wall  of  the  steam 
chest.  It  is  given  a  slight  taper  and  is  shoul- 
dered at  the  inner  and  outer  ends  of  the 
journal.  The  joints  which  these  shoulders 
form  with  the  end  wall  are  ground,  and  the 
inner,  which  is  the  larger  and  therefore  re- 
ceives the  greater  part  of  the  thrust,  has 
five  or  six  grooves  cut  across  it  to  permit 
oil  from  the  steam  chest  to  reach  the  bear- 
ing. This  provides  all  of  the  lubrication  that 
is  necessary,  and  as  the  taper  of  the  journal 
is  such  that  in  automatically  taking  up  any 
wear  in  the  bearing  no  binding  will  result. 


fixed  rigidly  on  the  latter,  and  which  is  hori- 
zontal in  mid-gear.  The  end  of  this  arm 
moves  in  the  arc  of  a  circle,  therefore  as 
the  tumbling  shaft  moves  it  draws  this  reach 
rod  back  slightly  and  results  in  raising  the 
center  about  which  the  wrist-plate  oscil- 
lates. This  changes  the  relations  of  the 
valves  to  the  ports,  thereby  affecting  the 
lead. 

Steam  enters  the  chest  through  the  port 
just  above  the  middle  of  the  inner  side,  part 
passing  out  through  the  top  port  to  the 
passage  cored  around  the  bushing  leading  to 
the  cylinder  port;  and  part  passing  around 
and  through  the  valve  and  out  through  tho 
port  at  the  bottom  of  the  chest  opening  di- 
rectly into  the  cylinder  port.  The  exhaust 
passes  out  into  the  steam  chest  through 
these  same  ports  and  escapes  through  the 
large  port  near  the  bottom.  The  action  of 
the  lead-change  mechanism  is  such  that  a 
constant  or  slightly  increased  steam  lead  can 
be  obtained  for  the  shorter  cut-offs.  The 
exhaust  lead  is  also  increased  as  the  cut- 
off is  shortened,  the  design  being  such  that 
a  lap  at  long  cut-offs  is  changed  to  a  clear- 
ance at  short  cut-offs. 

A  series  of  indicator  cards  is  shown  which 
were  taken  in  regular  service  from  the  loco- 
motive shown  in  the  photograph.  This  lo- 
comotive has  20-in.  x  26-in.  cylinders,  81-in. 
drivers,  200  lbs.  boiler  pressure  and  a  4%- 


Chicago  &  North  Western  Passenger  Locomotive  Fitted  with  the  Young    Valve  and  Gear. 


the  bearing  requires  no  attention  whatever 
between  shoppings  of  the  locomotive.  No 
trouble  from  leakage  has  been  experienced 
with  it. 

The  presence  of  a  shallow  groove  in  each 
steam  chest  bushing  will  be  noted.  This 
groove  is  placed  so  that  the  steam  strip  will 
overlap  it  when  the  valve  reaches  the  ex- 
tremity of  its  travel.  As  the  most  severe 
stress  is  imposed  on  the  valve  gear  at  the 
time  of  reversal  of  motion,  by  letting  live 
steam  under  the  strip  at  this  point  it  largely 
relieves  the  pressure  from  above,  thereby  re- 
ducing 'the  stress  in  the  gear  and  conse- 
quently the  wear.  . 

The  wrist-plate  is  shown  in  the  details, 
and  also  the  bearing  for  it;  and  in  the  com- 
bination and  arrangement  of  these  two  is 
embodied  one  of  the  most  Ingenious  and  im- 
portant features  of  the  design,  namely,  the 
provision  for  a  variation  of  the  lead  to  con- 
form to  changes  in  cut-off.  As  viewed  in  the 
drawing  the  bearing  has  two  horizontal  arms 
supporting  the  journal  on  which  the  wrist- 
plate  moves.  The  whole  piece — the  wrist- 
plate  bearing — is  supported  in  bearings,  one 
of  which  is  bolted  to  the  outside  of  the  rear 
steam  chest  and  the  other  to  the  saddle. 
A  downwardly-projecting  arm,  approximate- 
ly at  right-angles  to  the  others,  is  connected 
through  a  short  adjustable  rod  to  a  tumbling 
shaft  supported  across  the  back  of  the  sad- 
dle, and  which  in  turn  is  connected  by  a 
special  reach  rod  to  the  main  tumbling  Sihaft. 
This   reach   rod   is   pivoted   to  a   short  arm 


in.  exhaust  nozzle.  During  the  first  test  the 
engine  had  a  10-car  train  weighing  535  tons, 
and  on  the  second  day  four  mail  cars  weigh- 
ing 200  tons.  Cards  1  to  12  were  with  the 
heavy  train  and  13  and  14  with  the  other. 
It  will  be  observed  that  at  no  time  with  the 
heavy  train  was  the  throttle  fully  open,  al- 
though a  speed  of  75  m.p.h.  was  reached. 
At  starting,  a  five-eighths  throttle  opening 
was  used. ,  This  opening  was  increased  to 
seven-eighths  but  shortly  reduced  to  one-half 
and  was  never  aga-in  increased  beyond  three- 
quarters.  An  interesting  feature  of  these 
cards  is  the  low  back  pressure,  which  in 
some  cases,  and  notably  at  55  m.p.h.,  is  zero, 
and  at  63  m.p.h.  is  only  2  lbs.  The  data  for 
cards  13  and  14  show  the  capabilities  of  the 
locomotive  in  the  way  of  speed.  The  speeds 
were  read  from  a  Boyer  recorder  and  checked 
by  a  revolution  counter.  In  all  of  the  cards, 
even  that  at  95  m.p.h.,  the  valve  events,  with 
the  exception  of  release  at  the  extremely 
high  speeds  and  the  extremely  short  cut-offs, 
are  readily  discernible.  The  short  cut-offs  at 
which  some  of  the  cards  are  taken  is  notable, 
card  4  being  the  shortest,  at  2%  in. 

Another  set  of  cards  shows  a  comparison 
between  the  steam  distribution  of  the  Young 
valve  an-d  gear  and  a  Chicago  &  North  West- 
ern standard  piston  valve  for  this  class  of 
locomotive.  The  data  for  these  cards  are 
found  in  Table  I.  Valve  motion  diagrams 
are  also  shown  for  full-gear  and  at  25  per 
cent,  cut-off.  Thfc  principal  results  are  given 
in   Table   II.     TKe   results   especially   to   b« 
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noted  and  compared  are  the  exhaust  events 
at  25  per  cent,  cut-off,  particularly  the  length 
of  time  the  port  is  open.  The  result  of  the 
change  of  exhaust  lead  of  the  Young  valve 
for  the  short  cut-off  may  be  noted  in  the 
diagram. 

In  the  matters  of  performance  and  main 
tenance  the  results  have  been  most  gratify- 
ing. The  locomotive  has  never  lost  a  trip 
or  made  a  failure  since  this  mechanism  was 
put  on  it.  So  constantly  is  it  kept  in  ser- 
vice by  reason  of  its  excellent  performance 
and  uniformly  good  condition,  that  last  week 


Details  of  Young  Valve. 

it  had  a  record  of  1,200  miles  in  60  hours. 
In  this  connection  the  following,  taken  from 
a  letter  written  by  Mr.  Robert  Quayle,  Super- 
intendent of  Motive  Power  and  Machinery  of 
the  Chicago  &  North  Western,  is  of  interest. 
This  letter  was  made  up  as  a  sort  of  circular 
reply  to  the  many  inquiries  that  have  come 
from  numerous  sources,  and  covers  the 
entire  matter  briefly.    It  says: 

"The  construction  of  the  valves  requires  a 
special  cylinder  casting  and  therefore  they 
cannot  be  used  without  a  complete  change. 
The  actual  cost  of  these  cylinders,  including 


the  valves  and  changes  in  the  motion,  should 
not  exceed  30  per  cent,  more  than  the  cost 
of  cylinders,  valves,  chests,  etc.,  for  a  D  or 
piston-valve  locomotive.  If,  however,  these 
cylinders  were  made  standard  to  a  road,  I 
do  not  think  they  would  cost  more  than  $150 
more  per  locomotive. 

"In  June,  1901,  the  first  engine  was 
equipped,  and  like  all  first  attempts  there 
were  certain  details  shown  up  which  needed 
improvement.  The  general  results  with  this 
engine  justified  &  second  trial,  and  in  Sep- 
tember, 1903j  a  set  of  cylinders  with  the 
special  valves  and  their  motion  were  ap- 
plied to  a  20-in.  x  26-in.  Atlantic  type  (pas- 
senger) engine  with  81  in.  over  the  tires  and 
91,000  lbs,  on  the  drivers.  The  experiments 
with  this  engine  lasted  some  six  or  eight 
weeks,  and  in  November,  1903,  the  engine 
was  put  regularly  into  service  on  the  Galena 
division.  The  engine  has  been  a  'tramp'  up 
to  a  very  recent  date;  has  had  all  kinds  of 
service,  all  kinds  of  engineers  handling  her. 
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Details  of  Cylinder  for   Young   Valve  and  Gear. 


Wrist   Plate    Bearing. 
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-Valve  Events. 

I Slide  valve. ■ 

2.J  per  cent. 
Full  gear.  cut-off. 


Lead    

Mas.   port  opening  occurs 

Width   of  port   opening 

Port  starts'to  close .'.  . 

Port  fully  closed 

Port  starts  to  open 

Maximum    port   opening    occurs. 

Widtla  of  port  opening   

Port  starts  to  close 

Port  fully  closed 


—  Vioin. 
6%  in 

Full  (1%  in.) 

14  iu. 

21%  in. 

—  1  %  in. 
%  in. 

Full  (1%  in.) 
2014  in. 
24%  in. 


in. 


li  'n. 
1,4  in. 
2  in. 
6%  in. 

Exhaus 
—  8V.  iu. 

1  in. 

1%  in. 

4  in. 

19  in. 


Young  valve. > 

25  per  ct. 
cut-off. 


biteam. 


Full  gear. 

—  Vie  in. 

1%  in. 

Full  (1  in.) 

19  in. 

22%  in. 

—  1  in. 

0  in. 

Full  (1  in.)  Full  (1  in.) 
22  in.  1414  in. 

24  78  in.         201/2  in. 


Vie  in. 
1  y-i  in. 
"/32  in. 
2  in. 
6%  in. 

-  9 1/2  in. 
1  in. 


provements  shown  by  the  indicator  cards 
are  not  entirely  realized  in  actual  perform- 
ance records.  In  a  series  of  comparisons 
made  by  the  indicator  the  water  rate  per 
indicated  horse-power  was  reduced  from  22.9 
lbs.  to  19.3  lbs.  The  indicator  cards  also 
show  the  cause  for  the  slight  wear  on  the 
machinery,  as  the  cards  are  remarkably  full, 
the  expansion  lines  being  clear  and  distinct 
at  all  points  of  cut-off.  Most  of  the  work  in 
passenger  service  is  done  at  less  than  6  in. 


-D.iTA  FROM  Indicator  Cards  Showing  Comparison   of  Steam   Distribution   of   Young  Valve  and    Gear,   and   Chicago    &  North   Western 

Standard  Piston  Valve. 


Card    Xo 

Revolutions  per  minute    

Miles  per  hour    

Inches  of   cut-off 

Initial  pressure    

Pressure    at    cut-off 

Difference  between  initial,  and  cut-off  pressures.  . 

Pressure   at  release    

Initial  back  pressure   

Mean  back  pressure   

Mean  effective  pressure 

Indicated  horse-power   

Pounds  of  steam  per  hour  per  I.  H.-P.  :  At  cut-off 
Pounds  of  steam  per  hour  per  1.  H.-P.  :    At  release 

*For  engine  1026. 


-Engine  Xo.   1015  icith  Piston  Valve.- 


-Engine  No.  1026  with  Young  Vahc. 


Per  ct. 

Aver- 

Aver- 

of 

1. 

2. 

3. 

4. 

5. 

Total. 

age. 

1. 

9 

3. 

4. 

5. 

Total. 

age. 

gain.* 

138 

ISO 

186 

242 

336 

1,082 

216 

120 

168 

204 

264 

312 

1,068 

?14 

32 

42 

43 

58 

78 

253 

50.6 

29 

40 

49 

63 

256 

51.2 

av. 

.>v. 

■•v, 

6V> 

v% 

32.5 

6.5 

5% 

3V. 

61/2 

41/2 

51/2 

25.5 

5.1 

178 

162 

150 

160 

150 

800 

160 

162 

162 

1.55 

1.5S 

1.50 

787 

157 

118 

120 

95 

96 

92 

521 

104 

134 

142 

136 

128 

125 

665 

133 

60 

42 

55 

64 

58 

279 

56 

28 

20 

19 

30 

25 

122 

24 

57% 

40 

40 

41 

37 

43 

201 

40 

39 

33 

55 

33 

50 

210 

42 

3 

5 

6 

8 

15 

37 

7.4 

0 

0 

8 

0 

8 

18 

3.6 

51% 

18 

21 

20 

22 

33 

114 

22.8 

4 

10 

14 

16 

24 

68 

13.6 

40% 

50 

46 

42 

38 

33 

209 

41.8 

69 

58 

72 

48 

50 

292 

58.4 

40% 

144 

171 

164 

191 

231 

901 

180 

166 

178 

293 

256 

316 

1,209 

242 

34% 

15.S 

17.7 

19.8 

21.9 

24 

99.2 

19.8 

15.4 

13.2 

16.9 

14.4 

19.5 

79.4 

15.9 

25% 

22.3 

24.4 

21 

24.3 

27.6 

119.6 

23.9 

14.0 

15.5 

17.7 

16.5 

22.4 

86.4 

17.3 

28% 

General   Arrangement  of  the  Young   Valve  and  Gear. 


and  practically  continuous  service.  It  has  so 
far  made  approximately  90,000  miles.  The 
tires  have  not  been  turned,  the  eccentric 
straps  have  been  closed  once  about  Vie  in. 
each,  there  is  no  pound  in  the  boxes  and  the 
tool  marks  are  still  on  the  motion  pins. 
These  results  are  especially  interesting  to 
the  motive  power  official,  demonstrating  as 
they  do  that  the  wear  and  tear  on  the  ma- 
chinery is  so  remarkably  less  than  the  en- 
gine with  the  D  or  piston  valves.    The  engine 


is  always  ready  for  service,  the  roundhouse 
foreman  reporting  that  for  his  part  of  it, 
five  of  this  type  would  easily  equal  seven  of 
the  piston  valve  engines.  There  is  one  run 
between  Chicago  and  Clinton  with  usually 
ten  heavy  cars  on  which  this  engine  is  the 
only  one  that  can  make  the  time. 

"The  train  despatchers  know  the  value  of 
this  engine,  also,  as  they  do  not  hesitate 
to  rely  on  it  to  make  up  time  or  take  an  un- 
usually heavy  run.    As  a  consequence  the  im- 


cut-off.  On  account  of  the  high  and  full  cards 
it  is  evident  that  the  crank  effort  is  more 
uniform  and  higher  than  with  a  slide-valve 
engine.  Besides  causing  less  wear  on  the 
machinery,  this  gives  a  more  even  torque 
when  starting  and  consequently  less  slip- 
ping. 

"The  engine  is  one  which  will  bear  thor- 
ough investigation.  While  our  experiments 
have  been  made  in  passenger  service,  I  con- 
sider  that  the   performance   in   freight  ser- 
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Indicator   Diagrams — Young   Valve    and    Gear. 
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Comparison  of  Steam  Distribution  of  Young  Valve  and  Gear 
and  C.  &  N.   W.  Standard  Piston  Valve. 


vice  will  show  even  better  results  from  both    ther  to  Improve  and  perfect  the  mechanism 


an  operating  and  economical  standpoint." 

It  is  but  fair  to  add  that  the  application 
to  the  1,026  is  only  the  second,  and  the  re- 
sults obtained  with  it  suggest  to  the  designer 
a  number  of  points  wherein  he  expects  fur- 


and  thereby  increase  its  efficiency. 


There  is  a  general  outcry,  and  has  been 
for  some  months,  in  Belgium' against  the 
irregularity  of  the  train  service;   the  news- 


Younu   Oscilliiting  Valre  Motion. 
Comparative  Valve  Gear  Diagrams. 


papers  are  full  of  complaints,  including  par- 
tisan attacks  against  the  responsible  mini.s- 
ter.  It  is  evident  that  passenger  traffic  has 
grown  altogether  out  of  proportion  to  sta- 
tion and  yard  accommodations.  Recently  on 
the  arrival  oi  a  train  in  Liege  from  Brussels 
all  the  passengers  gave  three  cheers,  formed 
a  procession,  carried  the  conductor  in  tri- 
umph at  its  head,  marched  to  the  engine 
and  presented  the  engineman  with  a  bou- 
quet, after  which  a  congratulatory  telegram 
was  sent  to  the  Railroad  Minister.  Some 
one  inquiring  what  all  this  m6ant,  he  was 
answered  that  it  was  because  at  last  a  Brus- 
sels train  had  got  in  on  time! 
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Train    Resistance. 


BY    CHESTER   A.    CRANDELL,    M.E. 

For  the  purposes  of  this  article,  train  re- 
sistance "Will  be  defined  as  the  number  of 
pounds  of  drawbar-pull  exerted  in  moving 
one  ton  of  train  weight  under  the  specified 
conditions.  Train  resistance,  thus  defined, 
is  dependent  for  its  value  upon  a  number 
of  variables.  The  greatest  accuracy  must, 
therefore,  be  observed  in  its  calculation,  so- 
called  approximations  being  seldom  anything 
but  misleading.  The  discussion  of  this  sub- 
ject will  be  separated  into  three  divisions. 
First,  a  comparison  of  the  calculated  with 
the  actual  train  resistance  will  be  made. 
Second,  an  analysis  of  the  several  factors 
which  influence  train  resistance  will  be  pre- 
sented, together  with  a  comparison  of  the 
magnitudes  of  their  influences.  Third,  the 
test-known  formulae  will  be  compared  with 
each  other.  The  first  two  heads  will  be  sub- 
divided to  consider  separately  passenger  and 
freight  trains. 

Actual  and  Calculated  Train  Resistance 
Compared. — For  the  purposes  of  this  compar- 
ison, the  results  of  two  locomotive  trials 
have  been  plotted.  One  of  these  trials  was 
made  with  a  passenger  and  the  other  with  a 
freight  train;  both  being  conducted  under 
what  are  considered  to  be  representative 
conditions. 

Passenger  Train. — Fig.  1  was  plotted  from 
the  results  given  by  a  passenger  train  con- 
sisting of  11  cars  weighing  in  all  .377.23  tons. 
Two  curves  are  shown,  the  one  marked 
"Drawbar  Pull"  being  referred  to  the  ordin- 
ates  whose  scale  appears  at  the  left  of  the 
figure.  The  other  curve,  marked  "Velocity," 
is  referred  to  the  right-hand  scale.  The 
various  conditions  of  grade  and  curvature 
are  noted  on  the  figure.  In  order  to  avoid 
the  errors  incident  to  the  changing  of  scales, 
the  ordinates  of  both  curves  are  the  actual 
lengths  taken  from  the  dynamometer  record. 

Table  1. 
Sec-  Acceler-         Ser 

ends.  Velocity     ation. 


upon.  It  is  obivous  that  to  reduce  the  actual 
conditions  to  those  on  a  level  tangent  would 
be  to  destroy  their  value  as  data.  Therefore 
the  conditions  for  the  theoretical  calcula- 
tions will  be  assumed  to  be  the  same  as  those 
existing  in  the  actual  case. 
Let  Rf   =  Total  train  resistance   in  lbs.    per 

(2,000  lb.)  ton. 
Let  Rg  =   Train  resistance  due   to   accelera- 
tion in  lbs.  per  ton. 
Let  Ry  =  Train  resistance  due  to  velocity  in 

lbs.  per  ton. 
Let  Rg  =  Train   resistance   due    to   grade   in 

lbs.  per  ton. 
Let  Rj  =  Train   resistance   due   to  curvature 

in  lbs.  per  ton. 
Let  V  =  Velocity  in  miles  per  hour. 
Let  a  =  Acceleration  in  ft    per  sec. ,  per  sec. 
Let  T  =  Weight  of  train  in  (2,000  lb.)  tons. 

Then  R,  =  R,  +  R„  +  R^  -f  R„ [1] 

Using  Sprague's  formula: 


from 

start,    m.p.  b. 


0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 


0.0 
3.64 
7.28 
10.90 
14.10 
17.60 
20.00 
22.70 
2.J.00 
27.70 
30.00 
31..59 
33.60 
3.5.90 
37.90 
39.15 


ft.  pr  sec, 
per  sec. 
0.0 
0.50 
.50 
.50 
.50 
.40 
.34 
.34 
.34 
.34 
.30 
.26 
.24 
.28 
.26 
.28 


Acceler- 
onds.  Velocity      ation, 
from         in        ft.  pr  sec, 
start,    m.  p.  b.     per  sec. 


160 
170 
180 
190 
200 
210 
220 
230 
240 
2.50 
260 
270 
280 
290 
300 


40.91 
42.20 
43.30 
44.50 
45.30 
46.50 
47.70 
48.64 
49.35 
49.73 
50.20 
50.45 
50.91 
51.58 
52.27 


0.24 
.10 
.18 
.16 
.18 
.20 
.18 
.12 
.12 
.04 
.08 
.08 
.04 
.08 
.12 


The  accelerations  as  calculated  from  the  in- 
clination of  the  velocity  curve  (Fig.  1)   are 


Rv  =  4  +  ^  + 


3T 


.[2] 


gives   the 
R^.  Table 


results 

2. 


found    in   column   headed 


Table  2. 
Lbs.  per  ton. 


Seconds   Sprague' 
from     formula, 

start.       R^.  Rj.  Rg.     B„. 

0       4.00  0.0  0.0    0.875 

10       4.62  31.08  0.0    0.-875 

20        5.26  31.08  0.0     .875 

30       5.93  31.08  0.0     .875 

40        6.53  31.08  0.0     .875 

50       7.20  25.86  0.0     .875 

60       7.68  21.12  0.0     .875 

70        8.23  21.12  0.0     .875 

SO        8.72  21.12  2.1    0.0 

90       9.30  21.12  2.1    0.0 

100        9.80  18.61  2.1    0.0 

110       10.09  16.15  2.1    0.0 

120       10.59  14.90  2.1    0.0 

130       11.13  17.40  2.1    0.0 

140       11.47  16.15  2.1    0.0 

150      11.87  17.40  2.1     .665 

100       12.30  14.90  2.1     .665 

170       12.67  6.22  2.1     .665 

180       12.89  11.37  2.1     .665 

190       12.95  9.94  2.1  '    .665 

200       13.37  11.37  3.803   .665 

210       13.66  12.40  3.803   .665 

220       13.96  11.37  -3.803  0.0 

230       14.19  7.45  3.803  0.0 

240       14.36  7.45  3.803  '  .500 

250       14.46  2.48  3.803   .500 

260       14.59  4.96  0.0    0.0 

270      14.67  4.96  3.186  0.0 

280       14.77  2.48  3.180  0.0 

290      14.95  4.96  3.186   .500 

300       15.11  7.45  3.186   .500 

R^  must  now  be  found.    This  may  be  calcu- 
lated as  follows: 

We  know  that 

F  =  ma [3] 

or  the  force  exerted  upon  the  drawbar  of  a 

train  will  be  equal  to  the  mass  of  the  train 

multiplied  by  the  acceleration  produced. 

Obviously   this  force    is  exerted    only   be- 
cause there  is  a  resistance  to  acceleration 


R,. 

4.00 
36.58 
37.22 
37.84 
38.49 
33.94 
29.68 
30.93 
29.84 
32.52 
30.51 
28.34 
27.59 
30.63 
29.72 
32.04 
29.97 
21.66 
27.03 
25.66 
27.51 
30.53 
29.13 
25.44 
26.11 
17.44 
19.55 
22.82 
20.44 
23.60 
26.25 


m  no  MO  l«0         180         wo         TK         240        260         280        300 

Time  in  Seconds 
Fig.   1 — Drawbar  Pull   and   Velocity  Curves  of   Passenger  Train. 

given  In  Table  1,  and  shown  graphically  in  due  to  the  inertia  in  the  mass  of  the  train. 

F:g.  2.  Therefore,  the  resistance  being  measured  by 

All  the  necessary  data  being  now  at  hand,  the  force  required  to   overcome  it,   may  be 

a  basis  upon  which  to  compare  the  theoreti-  substituted  for  "F"  in  equation  [3]  or 
cal  v^Jih  the  actual  results  must  be  decided  R    —  ma 


Therefore  R.  = 


AT,-  1-  ,  .  2,000 

As  R,  IS  measured  in  pounds  per  ton,  m  =  -77o~9 

2,000 
■33:2   ^ 

or  Rj  —  62. 1  a,  at  any  instant [4] 

The  results  given  by  equation  [4]  are  tab- 
ulated in  the  column  headed  R^,   Table  2. 

The  resistance  due  to  an  up  grade  of  one 
foot  per  mile  is  obviously 
1 
5.280 


X   Weight 


or  R„  = 


1 

5,280 


X  2,000  X  (number  of  feet  per 

mile  rise). 
Solving  Rg  =  .3788  (number  of  feet  per  mile 

rise) [51 

The  results  of  calculation  by  equation  [5] 
are  given  in  the  column  headed  Rg,  Table  2. 
For    the    resistance    due    to    curves,    Mr. 
George  R.  Henderson  gives: 

R^,  ^0.5  (number  of  degrees  of  curve). 
The  results  of  these  calculations  are  given 
in  the  column  headed  R,.,  Table  2. 
Now  (equation  [1])  we  have 

R^  =  R,  +  R,  +  Rg  +  R, 
Therefore,  adding  the  results  in  the  previous 
columns  of  Table  2,  gives  the  values  in  the 
last  column,  Rj.  which  are  plotted  in  Fig.  3, 
and  compared  with  the  actual  drawbar-pull 
curve  from  Fig.  1. 

A  glance  at  Fig.  3  shows  immediately  that 
the  heavy  pull  in  starting  a  train  due  to  its 
inertia  is  not  recognized  in  the  formula.  In- 
deed, no  account  is  taken  of  this  element, 
which  may  be  called  starting  resistance,  in 
any  of  the  formulae  which  have  come  to  the 
author's  attention,  with  the  exception  of  that 
proposed  by  Engineering  News.  That  it  is 
of  the  greatest  importance  is  at  once  evident, 
since,  for  all  ordinary  track  conditions,  this 
starting  resistance  measures  the  maximum 
pull  which  the  locomotive  will  be  called  upon 
to  exert. 

A  familiar  method  of  overcoming  some  of 
the  effects  of  this  starting  resistance  is  the 
common  practice  of  "taking  slack."  In  the- 
ory, this  brings  the  starting  resistances  of 
the  several  cars  to  different  points  on  the 
coordinate  axis  of  time  and  thus  distributes 
the  instants  of  maximum  drawbar-pull.  That 
is,  by  the  time  the  starting  resistance  comes 
into  play  on  the  last  cars,  the  resistance  of 
the  first  cars  has  dropped  to  a  normal  value. 

Freight  Trains. — In  the  case  of  freight 
trains  where  the  ratio  of  the  weight  to  the 
number  of  cars  becomes  much  smaller  than 
in  passenger  trains,  the  train  resistance  for- 
mulae give  results  which  differ  widely  from 
the  actual  values. 

Fig.  4  presents  the  actual  curves  from  the 
dynamometer  record  of  a  freight  train  trial. 
It  is  analogous  to  Fig.  1,  and  shows  the  ve- 
locities and  drawbar-pulls  of  a  91  car  freight 
train  weighing  1,015  tons. 


Table 

3. 

Sec- 

Acceler- 

Sec. 

Acceler- 

onds, 

Velocity 

ation, 

onds. 

Velocity 

ation, 

from 

in 

ft.  pr  sec, 

from 

In 

ft.  pr  sec 

start. 

m.p.  h. 

per  sec. 

start. 

m.  p.  h. 

per  sec 

0 

0.0 

0.0 

160 

14.34 

0.0265 

10 

1.75 

.1192 

170 

14.71 

.0260 

20 

3.31 

.1063 

180 

14.90 

.0140 

30 

4.58 

.0865 

190 

15.10 

.0140 

40 

5.85 

.0860 

200 

1.5.40 

.0200 

50 

7.22 

.0930 

210 

15.50 

.0060 

60 

8.30 

.0530 

220 

15.60 

.0060 

70 

9.25 

.0660 

230 

15.60 

0.0 

80 

9.85 

.0400 

240 

15.60 

0.0 

90 

10.55 

.0470 

250 

15.60 

0.0 

100 

11.15 

.0400 

260 

15.70 

.0070 

110 

11.70 

.0390 

270 

15.80 

.0070 

120 

12.30 

.0400 

280 

15.80 

0.0 

130 

12.88 

.0400 

290 

15.80 

0.0 

140 

13.45 

.0.395 

300 

15.88 

.0050 

150 

13.05 

.0330 

Table  3  gives  the  accelerations  as  calcu- 
lated from  the  inclination  of  the  velocity 
curve  in  Fig.  4,  these  accelerations  being 
plotted  in  Fig.  5. 

Fig.  6,  which  is  analogous  to  Fig.  3,  gives 
very  strikingly  the  great  error  in  the  the- 
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oretical    resistance    as    applied    to    freight 
trains. 

The  curve  marked  "calculated"  is  plotted 
from  the  values  of  P„  Table  4,  as  given  by 
using  Sprague's  formula  for  R,  ;  while  the 
curve  marked  "actual"  is  the  drawbar-pull 
curve  of  Fig.  4. 

Table  4. 
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2 — Acceleration    Curve    of    Passenger 
Train. 
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Fig.  3 — Actual  and  Calculated  Values  of  Drawbar  Pull  of   Passenger  Trains. 
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Analysis  of  Theoretical  Train  Resistance. 
■ — In  considering  the  comparative  influences 
of  the  several  factors  in  train  resistance,  the 
subject  will  again  be  subdivided  to  afford  a 
separate  consideration  of  passenger  and 
freight  trains. 

Passenger  Trains. — The  curves  of  Fig.  7 
vere  plotted  from  the  results  of  Table  2,  and 
serve  to  show  the  comparative  magnitudes  of 
the  several  influencing  elements.  The  most 
notable  feature  of  this  figure  is  the  great 
influence  of  the  acceleration  resistance,  R^. 

The  previous  treatment  of  this  subject, 
which  has  been  confined  chiefly  to  the  velocity 
resistance,  R\.,  has  left  the  impression  that 
velocity  is  .the  controlling  factor.  Fig.  7, 
however,  serves  to  show  that  it  is  to  the  ac- 
celeration rather  than  to  any  instantaneous 
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value  of  the  velocity  that  the  curve  R, 
chiefly  owes  its  characteristics. 

Owing  to  the  diflBculty  of  properly  measur- 
ing or  calculating  the  acceleration,  and  to 
the  misconception  which  has  prevailed  as  to 
the  magnitude  of  its  influence,  this  impor- 
tant factor  in  the  case  of  passenger  trains 
has  been  frequently  neglected  in  computa- 
tions. It  needs  but  a  glance  at  the  respective 
velocity  curves  of  Figs.  1  and  4  to  show  that 
it  is  largely  the  difference  in  accelerations 
which  causes  so  wide  a  discrepancy  in  the 
drawbar-pull  lines  of  these  figures. 

Freight  Trains. — In  the  case  of  freight 
trains  where  the  acceleration  is  small,  the 
velocity  resistance,  R^  chiefly  influences  the 
value  of  R„  as  is  shown  in  Fig.  8.  R^,  which 
is  so  important  a  factor  in  passenger  train 
resistance,  becomes  here  of  lesser  importance. 

In  summing  up,  it  may  be  said  that  the 
starting  resistance,  which  is  neglected  in 
most  of  the  formulae,  should  he  considered; 
and  that  it  may  safely  be  taken  as  varying 
inversely  with  the  length  of  the  train  from 
11^  to  2  times  the  average  total  resistance. 
The  acceleration  resistance,  R^,  is  in  the 
case  of  passenger  trains,  the  most  important 
factor,  and  should  in  no  case  be  omitted.  In 
the  case  of  freight  trains,  R,   is  the  deter- 


grades  of  officers,  $286.75.  The  net  earnings 
were  4  per  cent,  on  the  capital,  which  is 
much  more  than  heretofore,  though  the  in- 
terest of  the  employees  in  the  profits  is 
credited  with  only  a  part  of  the  improve- 
ment. 


Railroad   Shop   Tools. 


{.Continued.) 


UPRIGHT   DRILLS. 

The  42-in.  upright  drill  press  Fig.  1  is 
made  by  the  Hamilton  Machine  Tool  Com- 
pany, Hamilton,  Ohio.  The  base  of  this  ma- 
chine is  heavily  rib- 
bed and  is  provided 
with  large  I  slots.  The 
column  is  10%  in.  in 
diameter  and  it  is 
bolted  to  the  bed  and 
supported  by  a  lock 
brace  as  shown.  The 
sliding  head  has  a 
travel  of  31  in.  and  it 
is  counterbalanced  and 
has  a  long  bearing  on 
the  column.  It  can  be 
locked  in  any    desired 


motion  by  shifting  the  sliding  shaft  or  pull 
pin  which  is  placed  just  beneath  the  gears, 
as  shown  in  the  illustration.  The  friction 
mechanism  is  operated  from  the  front  of 
the  machine  by  means  of  a  nut.  An  auto- 
matic stop  is  provided  which  can  be  set  to 
any  desired  depth  by  the  graduations  on  the 
spindle  sleeve.  The  table  arm  has  a  vertical 
adjustment  of  17  in.  and  can  be  swpng 
around  to  clear  the  base.  It  is  raised  and 
lowered  by  means  of  a  rack  and  pinion  in 
connection  with  a  worm  gearing,  which  is 
encased  within  the  table  arm.  The  table  can 
be  revolved  in  its  socket.  The  table  is  36 
in.  in  diameter  and  has  T  slots.    The  great- 


Fig.  1 — The  Hamilton  Upright  Drill. 


Fig.    2 — Niles-Bement-Pond    Upright    Drill. 


mining  factor,  but  the  present  formulae  give 
results  so  erroneous  a.s  to  be  rather  mislead- 
ing than  useful. 


By  a  law  passed  in  1903  it  was  provided 
that  when  the  net  earnings  of  the  Danish 
State  Railroads  should  exceed  2  per  cent 
on  the  capital  invested,  a  certain  proportion 
of  such  net  earnings,  varying  with  their 
amount,  but  in  no  case  to  exceed  0.6  per 
cent,  of  the  capital,  should  be  divided  among 
the  employees,  who  were  divided  for  that 
purpose  Into  14  classes.  The  first  fiscal  year 
'inder  this  law  gave  to  the  lowest  grade  of 
eii^ployees  ?15  each  as  their  share  of  the 
proate;  firemen  received  $23.28;  englnemen 
121;    station-masters,    $40.90;     the    highest 


position  by  bolts  and  is  raised  and 
lowered  by  means  of  a  rack  and  pin- 
ion. The  smallest  diameter  of  the  spin- 
dle is  2Vio  in.  It  is  counterbalanced 
and  has  both  hand  and  power  feeds. 
The  spindle  has  eight  changes  of  speeds  and 
is  provided  with  three  changes  of  power  feed 
for  each  speed.  It  has  a  traverse  of  16  in. 
and  is  provided  with  quick  approach  and  re- 
turn movement,  by  means  of  a  rack  and  pin- 
ion. Ball  bearings  are  used  to  take  up  the 
end  thrust  of  the  spindle.  The  lock  gears 
are  engaged  and  disengaged  by  means  of  a 
lever  placed  within  easy  reach  of  the  oper- 
ator. The  top  shaft  runs  In  split  hearings 
lined  with  babbitt  metal.  Power  feed  is  ob- 
tained by  two  cones  of  gears  and  changes  In 
feed  can  be  made  while  the  machine  is  in 


est  distance  from  the  spindle  to  the  table 
is  43  in.  and  the  maximum  distance  from 
the  spindle  to  the  base  is  59  in.  The  height 
of  the  machine  to  the  top  of  the  cone  is  9 
ft.  8  in.  and  the  floor  space  required  is  92  in. 
X  90  in.,  and  the  net  weight  Is  about  4,500 
lbs.  Friction  geared  tapping  attachments 
can  be  applied  to  these  machines  when 
desired. 

The  50  in.  vertical  drilling  machine,  Fig. 
2,  is  made  by  the  Niles-Bement-Pond  Com- 
pany, New  York.  It  was  designed  especially 
for  heavy  drilling  and  railroad  shop  use.  The 
maximum  distance  from  the  column  to  the 
center  of  the  spindle  is  25  in.  and  the  great- 
est distance  from  the  spindle  to  the  base 
plate  is  58  in.  A  maximum  distance  of  31% 
in.  is  allowed  for,  between  the  top  of  the 
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table  and  the  spindle.  An  18-in.  traverse  is 
provided  for  the  spindle.  The  spindle  is  3% 
in.  in  diameter  and  is  counterbalanced  and 
has  three  changes  of  power  feed  and  a  rapid 
hand  motion.  The  table  is  26  in.  x  36  in.  and 
is  provided  with  both  longitudinal  and  hori- 
zontal adjustments.  It  is  also  provided  with 
vertical  power  adjustment  and  it  can  be 
swung  around  the  column  and  out  of  the 
way  when  it  is  desired  to  use  the  base  plate 
for  drilling.  The  2V2  h.p.  motor  for  driving 
this  drill  has  a  speed  range  from  350  to  1,750 
r.p.m.  by  field  control^  and  in  combination 
with  the  changes  by  gears,  the  spindle  speeds 
lange  from  8Vj  to  220  r.p.m.  The  motor  as 
applied  to  the  rear  of  this  machine  gives  it 
a  very  pleasing  and  symmetrical  appearance. 
When  belt  driven  the  machine  is  furnished 
with  countershaft-pulleys  16  in.  in  diameter 
for  a,  SVi  in.  belt,  and  they  should  run  at  160 
r.p.m. 

The  latest  design  of  electrically  driven  up- 
right drilling  and  tapping  machine  made  by 


is  thus  independent  of  the  drill  spindle  speed. 
Variable  feed  is  obtained  by  two  friction 
disks  and  an  index  on  the  adjusting  rod 
shows  the  settings  to  give  the  proper  feed 
for  the  different  sizes  of  drills.  Automatic 
and  hand  feeds  operating  in  either  direction 
are  fitted  to  both  the  quill  and  the  drilling 
head.  A  novel  arrangement  of  electric  drive 
is  used.  Both  belts  are  open  but  one  of 
them  is  made  to  operate  the  reverse  motion 
for  withdrawing  the  tap.  This  is  accom- 
plished by  a  pair  of  gears  which  connect 
the  armature  shaft  with  the  driving  pulley 
shaft,  and  so  reverse  the  motion  of  the  lat- 
ter. A  pair  of  friction  clutches  operated  by 
a  rod  enable  the  operator  to  engage  either 
motion  as  desired.  To  compensate  for  wear, 
the  spindle  is  fitted  with  double  conical  bear- 
ings in  the  quill.  The  quill  is  square  exter- 
nally, as  the  clamping  surface  of  a  square 
quill  is  considered  to  be  effective  and  to  give 
great  rigidity  in  boring  deep,  rough  holes. 
In  addition  to  the  compound  traverse  table 


Concrete   and    Concrete-Steel.* 
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Fig.  3 — Gould  &    Eberhardt   Upright   Drill. 


Gould  &  Eberhardt,  Newark,  N.  J.,  is  shown 
in  Fig.  3.  This  machine  has  two  spindles, 
one  for  drilling  and  one  for  tapping.  The 
near  spindle  in  the  illustration  is  for  drill- 
ing. After  a  piece  is  drilled,  the  work  is 
shifted  by  means  of  the  compound  traverse 
table,  to  bring  it  into  line  with  the  tapping 
spindle.  Holes  up  to  1%  in.  can  be  tapped 
with  this  machine.  The  ingenious  Goufd  & 
Eberhardt  system  of  speed  indicators  for  the 
cone  pulley  belt  is  used,  as  shown  in  the 
illustration.  The  set  of  figures  on  the  lower 
brace  indicates  the  position  of  the  belt  for 
such  sizes  of  drills  as  do  not  require  the  back 
gears.  The  figures  on  the  upper  brace  are 
for  use  with  the  back  gears.  The  back  gears 
are  operated  by  a  single  movement  of  a  lever 
and  the  feed  is  driven  by  its  own  belt,  and 


shown,  a  portable  compound  chuck  is  some- 
times furnished,  by  which  the  machine  is 
made  available  for  use  as  a  profiling  ma- 
chine. It  is  also  largely  used  for  end  and 
side  milling,  the  power  of  the  machine  being 
sufficient,  and  its  stability  and  rigidity  ample 
for  certain  work  of  this  nature.  This  ma- 
chine is  made  in  25,  32,  27,  43,  48  and  52  in. 
sizes. 

(To  be  continued.) 


Russia  appears  to  be  relapsing  into  bar- 
barism— that  kind  of  barbarism  which  exists 
in  the  United  States.  A  recent  press  despatch 
says  that  attempts  at  train  wrecking  in 
Russia  average  one  in  three  days  and  that 
11  per  cent,  of  these  attempts  result  in 
damage. 


The  writer  can  see  no  good  reason  why 
concrete-steel  bridges  with  spans  of  500  ft., 
or  more,  cannot  be  built  with  perfect  safety 
and  often  with  economy;  he  has  designed 
and  submitted  bids  on  spans  as  great  as  300 
ft.,  and  although  the  plans  and  prices  were 
satisfactory,  other  and  weightier  considera- 
tions, from  the  point  of  view  taken  by  the, 
officials,  induced  them  to  prefer  steel  struc- 
tures. It  is  unfortunate  from  an  engineer- 
ing standpoint  that  very  few  bridge  sites 
are  located  so  as  to  make  long  spans  eco- 
nomical, or  even  possible,  and  in  most  cases,, 
to  meet  the  conditions  of  grade  and  high 
water,  it  is  necessary  to  have  comparatively 
short  spans  with  minimum  rise  of  arches. 
A  considerable  contraction  of  waterway  by 
piers,  or  approaches,  is  not  such  a  serious 
matter  as  many  imagine,  as  the  water  be- 
tween the  obstructions  will  about  make  up 
in  velocity  what  it  lacks  in  area.  At  Topeka, 
Kan.,  the  waterway  was  contracted  from  850 
to  540  ft.,  or  36.5  per  cent.,  with  no  serious 
consequences  until  the  unprecedented  high 
water  of  1903,  when  about  160  ft.  of  earth- 
fill  on  the  north  end  went  out,  because  the 
grade  was  so  low  that  the  water  overflowed 
the  bank  and  washed  it  out,  but  the  water 
kept  on  rising  notwithstanding,  and  reached 
its  maximum  stage  after  the  embankment 
disappeared. 

Concrete-steel  bridges  are  rapidly  gaining 
in  favor.  They  cost  more  than  light  iron 
bridges  with  plank  floors,  but  in  many  locali- 
ties they  will  cost  no  more,  and  frequently 
less,  than  good  steel  bridges  carrying  a 
pavement.  The  advantages  of  a  concrete- 
steel  bridge  as  compared  with  a  concrete 
bridge  are  not  due  so  much  to  diminished 
sections  or  cost  as  to  the  greatly  increased 
security  which  the  steel  affords  in  provid- 
ing against  settlements  or  other  conditions 
which  cannot  be  calculated  or  foreseen. 
Under  normal  conditions  the  steel  is  not 
strained  to  much  more  than  one-quarter  of 
its  elastic  limit,  so  that  a  very  large  re- 
serve force  is  always  available  for  emergen- 
cies. The  claimed  and  generally  recognized 
advantages  of  a  concrete-steel  bridge,  as 
compared  with  a  steel  bridge,  are  as  fol- 
lows: They  make  handsomer  structures, 
and  architectural  ornamentation  can  be  ap- 
plied to  any  extent  desired;  if  properly  de- 
signed and  constructed,  they  have  vastly 
greater  durability  and  greater  ultimate 
economy;  they  are  comparatively  free  from 
vibration  and  noise;  they  are  proof  aga'inst 
tornadoes  and  fire,  and  also  against  floods, 
if  the  foundations  are  protected  from 
scour;  the  cost  of  maintenance  is  confined 
to  the  pavements;  home  labor  and  home 
material  are  utilized  to  a  much  greater  ex- 
tent in  building  them,  so  that  the  greater 
part  of  the  money  which  they  cost  is  left 
among  the  people  who  pay  for  them. 

Fire  Protection. — It  has  been  quite  well 
established  by  several  large  fires,  as  well 
as  by  comparative  tests,  that  concrete  and 
concrete-steel  are  superior  to  hollow  tile  for 
resisting  intense  heat.  Comparative  tests  of 
a  hollow,  hard,  tile  arch  and  a  Roebling 
concrete  arch,  made  Nov.  19,  1897,  in  New 
York  city,  resulted  in  the  collapse  of  the 
tile  arch  in  3  hr.  16  min.  after  the  fire  was 
started  and  when  2,300  deg.  Fahr.  had  been 
reached.  The  concrete  arch  was  not  dam- 
aged. A  fire  in  Pittsburg,  Pa.,  May  3,  1907. 
destroyed  Home  &  Company's  store  having 
fireproofing  of  hard  clay  tile,  and  the  Home 
office  building  with  fireproofing  of  porous 
terra  cotta,  but  the  concrete-steel  floor 
arches  of  the  Methodist  Book  Building  were 


•Abstract  of  a  paper  by  Edwln^Thacher,  M.  Am. 
Soc.  C.  E.,  presented  before  the  International  Engi- 
neering Congress,  St.  Louis,  October,  1904. 
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denuded  of  plaster,  otherwise  only  slightly 
damaged. 

Protection  of  Steel  in  Concrete. — Will  con- 
crete protect  from  oxidation  iron  or  steel 
embedded  therein?  This  is  an  important 
question,  for,  if  not,  concrete-steel  construc- 
tion will  deteriorate,  and  in  time  fail,  and 
as  all  engineers  at  least  are  not  fully  satis- 
fied on  this  subject,  such  testimony  as  the 
writer  has  been  able  to  collect  will  be  of 
interest. 

Spencer  B.  Newberry,  Assoc.  M.  Am.  Soc. 
C.  E.,  mentions  a  concrete-steel  water  main, 
on  the  Monier  system,  at  Grenoble,  France, 
12  in.  diameter,  1  ft.  6  in.  thick,  containing 
steel  framework  of  l^  in.  and  '/n  in-  steel 
rods,  taken  up  after  15  years'  use  in  damp 
ground.  The  adhesion  was  found  perfect 
and  the  metal  absolutely  free  from  rust.  He 
also  mentions  a  concrete-metal  retaining 
wall  in  Berlin  which  was  examined  after  11 
years'  use  and  the  metal  found  free  from 
corrosion,  except  in  some  cases  where  the 
rods  were  within  0.3  or  0.4  in.  from  the  sur- 
face. Professor  Newberry  explains  how  the 
effect  of  concrete  in  preserving  metal  is  not 
due  to  the  exclusion  of  air,  and  even  though 
the  concrete  be  porous  and  not  in  contact 
with  the  metal  at  all  points,  it  will  still  filter 
out  and  neutralize  the  carbonic  acid  and 
prevent  corrosion. 

G.  Bouscaren,  M.  Am.  Soc.  C.  E.,  removed, 
in  1875,  several  links  from  the  anchorage 
of  a  suspension  bridge  partly  built  by  Roeb- 
ling  in  1855,  and  they  were  found  to  be  in 
a  perfect  state  of  preservation. 

L.  L.  Buck,  M.  Am.  Soc.  C.  E.,  states  that 
he  found  rust  on  the  anchorage  of  the  Niag- 
ara Suspension  Bridge  where  limestone  was 
in  contact  with  the  metal,  but  where  lime- 
stone was  not  in  contact,  and  no  movement 
had  taken  place,  the  metal  was  found  in 
perfect  condition  after  25  years. 

E.  L.  Ransome,  Assoc.  Am.  Soc.  C.  E., 
saw,  in  Chicago,  111.,  workmen  breaking  up 
slabs  of  limestone  concrete  which  had  cov- 
ered sidewalk  vaults  for  eight  or  ten  years. 
The  slabs  had  iron  rods  embedded  which 
were  rust  free. 

William  Sooy  Smith,  M.  Am.  Soc.  C.  E., 
speaks  of  a  small  piece  of  iron  set  in  mor- 
tar taken  from  the  base  of  the  obelisk  in 
Central  Park,  New  York  city,  which  was 
bright  after  2,300  years;  he  also  says  that 
in  removing  a  bed  of  concrete  at  a  light- 
house in  the  Straits  of  Mackinac,  20  years 
after  it  was  laid,  and  10  ft.  below  water  sur- 
face, embedded  iron  drift-bolts  were  found 
free  from  rust. 

Albert  A.  Trocon,  M.  Am.  Soc.  C.  B., 
speaks  of  a  bridge  over  the  Osage  River, 
Missouri,  built  on  iron  cylinder  piers  filled 
with  Louisville  cement  limestone  concrete, 
which  was  wrecked  by  high  water  after 
seven  years'  service.  The  center  pier  was 
overturned,  leaving  the  bottoms  of  the  cylin- 
ders, after  the  water  subsided,  in  plain  view. 
The  concrete  was  removed  from  these  cylin- 
ders for  a  depth  of  8  or  10  ft.,  and  the  iron 
was  found  absolutely  free  from  rust. 

Professor  Charles  L.  Norton  made  a  large 
number  of  experiments  with  concrete  bricks, 
3  by  3  by  8  in.,  in  which  steel  rods,  sheet 
steel  and  expanded  metal  were  embedded. 
The  specimens  were  enclosed  in  tin  boxes 
with  unprotected  steel,  and  exposed  for  three 
weeks.  One  portion  was  exposed  to  steam, 
air  and  carbon  dioxide,  another  to  air  and 
steam,  another  to  air  and  carbon  dioxide, 
and  another  was  left  on  the  table  in  the 
testing-room.  His  conclusions  were  as  fol- 
lows: 

First. — Neat  cement  is  a  perfect  protec- 
tion. 

Second. — Concrete  should  be  dense  with- 
out voids  or  cracks,  and  be  mixed  wet. 

Third. — The    corrosion    found    in    cinder 


concrete  is  mainly  due  to  iron  oxide  in  the 
cinders  and  not  to  the  sulphur. 

Fourth. — Cinder  concrete,  if  free  from 
voids  and  well  rammed,  is  about  as  effective 
as  stone  concrete. 

Fifth. — It  is  important  that  the  steel  be 
clear  when  embedded  in  concrete. 

Sixth. — It  is  essential  that  the  steel  be 
coated  with  cement  before  embedding  in 
concrete,  the  unprotected  pieces  of  steel 
being  found  to  consist  of  more  rust  than 
steel. 

M.  Breuillie,  a  French  engineer,  made 
some  interesting  and  valuable  experiments 
on  concrete-steel  slabs  subjected  to  high- 
water  pressure.  The  slabs  were  36  by  39 
by  11.8  in.,  with  steel  rods  and  wires  em- 
bedded at  different  depths  in  the  slabs.  The 
slabs  w.ere  subjected  for  six  days  to  inter- 
mittent water  pressure  of  from  39.4  to  50.0 
ft.  The  water  penetrated  every  part  of  the 
slabs.  The  slabs  were  then  left  in  the  open 
air,  and  the  condition  of  the  metal  tested 
from  time  to  time  and  always  found  in  per- 
fect condition.  He  observed  that  the  metal 
was  dull  after  contact  with  the  concrete; 
that  adhesion  was  destroyed  where  the 
water  had  penetrated;  that  bars,  having  a 
slight  layer  of  rust  when  embedded,  were 
free  from  rust  in  15  or  20  days;  that  water 
after  passing'  through  the  slabs  contained 
less  mortar  salts  than  before;  that  under 
pressure  of  50  ft.,  adhesion  was  destroyed 
but  bars  did  not  rust.  He  concludes  that  a 
salt  is  formed  by  the  action  of  the  cement 
on  iron,  which  is  dissolved  by  water. 

Professor  Norton  gives  the  result  of  fur- 
ther tests  on  the  protection  of  steel  embed- 
ded in  concrete.  Specimens  of  steel,  clean 
and  iu  all  stages  of  corrosion,  were  em- 
bedded in  stone  and  cinder  concrete,  wet 
and  dry  mixtures,  and  exposed  to  moisture, 
carbon  dioxide  and  sulphurous  gases.  Some 
were  treated  in  tanks  supplied  intermittent- 
ly with  steam,  hot  water,  moist  air,  dry  air, 
and  continuously  with  carbon  dioxide  for 
from  one  to  three  months.  Under  the  con- 
ditions followed,  unprotected  steel  vanished 
into  streaks  of  rust,  but  protected  by  an 
inch  or  more  of  sound  concrete,  the  steel 
was  absolutely  unchanged,  and  he  concludes 
that  steel  embedded  in  concrete,  mixed  wet 
and  well,  whether  stone  or  cinder  concrete, 
will  be  perfectly  protected  for  all  time. 

Mr.  Ransome  mentions  that  in  tearing  up 
some  sidewalk  in  Bowling  Green  Park,  New 
York  city,  which  had  been  in  use  20  years, 
some  embedded  steel  rods  were  found  to  be 
in  perfect  condition.  Other  examples  could 
be  given,  but  the  writer  considers  the  above 
sufficient  to  clearly  establish  that  concrete 
is  a  perfect  protection  for  embedded  steel. 

Cement  Paint. — Cement  paint  is  said  to  be 
largely  used  by  the  railroad  companies  of 
France,  to  protect  the  metal  work  of  bridges 
from  rust  and  locomotive  gases.  The  metal 
is  brushed  and  dampened  and  given  two 
coats  of  liquid  cement  and  sand.  It  was 
used  for  protecting  the  steel  beams  of  the 
Boston  Subway,  and  is  used  largely  in  Euro- 
pean distilleries  for  painting  iron  spirit 
tanks,  the  adhesion  being  increased  by  al- 
lowing the  metal  to  rust  somewhat  before 
applying  the  paint.  The  writer  knows  of 
some  cases  in  the  United  States  where  ce- 
ment paint  was  used  without  success,  as 
it  failed  to  adhere  to  the  entire  surface,  and 
if  Ihere  is  any  sure  way  of  making  it  do  so 
the  writer  hopes  the  discussion  will  bring 
it  out,  for  if  satisfactory  adhesion  of  cement 
can  be  secured,  either  with  or  without  sand, 
it  will  undoubtedly  prove  to  be  the  best 
paint  and  the  most  perfect  protection  foi" 
exposed  steelwork  known.  For  protecting 
steel  bars  buried  in  earth,  the  writer  has 
wrapped  them  with  canvas  soaked  In  thick 
Portland  cement  grout  with  a  heavy  coating 


of   grout   over  the   canvas,   and    believes  it 
will  be  permanently  effective. 

Finish. — The  greatest  objection  to  the  use 
of  concrete  for  the  exposed  surfaces  of  struc- 
tures in  which  beauty  is  an  important  con- 
sideration is  the  difficulty  of  producing  a 
satisfactory  finish.  Concrete,  as  it  usually 
comes  from  the  moulds  showing  the  joints, 
knots  and  grain  in  the  casing,  has  more  the 
appearance  of  a  piece  of  rough  carpenter 
work  than  of  finished  masonry,  and  some 
special  treatment  is  necessary.  Concrete  is 
faced  frequently  with  masonry,  brick  or  tile, 
but  this  dodges  the  case  without  meeting 
it.  Plastering  is  resorted  to  frequently,  but 
not  always  with  success.  E.  Duryea,  Jr., 
M.  Am.  Soc.  C.  E.,  mentions  some  examples 
which  gave  good  results.  The  portals  of 
two  tunnels  in  Los  Angeles,  Cal.,  were  plas- 
tered with  two  coats  of  1  cement,  4  sand 
and  1  lime  paste;  where  finished  rough  it 
did  not  show  hair-cracks,  but  when  finished 
smooth  it  did  show  them.  The  concrete  ped- 
estals of  Kaskaskie  Viaduct,  Chicago  & 
Eastern  Illinois  Railway,  are  plastered  with 
1  cement,  1  sand,  and  are  in  first  class  con- 
dition. The  piers  of  the  Arkansas  River 
Bridge,  Kansas  City  Southern  Railroad, 
were  plastered  with  three  coats,  the  first 
two,  1  cement,  3  sand,  and  the  third,  1  ce- 
ment, 1  sand,  and  are  in  good  condition. 
Mr.  Duryea  considers  a  mixture  of  1  cement, 
3  sand,  1  lime  paste  the  safest  and  best, 
and  that  excessive  troweling  should  be 
avoided,  and  the  plastering  kept  damp  for 
two  weeks.  A  concrete  bridge  at  Oconomo- 
woc.  Wis.,  built  by  Stamsen  and  Blome,  of 
Chicago,  111.,  had  a  mortar  face  composed 
of  1  part  cement,  1  part  granite  screenings 
and  1  part  torpedo  sand.  On  the  second  day 
after  completion  the  moulds  were  removed 
and  the  surface  rubbed  with  a  soft  stone 
and  water.  The  Inman  arch  Hohenzollern 
had  a  facing  of  1  part  cement  and  5  parts 
broken  limestone.  After  setting  12  hours 
the  loose  cement  was  removed  by  water  and 
brushes. 

Impermeal)le  Concrete. — Impermeable  con- 
crete, or  concrete  made  impermeable  by 
some  kind  of  waterproofing  coating,  is  fre- 
quently required,  either  for  inclosing  a  space 
which  must  be  kept  dry,  or  for  storing 
water  or  other  liquids,  and  quite  a  number 
of  valuable  experiments  have  been  made 
for  the  purpose  of  discovering  the  most 
effective  way  to   accomplish   this   result. 

In  1902,  Mr.  J.  B.  Mclntyre  and  A.  L.  True, 
Jun.  Am.  Soc.  C.  E.,  of  the  Thayer  School 
of  Civil  Engineering,  made  97  experiments 
to  determine  if  possible  a  concrete  which 
would  be  impermeable  to  water  under  high 
pressures.  The  specimens  were  10  in.  in 
diameter  and  9  in.  high,  with  %-in.  pipe  in- 
serted to  a  depth  of  4  in.  The  specimens 
were  subjected  to  a  pressure  of  20,  40  and  80 
lbs.  per  sq.  in.  for  two  hours.  All  specimens 
containing  from  30  to  45  per  cent,  of  1:1 
mortar  were  impermeable,  some  of  the  speci- 
mens containing  from  40  to  45  per  cent,  of 
1:2  mortar,  and  some  specimens  of  1:2:4  and 
1:2^4:4  were  also  impermeable  under  a  pres- 
sure of  80  lbs.  per  sq.  in.,  equivalent  to  a 
head  of  184  ft.  They  recommend  1:2:4  or 
1:21/4:4  concrete  for  moderate  pressures. 

Various  coatings  have  been  used  to  render 
concrete  water-tight.  For  cistern  work  two 
coats  of  Portland  cement  grout  has  been 
found  sufficient.  About  1  in.  of  rich  Port- 
land cement  mortar  has  usually  been  found 
effective  under  high  pressure.  A  coating 
of  asphalt  alone,  or  asphalt  with  tarred  or 
asbestos  felt  laid  in  alternate  layers  between 
layers  of  concrete,  has  often  been  used  with 
success.  Coal-tar  pitch  and  tarred  felt  in 
alternate  layers  has  been  used  extensively 
and  successfully  in  New  York  City  for  water- 
proofing. Captain  William  C.  Langfltt,  Corps 
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of  Engineers,  U.  S.  A.,  has  used  successfully 
a  waterproofing  wash  composed  of  one  pint 
of  an  alum  and  lye  solution  mixed  with  10 
lbs.  of  cement,  thinning  with  water  until 
the  mixture  spreads  easily  with  a  brush.  It 
should  be  applied  while  the  concrete  is  green 
and  until  it  lathers  freely.  The  solution 
consists  of  1  lb.  of  concentrated  lye,  5  lbs. 
of  alum,  and  2  gal.  of  water.  Eugene  W. 
Van  C.  Lucas,  M.  Am.  Soc.  C.  E.,  Captain, 
Corps  of  Engineers,  U.  S.  A.,  used  boiled  Un- 
seed oil  with  success,  coating  the  surface 
until  the  oil  ceased  to  be  absorbed. 

Stone  Dust  vs.  Sand. — A  large  number  of 
tests  have  been  made  on  mortars  and  con- 
cretes In  which  stone  dust  and  sand  have 
been  used  in  direct  comparison,  and  there 
can  be  no  doubt  that  stone  dust  is  much 
superior  to  any  sand.  Harry  Taylor,  M.  Am. 
Soc.  C.  B.,  Captain,  Corps  of  Engineers,  U. 
S.  A.,  tested  1,650  briquettes  of  1:3,  1:4  and 
1:5  mortars,  at  1,  3,  6  and  12  months,  using 
standard  crushed  quartz.  Plum  Island  sand 
and  crusher  dust.  The  briquettes  with 
crusher  dust  had  a  mean  strength  72  per 
cent,  greater  than  with  crushed  quartz,  and 
2.3  times  greater  than  with  Plum  Island 
sand.  A  1:5  mixture  with  stone  dust  was 
stronger  than  a  1:3  mixture  with  crushed 
quartz. 

Wet  or  Dry  Mixtures. — Until  within  the 
past  few  years  the  majority  of  engineers  in 
the  United  States  preferred  and  used  a  dry 
mixture  of  concrete,  but  now  this  has  been 
superseded  almost  completely  by  a  medium, 
or  very  wet  mixture,  often  so  wet  as  to  re- 
quire no  ramming  whatever.  Mr,  A.  S. 
Cooper,  Government  Engineer,  as  long  ago 
as  1895,  called  attention  to  the  advantages 
of  a  wet  mixture.  He  found  by  experiment 
that  dry  mortars  give  the  best  results  in 
short-time  tests,  and  wet  mortars  in  long- 
time tests.  Alfred  Noble,  Past  President, 
Am.  Soc.  C.  E.,  and  George  W.  Rafter,  M. 
Am.  Soc.  C.  E.,  have  also  made  a  large  num- 
ber of  tests  of  briquettes  with  dry,  medium 
and  excess  mortars,  and,  although  the  dry 
mortars  gave  slightly  the  best  results  for 
these  small  specimens,  they  prefer  the  wetter 
mixture  for  actual  work.  H.  W.  Parkhurst, 
M.  Am.  Soc.  C.  E.,  made  some  valuable  ex- 
periments on  medium,  dry  and  wet  mix- 
tures, and  found  the  medium  mixture  most 
dense,  wet  next  and  dry  least,  and  concludes 
that  the  medium  mixture  is  the  most  desir- 
able, one  that  will  not  quake  in  handling, 
but  will  quake  under  heavy  ramming.  He 
found  medium  1  per  cent,  denser  than  wet, 
and  9  per  cent,  denser  that  dry  concrete;  be 
considers  thorough  ramming  important. 
The  writer  has  seen  concrete  put  in  so  wet 
that  it  would  not  only  quake  but  flow  freely, 
and  after  setting  it  appeared  to  be  very 
dense  and  hard,  still  he  thinks  the  present 
tendency  is  for  too  much,  rather  than  for 
too  little  water,  and  that  thorough  ramming 
is  desirable. 

Impurities  in  Aggregates. — It  has  been 
known  for  some  years  that  quite  a  large 
percentage  of  clay  in  sand  or  gravel  had  no 
bad  effect  on  mortars  and  concrete,  but  loam 
was  considered  fatal,  and  the  writer  has 
had  some  experience  which  seemed  to  justify 
such  a  conclusion;  but  quite  recently  some 
tests  have  been  made  by  J.  C.  Hain,  Assoc. 
M.  Am.  Soc.  C.  E.,  Chicago,  Milwaukee  & 
St.  Paul  Railroad,  which  seem  to  show  that 
sand  containing  loam  is  equal  to  or  superior 
to  clean  sand.  Tests  were  made  on  1:2  and 
1:3  mortar,  comparing  clean  sand  with  sand 
containing  2,  5,  10  and  20  per  cent,  of  loam 
(rich  surface  soil).  For  the  1:*  mortar, 
clean  sand  gave  slightly  better  and  more 
uniform  results,  but  for  the  1 : 3  mortar,  sand 
containing  up  to  20  per  cent,  of  loam  by 
weight  gave  as  high  average  results  as  clean 
sand,  though  the  latter  gave  much  more  uni- 


form results.  Tests  were  also  made  with 
sand  from  different  pits  and  containing  from 
2.5  to  7.7  per  cent,  of  loam  and  clay,  and 
those  containing  the  highest  percentage  of 
impurities  give  the  best  results.  Tests  made 
by  the  Board  of  Public  Works  of  Porto  Rico 
on  briquettes  of  1:2  mortar  give  25  per  cent, 
better  results  with  washed  than  with  un- 
washed sand.  Before  accepting  sand  con- 
taining a  large  percentage  of  foreign  mat- 
ter, the  writer  believes  that  thorough  tests 
should  be  made  of  that  particular  sand, 
washed  and  unwashed. 

Retempering. — Many  engineers  believe  re- 
tempering  to  be  injurious  to  Portland  ce- 
ment concrete,  and  forbid  it  in  their  speci- 
fications, but  many  tests  have  been  made 
that  show  this  to  be  a  benefit  rather  than 
otherwise.  Tests  made  by  Thomas  S.  Clark, 
Resident  Engineer,  Manhattan  Power  Sta- 
tion, New  York  City,  on  1:3  Rosendale  and 
Portland  mortars  retempered  after  1  hour, 
and  tested  at  ages  of  28,  56  and  112  days, 
show  that  the  Rosendale  mortars  lost  an 
average  of  35  per  cent,  in  strength  by  re- 
tempering,  and  that  the  Portland  cement 
mortars  gained  an  average  of  8  per  cent,  ip 
strength  by  retempering.  Mr.  G.  T.  Skeels, 
Assistant  City  Engineer,  Sioux  City,  Iowa, 
made  tests  on  50  briquettes  of  1:2  Portland 
cement  mortar,  which  were  continuously 
mixed  for  from  15  min.  to  8  hr.  55  mln., 
water  being  added  from  time  to  time,  and 
tested  after  15  days.  The  briquettes  that 
gave  the  highest  test  were  from  mortar 
which  had  been  continuously  mixed  for  4 
hr.  55  min.,  and  were  31  per  cent,  stronger 
than  the  specimens  from  mortar  mixed  for 
15  min.  Specimens  from  mortar  mixed  for 
8  hr.  55  min.  were  24  per  cent,  weaker  than 
those  from  mortar  mixed  for  15  min. 

Delay  in  Placing. — The  Kinipple  system 
of  laying  concrete  under  water  consists  in 
allowing  concrete  to  partly  set,  so  that  when 
thrown  into  foundations  the  cement  will  not 
separate,  but  the  concrete  is  soft  enough  to 
form  a  compact  structure.  He  found  it 
equal  in  every  respect  to  concrete  deposited 
in  air,  and  found  by  experiment  that  l:3y2 
concrete  does  not  lose  strength  by  delay  of 
eight  hours  in  placing,  and  if  rammed  into 
moulds  will  form  a  monolithic  mass.  A 
1:31/^  mixture  was  left  three  hours  to  set, 
and  a  1:6  mixture,  five  hours  before  being 
deposited.  The  best  results  were  obtained 
when  the  concrete  was  mixed  with  a  mini- 
mum of  water  and  rammed  into  boxes,  and 
deposited  when  it  had  the  solidity  of  stiff 
clay;  he  has  deposited  conci-ete  in  this  man- 
ner through  from  50  to  70  ft.  of  water  with 
complete  success. 

Mr.  Ransome  says  he  has  experimented 
with  several  brands  of  Portland  cement,  and 
found  that  they  were  invariably  improved  in 
tensile  strength  by  a  delay  of  from  1  to  4 
hours   between   mixing  and  placing. 

Freezitig. — Walter  A.  Rogers,  M.  Am.  Soc. 
C.  E.,  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railroad,  made  some  interesting  tests  on 
12-in.  cubes  of  Portland  cement  concrete 
1:3:4,  exposed  to  freezing  weather.  The  ca- 
pacity of  the  testing  machine  was  only  185,- 
000  lbs.,  and  it  is  unfortunate  that  the  cubes 
were  not  of  smaller  size,  or  a  more  powerful 
machine  used,  but  the  results  are  of  some 
value.  Two  cubes  left  in  oflBce,  and  tested 
after  28  days,  stood  over  185,000  lbs.  Two 
cubes  exposed  to  —  15  deg.  Fahr.,  and  tested 
after  28  days,  crushed  at  115,000  lbs.  Two 
cubes  exposed  to  —  15  deg.  Fahr.,  for  28 
days,  and  then  kept  in  warm  room  for  28 
days  more  and  tested,  stood  over  185,000  lbs. 
Two  cubes  mixed  with  salt-water  (1  pint 
of  salt  to  10  quarts  of  water)  and  exposed 
to  —  15  deg.  Fahr.,  and  tested  after  28  days, 
stood  over  185,000  lbs.  Mr.  Rogers  concludes 
that  freezing  before  setting  does  not  injure 


Portland  cement  concrete,  even  if,  after  hav- 
ing frozen  hard,  it  is  exposed  to  alternate 
freezing  and  thawing,  and  that  the  use  01 
salt  largely  counteracts  the  effect  of  cold  In 
causing  slow  hardening.  Similar  tests  were 
made  on  cubes  of  Louisville  cement  con- 
crete and  with  the  same  conclusions,  except 
that  salt  was  not  beneficial.  Mr.  James  S. 
Costigan  read  a  paper  before  the  Canadian 
Society  of  Civil  Engineers,  giving  the  re- 
sult of  15  sets  of  tests  on  cement  briquettes 
exposed  to  different  conditions  of  freezing 
and  thawing,  and  found  but  little,  if  any, 
loss  of  strength  by  freezing. 

A  large  number  of  tests  have  been  made 
which  appear  to  show  that  freezing  does  in- 
jure Portland,  or  Natural  cement  concrete. 
Percy  L.  Barker  and  Henry  A.  Simonds,  as 
a  result  of  7,150  tests,  conclude  that  Port- 
land cement  mortar  suffers  no  surface  dis- 
integration, but  that  strength  is  sometimes 
injured  as  much  as  40  per  cent,  by  freez- 
ing. Specimens  mixed  with  water  contain- 
ing 1  part  salt  to  15  parts  water  by  weight 
gave  best  results  and  suffered  but  little  loss 
of  strength  by  freezing.  Experiments  made 
by  E.  H.  Conner  at  Cairo,  111.,  found  that 
the  addition  of  salt  increased  the  strength 
of  Portland  cement  concrete.  Mr.  A.  G. 
Fogg,  who  experimented  on  Portland  cement 
mortar  exposed  to  alternate  freezing  and 
thawing,  concluded  that  a  quick-setting  mor- 
tar may  freeze  in  12  hours  without  injury, 
but  that  it  is  not  safe  to  allow  a  slow-setting 
mortar  to  freeze  in  less  than  four  days. 
None  of  these  tests  are  conclusive,  and  none 
of  them,  as  far  as  the  writer  has  been  able 
to  discover,  prove  that  Portland  cement  mor- 
tar or  concrete  is  permanently  injured  by 
freezing  or  alternate  freezing  and  thawing. 
It  is  well  known  that  freezing  greatly  de- 
lays setting,  and  it  is  manifestly  unfair  to 
compare  a  test-piece  which  has  been  frozen 
for  27  days  and  thawed  out  on  the  28th 
day,  with  one  which  has  remained  in  the 
testing  room  28  days,  and  to  conclude  that 
freezing  has  injured  the  concrete  to  the  ex- 
tent of  the  difference  shown.  It  would  be 
much  nearer  the  truth  to  assume  that  set- 
ting was  suspended  for  the  length  of  time 
that  the  specimen  was  frozen,  and  to  allow 
the  frozen  specimen  the  same  length  of  time 
in  the  testing  room  as  the  unfrozen  specimen 
before  testing  and  comparing  results.  Very 
few  engineers  place  much  reliance  on  the 
tensile  strength  of  concrete,  and  compres- 
sion tests  on  cubes  would  have  much  greater 
value  than  tension  or  transverse  tests.  The 
tests  made  by  Mr.  Rogers,  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad,  previously 
referred  to,  are  in  the  right  direction,  and 
if  his  machine  had  been  able  to  crush  the 
specimens  in  all  cases,  it  would  have  nearly 
settled  the  question  of  the  advisability  of 
laying  concrete  in  freezing  weather,  and  the 
Committee  on  Uniform  Tests  of  Cement  of 
the  American  Society  of  Civil  Engineers 
cannot  do  a  better  service  than  to  continue 
experiments  on  that  line. 

It  is  quite  customary  in  laying  concrete 
in  freezing  weather  to  either  heat  the  ma- 
terials before  mixing,  or  to  let  steam  and 
hot  water  into  the  mixing  box,  the  concrete 
being  deposited  quite  frequently  when  very 
hot.  W.  W.  Maclay,  M.  Am.  Soc.  C.  E.,  made 
many  experiments,  from  which  he  concluded 
that  this  is  not  good  practice.  Two  sets  of 
briquettes  of  1:2  mortar  were  made,  one  at 
40  deg.  and  the  other  at  100  deg.,  exposed  to 
freezing  weather,  and  tested  in  28  days.  The' 
100  deg.  specimens  gave  a  strength  of  only 
30  per  cent,  of  the  40  dog.  specimens.  Expe- 
riments on  1:2:5  concrete  gave  similar  re- 
sults, and  experiments  on  neat  cement  worse 
results.  He  considers  that  materials  should 
not  be  heated  except  to  thaw  the  frost  out 
of  the  stone  and  sand.    All  specimens  mixed 
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cold  seemed  to  set  and  not  to  freeze  in  tem- 
perature of  13  deg.,  but  hot  concrete,  on  the 
contrary,  invariablj'  froze,  and  specimens 
placed  in  water  always  dissolved.  He  con- 
siders that  no  good  work  can  be  done  under 
water  in  winter  when  the  materials  are 
heated.  Those  tests  were  made  27  years 
ago  with  Burham  cement,  and  mostly  with 
neat  cement  at  age  of  seven  days,  and  are 
not  conclusive.  Further  tests  in  this  direc- 
tion are  much  needed,  using  modern  con- 
crete tested  in  compression,  and  subjected, 
as  nearly  as  possible,  to  the  same  condi- 
tions met  with  in  ordinary  winter  practice. 
Heated  concrete  laid  in  freezing  weather  is 
usually  deposited  in  wooden  moulds,  which 
protect  it  to  a  great  extent  against  frost. 
It  is  also  covered  at  night,  and,  as  far  as 
practicable,  as  the  work  progresses  during 
the  day,  and  there  is  considerable  evidence 
which  appears  to  show  that  such  work  is 
good.  The  Melan  Bridge,  at  Mishawaka, 
Ind.,  pre\iously  referred  to  (three  spans  of 
110  ft.  each,)  Alonzo  J.  Hammond,  Engineer 
in  Charge,  was  built  between  Oct.  26,  1903, 
and  Feb.  25,  1904,  in  temperature  ranging 
from  0  to  55  deg.  above.  The  concrete  was 
heated  by  admitting  hot  water  to  the  mixer, 
and  was  deposited  at  about  blood  heat,  and 
retained  sufficient  heat  after  48  hours  to  melt 
snow.  The  center  arch  was  completed  on 
Feb.  13,  1904,  temperature  about  25  deg. 
Fahr. ;  on  February  14,  the  temperature 
dropped  to  0  deg.,  and  on  March  1,  or  15 
days  after  completion,  an  ice  jam  took  out 
the  centering  and  left  the  arch  unsupported. 
No  bad  effects  could  be  observed,  and  the 
settlement  of  the  arch  was  but  little  more 
than  for  the  other  spans  when  the  center- 
ings were  removed  later  in  the  regular  way. 
If  the  concrete  had  not  been  heated,  it  would 
be  interesting  to  know  whether  the  result, 
under  such  trying  conditions,  would  not  have 
been  much  worse. 

Theories  for  Reinforced  Concrete  Beams. 
— Quite  a  number  of  theories  or  formulas 
have  been  advanced  for  the  calculation  of 
concrete-steel  beams,  most  of  them  based  on 
the  common  theory  of  flexure,  with  no  al- 
lowance made  for  tension  in  the  concrete, 
and  the  belief  is  quite  general  among  the 
highest  authorities  on  reinforced  concrete  in 
all  parts  of  the  world,  that  such  theories 
are  the  safest  and  best.  The  writer  has 
compiled  the  results  of  quite  a  large  num- 
ber of  experiments  on  beams,  in  which  the 
ratio  of  length  to  effective  depth  ranged 
from  6.0  to  22.2,  the  ultimate  strength  of 
metal,  from  50,000  to  100,000  lbs.  per  sq.  in., 
the  area  of  metal,  from  0.31  to  3.9  per  cent., 
and  the  age  of  concrete,  from  23  to  90  days, 
and  in  each  set  of  tests  compared  the  re- 
sults agreed  with  theory  as  closely  as  would 
have  been  the  case  with  steel  beams;  buf 
such  results  cannot  always  be  expected,  as 
the  modulus  of  elasticity  of  concrete,  which 
enters  into  the  calculation,  is  rather  an  un- 
certain quantity,  depending  on  the  quality 
of  ingredient,  mixture,  mixing  and  placing, 
age  and  stress.  Professor  Brik  makes  a  dis- 
tinction between  the  modulus  of  elasticity 
and  modulus  of  deformation,  and  considers 
that  the  latter,  which  is  less  than  the  modu- 
lus of  elasticity  by  the  amount  correspond- 
ing to  permanent  set,  should  be  used.  Per- 
manent set  also  causes  internal  stresses  in 
l>eams  after  the  load  lias  been  removed,  so 
that  any  theory  may  be  regarded  only  as  an 
approximation. 

The  French  Government  appointed  a  com- 
mission of  experts  to  establish  a  building 
code  for  concrete-steel  structuies.  The  steel 
• '-inforcement    is    consid^ed    a^.   taking   the 

lole  tensile  .stress^.  The  Pru.-;Kian  regula- 
'  .riH  for  reinforced  concrete  buildings,  is- 
'I'o   by  the  ^!ini^♦er  of  Public   Works  of 

lUijaia,  provide  taat  the  steel  shall  be  con- 


sidered as  taking  the  entire  tensile  stress  in 
beams.  The  regulations  of  the  Bureau  of 
Buildings  of  the  Borough  of  Manhattan  re- 
quire the  same  thing,  and,  as  far  as  the 
writer  knows,  this  is  true  of  all  other  cities 
which  have  formulated  rules  on  the  subject. 
The  opinion  that  the  tensile  strength  of 
concrete  should  not  be  considered,  is  much 
strengthened  by  the  result  of  experiments  on 
concrete-steel  beams,  made  by  F.  E.  Tur- 
neaure,  Assoc.  M.  Am.  Soc.  C.  E.,  and  given 
at  the  annual  meeting  of  the  American  So- 
ciety for  Testing  Materials,  July,  1904.  The 
beams  were  tested  with  the  tension  side  up, 
and  cracks  first  appeared  at  a  certain 
amount  of  deflection,  whether  steel  was  pres- 
ent or  not.  With  1:2:4  concrete  minute 
cracks  were  first  observed  at  an  elongation 
of  0.0001  to  0.00015 ;  they  were  visible  to  the 
naked  eye  (if  the  beam  was  dry)  at  an 
elongation  of  0.0004  to  0.0005  (12,000  to  15,- 
000  lbs.  per  sq.  in.  in  the  steel),  and  then 
generally  extended  across  the  tension  sur- 
face and  some  distance  along  the  sides  of 
the  beam.  These  results  show  clearly  that 
the  steel  loses  its  tensile  resistance  at  an 
early  stage  of  the  loading. 


The    Railroad  Cross-Tie  Problem. 


BY  S.  WHINEHT,  CIVIL  ENGINEER. 

The  cross-tie  problem  is  always  one  of  in- 
terest to  railroad  men.  Assuming  that  on 
the  200,000  miles  of  steam  railroad  in  the 
United  States  an  average  of  2,750  ties  are 
used  per  mile,  that  the  average  life  of  these 
ties  is  eight  years,  and  their  average  cost, 
in  the  track,  45  cents,  the  cost  of  cross-ties 
amounts  to  the  enormous  sum  annually  of 
over  30  millions  of  dollars.  The  question 
of  the  substitution  for  wooden  cross-ties,  of 
those  made  of  some  other  material,  particu- 
larly of  metal  or  concrete,  is  being  largely 
and  increasingly  discussed. 

Having  recently  given  some  attention  to 
the  subject  of  cross-ties  and  other  forms  of 
track  support,  and  the  comparative  merit  of 
different  kinds  of  ties,  perhaps  a  summary  of 
the  conclusions  reached  and  some  of  the 
reasons  leading  to  them  may  be  of  interest 
to  the  readers  of  the  Railroad  Gazette;  at 
least  it  may  help  to  clear  conceptions  of  the 
pnjblems  involved.  It  is  not  possible  in  an 
article  of  reasonable  length  to  discuss  the 
subject  in  much  detail,  nor  in  a  strictly  scien- 
tific manner. 

The  merits  and  the  defects  of  the  wooden 
cross-tie  are  well  known.  Its  practically  ex- 
clusive use  in  the  United  States  ever  since  our 
railroad  system  began,  furnishes  us  with  very 
satisfactory  data  as  to  its  efficiency,  cost  and 
economy.  In  any  discussion  of  other  kinds 
of  ties  we  may  therefore  use  it  as  a  stan- 
dard for  comparison.  Until  some  other  kind 
of  cross-tie  shall  be  found  to  be,  upon  the 
whole,  better  and  cheaper,  there  will  be  no 
advantage  in  adopting  a  substitute.  The  ob- 
ject of  this  article  is  mainly  to  inquire  into 
the  relative  efficiency  and  economy  of  substi- 
tutes proposed  for  the  wooden  tie.  Under  the 
head  of  efficiency,  is,  of  course,  included  the 
element  of  safety. 

Disregarding  for  the  present  the  question 
of  cost  and  economy  we  may  first  summarize 
the  qualities  requisite  in  a  cross-tie,  as  fol- 
lows: 

1.  Sufficient  area  of  bearing  surface  upon  the 
ballast  to  safely  transmit  to  the  roadbed  the 
weight  and  impact  of  the  rolling  stock. 

2.  Sufficient  strength,  resilience  and  endur- 
ance to  give  satisfactory  service  under  the  con- 
ditions to  which  it  is  exposed. 

3.  Capacity  to  hold  the  rails  to  "gage"  and  in 
a  position  perpendicular  to  the  plane  of  the 
track. 

4.  Sufficient  frlctional  resistance  or  "grip"  in 
the  ballast  to  prevent  lateral  movement  of  the 
track. 

5.  The  interval  between  supports  to  the  rail 


must  be  so  short  that  deflection  of  the  rail  under 
its  loads  will  be  practically  nil. 

6.  The  attachment  between  rail  and  tie  must 
be  .secure  and  efficient,  and  should  be  as  simple 
and  as  accessible  for  adjustments  and  repairs  as 
possible. 

7.  Facility  of  Maintenance :  The  tie  should  be 
of  such  form  and  section  as  will  permit  the  bal- 
last to  be  properly  and  securely  tamped  under  it, 
and  the  track  kept  in  line  and  surface. 

The  standard  wooden  tie  meets  these  re- 
quirements fairly  well.  We  may  call  its  di- 
mensions 8  ft.  long,  8  in.  wide  and  6  in.  thick. 
Its  average  effective  width,  owing  to  the 
large  number  of  "pole"  ties  used,  may  be 
safely  placed  at  8i^  in.  With  16  such  ties 
used  to  each  rail-length  of  30  ft.,  the  bear- 
ing surface  on  the  ballast  is  equivalent  to 
2.93  sq.  ft.  per  linear  foot  of  single  track, 
or  1.46  sq.  ft.  per  linear  foot  of  rail.  Under 
our  modern  locomotives  such  a  tie  may  easily 
have  to  transmit  to  the  ballast  a  weight  of 
at  least  two  tons  per  sq.  ft.  of  this  bearing 
surface.  Considering  the  impact  character 
of  this  load,  it  is  as  great  as  should  be  per- 
missible, and  any  substitute  for  the  present 
cross-tie  should  afford  equal  bearing  surface 
per  linear  foot  of  track. 

Wood,  particularly  white  oak  and  long-leaf 
yellow  pine,  possesses  in  a  high  degree  the 
qualities  of  strength,  elasticity  and  toughness 
necessary  to  stand  the  severe  conditions  to 
which  a  railroad  tie  Is  subjected. 

The  wooden  tie  has  sufficient  rigidity  to 
hold  the  rails  perpendicular  to  the  plane  of 
the  track,  and,  barring  the  yielding  of  the 
spikes,  has  a  surplus  of  strength  to  hold  the 
rails  to  gage.  With  good  metal  tie  plates 
the  defect  in  the  lateral  holding  power  of  the 
spikes  is  largely  overcome,  and  by  the  use 
also  of  screw  spikes  this  defect  would  prob- 
ably disappear  except  where  soft  wood  ties 
are  used.  In  frictional  resistance  to  lateral 
track  movement  the  wooden  tie  is  not  always 
satisfactory,  particularly  on  curves,  where  the 
tendency  to  lateral  deformation  of  track  is 
greatest.  Certainly  no  substitute  possessing 
this  quality  in  a  lesser  degree  should  be  con- 
sidered acceptable. 

With  16  ties  used  per  rail-length  the  rail 
is  supported  at  intervals  of  less  than  two 
feet.  Even  with  our  heaviest  rail-sections 
the  rail  supports  should  not  he  more  than 
two  feet  apart.  The  weight  ot  rolling  stock 
is  rather  more  than  keeping  pace  with  the 
increased  resistance  of  heavy  rail-sections, 
and  we  cannot,  therefore,  safely  increase  the 
distance  between  supports. 

With  the  ordinary  driven  spike  the  attach- 
ment of  rail  to  wooden  ties  is  not  very  satis- 
factory. Besides  the  liability  of  the  spikes 
to  be  withdrawn,  the  frequent  driving  of 
them  into  the  wood  destroys  the  fiber,  im- 
pairs its  holding  power,  and  promotes  the 
decay  of  the  wood.  Without  the  use  of  tie 
plates  the  cutting  of  the  rail  into  the  wood 
is  a  serious  defect.  These  weaknesses  be- 
come more  serious  as  the  life  of  the  tie  is 
prolonged  by  preservative  treatment.  But 
with  good  tie  plates  and  screw  spikes  these 
defects  may  be  largely  mitigated.  The  width 
and  spacing  of  the  wooden  tie  affords  ample 
facility  for  manipulating  and  tamping  the 
ballast  under  it  and  for  keeping  the  track 
in  line  and  surface. 

It  will  not  be  claimed,  however,  by  any 
one,  that  the  wooden  tie  is,  in  any  of  the  re- 
quirements enumerated,  better  than  it  should 
be,  and  if  we  are  looking  for  a  substitute  ii 
must  be  equal  to,  or  at  least  must  compare 
favorably  with  the  wooden  tie  in  all  these 
particylars.  Any  fair  comparison  between 
them  (omitting  still  the  question  of  cost  and 
economy),  must  be  upon  the  basis  of  equal 
capacity  to  meet  the  same  essential  require- 
ments. 

In  figuring  the  strength  of  a  tie  we  must 
consider  the  nature  of  the  stresses  to  which 
it  is  exposed.     In  use  the  ordinary  cross-tie 
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acts  as  a  continuous  beam.  "We  may  reverse 
the  ordinary  conception  and  consider  it  as 
a  beam  supported  at  two  points  (the  rails), 
and  uniformly  loaded  with  the  pressure  oE 
the  ballast  due  to  the  weight  of  the  wheels 
of  the  rolling  stock  upon  the  rail.  The  ends 
of  the  beam  overhang  the  supports  at  each 
end,  forming  cantilevers.  Under  the  action 
of  the  uniform  load  (i.e.,  the  pressure  of  the 
ballast)  the  beam  tends  to  take  the  form 
shown  in  Pig.  1.  It  is  subjected  to  strains 
acting  in  opposite  directions.  At  the  center 
of  the  track  the  strain  tends  to  break  the  tie 
by  tension  on  its  upper  fibers,  while  directly 
under  the  rails,  the  strain  in  the  opposite 
direction  tends  to  break  it  by  tension  on  its 
lower  fibers.  Where  the  tie  is  8  ft.  long  and 
the  gage  of  the  track  is  4  ft.  8%  in.,  the 
strain  at  the  middle  of  the  tie  is  about  one 
and  one-half  times  that  under  the  rail. 

But  while  thoretically  correct,  too  much 
importance  must  not  in  practice  be  attached 
to  this  conception  of  the  strains  to  which  a 
tie  is  subjected  for  the  reasons — first,  that 
unless  the  distribution  and  tamping  of  the 
ballast  under  the  tie  is  uniform  the  load  will 
not  be  uniform,  and,  secondly,  the  frictional 
resistance  among  the  fragments  of  the  bal- 
.  last  may  be  such  that  under  any  deformation 
of  the  tie^  the  loading  would  not  be  uniform. 
The  principle  involved  has,  however,  an  ap- 
plication to  concrete  ties  that  cannot  be 
neglected,  which  will  be  considered  later.  It 
has  also  an  interesting  application,  worth 
noting,  in  the  case  of  all  ties.  The  ordinary 
cross-tie  being  of  the  same  size  and  strength 
from  end  to  end,  it  is  obviously  desirable  to 
reduce  as  much  as  possible,  and  to  equalize 


have  been  seriously  considered  fall  Into  four 
general  classes: 

1.  The  steel  or  iron  beam  tie. 

2.  The  cast-iron  tie  or  track  support. 

it.  The  concrete  tie  reinforced  with  steel. 

4.  The  combined  concrete  and  steel  beam  tie. 


1.  Many  experiments  have  been  made 
abroad  and  not  a  few  in  this  country  with 
cross-ties  taking  the  general  form  of  steel 
or  iron  beams.  But  the  section  adopted  has 
not  been,  as  a  rule,  one  to  develop  the  great- 
est strength  per  unit  of  area  of  metal  used. 
An  inverted  trough  or  channel  has  been  most 
frequently  chosen.  It  may  be  readily  shown 
that  this  section  does  not  afford  an  economi- 
cal disposition  of  the  material  used.  This 
will  be  referred  to  later.  Everything  con- 
sidered, the  copimon  "I"  beam  may  be  taken 


Fig.    1. 

as  the  general  form  which,  with  the  load 
acting  through  and  parallel  to  its  web,  de- 
velops the  greatest  strength  per  unit  area  of 
metal  used.  We  may,  therefore,  reasonably 
assume  that  if  it  lends  itself  to  the  purpose 
equally  well  in  other  respects  than  strength, 
it  is  the  most  promising  section  to  use  in 
designing  a  metal  cross-tie.  Pig.  2  shows  an 
attempt  at  such  a  design.  This  tie  has  the 
same  length  as  the  standard  wooden  tie — 
8  ft. — and  if  placed  in  the  track  2  ft.  from 
center  to  center  of  ties,  it  gives  the  same 
bearing  surface  on  the  ballast  as  the  wooden 
tie — 2.93  sq.  ft.  per  linear  foot  of  track.    Al- 


to predict  a  life   of   25    years,    if  properly 
painted  and  cared  for. 

Comparing  this  tie  with  the  steel  or  iron 
ties  that  have  been  most  used  experimentally, 
its  greater  weight  will  be  at  once  observed. 
But  the  material  used  is  well  disposed  to  de- 
velop its  greatest  strength,  and  this  strength 
is  certainly  not  greater  than  that  of  the 
wooden  tie  with  which  it  is  to  be  compared. 
The  steel  and  iron  ties  that  have  been  mostly 
tried  have  been  so  deficient  in  strength  and 
rigidity  that  their  failure  under  heavy  roll- 
ing stock  was  to  be  expected,  and  such  fail- 
ure cannot  be  considered  as  a  valid  argu- 
ment against  the  tie  here  proposed.  The  su- 
periority of  the  section  over  the  common  in- 
verted trough  form  is  very  notable.  Thus 
a  tie  of  the  latter  form  having  a  top  plate 
9  in.  X  Vio  in.,  with  vertical  sides  V2  in. 
thick  and  4'Vio  in-  deep,  has  a  sectional  area 
over  40  per  cent,  greater  and  a  moment  of 
resistance  nearly  40  per  cent,  less  than  our  * 
I-beam  tie.  Its  form  is,  besides,  very  objec- 
tionable from  the  point  of  view  of  tamping 
the  ballast  under  it. 

2.  Cast-iron  is  obviously  unsuitable  for 
cross  ties,  but  cast-iron  supports  for  the  rail, 
usually  in  the  form  of  inverted  "pots"  have 
been  quite  extensively  used  abroad,  and  ap- 
parently with  good  success  where  the  service 
is  comparatively  light.  They  have  been, 
however,  deficient  in  bearing  area  on  the 
ballast,  measured  by  the  standard  we  have 
set  up,  and  probably  also  deficient  in  strength 
to  carry  the  heavy  rolling  stock  of  Amer- 
ican trunk  lines.    Their  form  is  an  objection- 
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Fig.   2 — Design   for   Steel    Tie. 

Quantities  and  weiglits  : 

1   I-beam  8  ft.   long  at  10  lbs 80  lbs. 

1  bottom  plate  8  ft.  x  9  in.  x  %  in. .  ,  61    " 

2  tie  plates,  12  in.  x  6  in.  X  14  in.  .  .  20    " 
40  rivets  at    %    lb 10    " 

Total    171  lbs. 

Moment  of  resistance  fiber  stress  10,000  =  46..5()f.. 
Cost :    171  lbs.  at  21/2  cts ii;4.2T 


the  maximum  strains  to  which  it  is  sub- 
jected. In  other  words,  the  total  strain  should 
be  divided  as  equally  as  practicable  between 
that  at  the  center  and  that  under  the  rail. 
Now  if  the  tie  be  made  8.4  ft.  long  this  will 
be  theoretically  accomplished,  and  the  strain 
on  the  middle  of  the  tie  will  be  reduced  about 
one-sixth.  This  seems  to  be  a  matter  of  suf- 
ficient importance  to  deserve  more  attention 
than  it  has  received,  particularly  since  in- 
creasing the  standard  length  of  ties  from  8 
ft.  to  8  ft.  5  in.  would  usually  not  increase 
their  market  price. 

In  practice,  however,  in  comparing  the 
strength  of  various  kinds  of  ties,  we  may 
safely  consider  them  as  simple  beams  placed 
upon  supports,  an  equal  distance  apart  and 
uniformly  loaded  throughout  their  length; 
or  what  is  still  simpler,  and  more  scientific, 
we  may  say  that  the  strength  of  two  ties  is 
in  direct  ratio  to  the  moment  of  resistance 
of  their  sections.  Now  the  moment  of  resist- 
ance of  a  wooden  tie  8  in.  wide  and  6  in. 
deep,  allowing  an  extreme  fiber  strain  of 
1,000  pounds  per  sq.  in.,  is  about  48,000  inch- 
pounds,  and  we  may  adopt  this  as  a  standard 
in  comparing  the  strength  of  other  ties  pro- 
posed as  substitutes  for  the  wooden  tie. 

The  substitutes  for  the  wooden  tie  that 


lowing  an  extreme  fiber  strain  of  10,000  lbs. 
per  sq.  in.  the  section  has  a  moment  of  re- 
sistance of  about  47,000  inch-pounds,  being 
practically  equal  therefore  in  bearing  surface 
and  strength  to  the  standard  wooden  tie.  It 
has  a  tie-plate  riveted  to  the  upper  flange, 
of  such  form  and  dimensions  that*  the  rail 
may  be  secured  to  it  by  bolts  which  may  be 
inserted,  removed  or  adjusted  without  dis- 
turbing the  tie.  The  frictional  resistance  to 
lateral  displacement  of  track  would  not  be 
equal  to  that  of  the  wooden  tie.  The  rivet 
heads  below  the  base  plate  would  have  some 
value  in  this  respect,  and  if  found  necessary 
anchor  lugs  could  be  riveted  to  the  bottom 
plate  without  materially  increasing  its  cost. 
The  tie  complete  would  weigh  about  171 
pounds.  Its  cost  delivered  on  the  road  where 
it  is  to  be  used  would  vary  with  the  prices 
of  material,  labor  and  transportation.  At 
the  present  time  that  cost,  including  a 
reasonable  profit  to  the  manufacturer,  would 
probably  not  be  below  $4.25.  Such  a  tie 
ought  to  prove  as  efficient  and  satisfactory 
in  service  as  the  standard  wooden  tie.  What 
its  useful  life  would  be  is  a  question  which 
we  have  not  sufficient  data  from  experience 
to  answer  satisfactorily.  Judging  from  such 
data  as  we  have,  it  would  probably  be  safe 


Fig.    3 — Cast-iron    Track    Support. 

Weights  : 

2  castings  at  90  lbs 180  lbs. 

1  steel  tie  and  plate 52    " 

Total    232  lbs. 

Cost : 

180  lbs.  c.-i.  at  2%   cts $4.05 

52    •'     steel  at  21/2  cts 1.30 

Totai $5.35 

able  one  for  tamping  ballast  under  them,  and 
the  rail  fastenings  are  not  satisfactory.  An 
attempt  by  the  writer  to  design  a  promising 
cast-iron  track  support  for  comparison  with 
the  wooden  tie  has  resulted  in  the  form 
shown  in  Fig.  3.  It  gives  the  same  bearing 
surface  as  the  wooden  tie.  The  opposite  sup- 
ports are  tied  together  so  as  to  preserve  the 
gage  and  to  give  some  rigidity  to  the  struc- 
ture, and  the  castings  are  made  strong 
enough  to  probably  bear  the  stress  upon 
them.  The  rail  fastening  bolts  can  be  re- 
moved and  replaced  without  disturbing  the 
casting  in  the  ballast.  The  width  of  the  cast- 
ing, 14  in.,  is  as  great  as  allowable  (where 
the  supports  are  but  24  in.  apart)  to  permit 
of  proper  tamping.  This  consideration  ex- 
cludes the  wider  spaced  circular  form  of 
"pot,"  used  abroad,  which  would  be  other- 
wise desirable.  To  facilitate  tamping  under 
so  wide  a  surface  the  edges  are  slightly 
curved  upward.  The  transverse  ribs  cast  on 
the  bottom  not  only  increase  the  strength, 
but  serve  as  anchors  in  the  ballast  to  pre- 
vent shifting  of  the  track  laterally. 

The  weight  of  one  pair  of  these  supports, 
and  the  connecting  tie  rod  taking  the  place 
of  one  cross-tie,  would  be  about  232  pounds, 
of  which  52  pounds  would  be  steel.    A  fair 
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estimate  of  the  cost  of  the  pair  would  be 
about  $5.25,  delivered. 

No  reason  is  apparent  why  this  design 
should  not  give  fairly  satisfactory  results  in 
practice,  though  the  wisdom  of  using  cast- 
iron  where  it  is  constantly  subjected  to  such 
shocks  as  result  from  the  passage  of  our 
modern  rolling  stock  may  well  be  questioned. 
The  cast-iron  would  be  less  liable  to  rust 
than  steel,  and,  possible  breakage  excluded, 
such  a  support  should  last  a  long  time. 
Even  allowing  for  their  liability  to  break, 
30  years  effective  service  might  be  reason- 
ably expected. 

(.To  6e  continued.) 


Poor's  Statistics  for  1903. 


The  advance  sheets  of  Poor's  Manual  for 
1904  contain  the  usual  statistics  of  the  rail- 
roads in  the  United  States  for  the  fiscal 
year  ending  in  1903.  A  summary  of  some 
of  these  figures  is  given  below.  The  total 
length  of  railroads  completed  on  Dec.  31, 
1903.  is  given  at  207,604  mile's,  an  increase 
for  the  year  of  4,595  miles. 

, 1903. >  , 1902. , 

Miles.  Miles. 

Mileage  of  railr'ds.  206.88.5.99  199,(584.64 

•Jd  track,  sid'gs,  &c  79,376,03  75,150.75 

Total  Track   ....  286,262.02  274.835.39 

Steel  rails  in   track  271,012.70  257,437.11 

Iron  rails  in  track.  1.5,249.32  17,398.28 

Xo.  No. 

Locomotives    44,529  41.626 

Cars — Passenger   .  .  28.648  27.364 

Bag.,  mail.  etc..  .  10,182  9,726 

Freight     1.524,150  1,.503,9'49 

T'l   revenue   cars.  1,562,980  1,541,039 

Luibilities  : 

Capital  stock $6,355,207,335  $6,078,290,596 

Bonded  debt 6,722.216,517  6,465.290,839 

Tnfunded   debt    .  .  .  448.199.448  310,345.867 

Cnrrent-   accounts..  648.434.976  479,957.935 

Sink'g  &  other  fds.  115,201,683  140,679,814 

Total  liabilities.. $14,289.2.59,959  $13,474,565,051 
Excess  of  assets.  . .         572.851,585         479,542.767 

Total    $14,862,111,544  $13,954,107,818 

Cost,  R.R.  &  equip. §11.233,311, 285  $10.86.5.683.376 
Other  investments.  2,653,851.625  2,345,515,940 
Sundry  assets  ....  552^36.399  455,053,773 
Current  accounts    .         422.912,235         287,854,729 

Total  assets $14,862,111,544  $13,954,107,818 

Miles.  Miles. 

Miles.R.R.   operated          205,237.12  197,887.36 

Rev.  train-mileage : 

Passenger 429.014.116  403.213.178 

Freight 548,680.595  508,210.140 

Mixed    22,288,8.55  22,990.130 

Total 909,983,566  934,413.448 

I'assengers  carried.  696.949,925  655,130.236 

Passenger    mileage..  20.895.606.421  19,706.908.785 

Tons  freight  moved.  1.306,628.858  1.192,136.510 
Freight  mileage  ...171.202.198.079  1.56.624.166.024 

Earnings :    Pass'gT.  $429,705,287  $.396,513,412 

Freight 1.344.1.50,719  1,197,212,452 

Miscellaneous    .  ..  135,001,820  127.089,036 

Total $1,908,857,826    $1.720,81 4.900 

Net  earnings .592.508,.512  560.026,277 

Other  receipts  ....  89,485,484  77.663,483 

Total   avail,  rev.  $081,993,990  $637,689,760 

I'nyments  : 

Interest  on  b<inds.  .  $239,426,707  $222,614,909 

other  interest   ....  8.680.451  9.733.560 

Dividends  on  stock.  164. .549. 147  151,019.537 

.Miscellaneous     61,330,014  57.408,351 

Rentals:      Interest.  38.675.121  40.622.542 

Dividends 20.125.268  27.154.215 

Miscellaneous   ..  21,.320,600  19.970.212 

Total  payments      $560,113,908       $528,523,326 
Surplus $121,880,088        $109,166,434 

Total  receipts  increased  188  millions,  or 
about  10  per  cent.;  freight  earnings  147  mil- 
lions and  passenger  33  millions.  The  follow- 
ing table  shows  the  average  mileage  operated, 
capital  per  mile,  and  bonded  debt  per  mile 
of  all  steam  railroads  in  the  United  States 
for  the  past  five  years. 

Mileage      Capital  stock      Bonded  debt 
worked.  per  mile.  per  mile. 

1899 1 87.781     .^3(1.579       $.30,061 

1900   192.162     ■.",0.205        29,967 

1901 195.887      30.5:il        30.811 

1902 199. 6S5      30.  J 39        32.377 

1903 206.876      30,719        32,49"4 

Gross  earnings  per  mile  of  road  in  1903 
amounted  to  $9,301,  andl  net  earnings  to 
$2,887,  as  compared  with  $8,696  and  $2,830 
respectively  in  1902.  The  average  ton-mile 
rate  was  7.85  mills,  as  against  7.64  mills  in 
1902,  and  7.56  mills  In  1901.     This  average 


shows  a  steady  increase  since  1899.  The 
average  revenue  per  freight  train  mile  was 
$2,444  against  $2,356  in  1902,  and  $2,228  in 
1901.  The  average  receipts  per  passenger 
per  mile  in  1903,  1902,  and  1901,  were 
respectively,  2.05  cents,  2.01  cents,  and 
2.03  cents.  The  average  interest  rate  on 
bonds  was  4.13  per  cent,  in  1903,  4.07 
in  1902,  and  4.21  in  1901,  while  the 
average  dividend  on  stock  was  2.83  per 
cent,  in  1903  as  compared  with  2.93  per 
cent,  in  1902  and  2.62  per  cent,  in  1901.  The 
ratio  of  operating  expenses  to  earnings,  68.96 
per  cent.,  is  the  highest  since  1897,  when  it 
was  69.74. 


IVIaster     Car     Builders'     Drop-Testing 
Machine. 


The  accompanying  illustration  represents 
the  Master  Car  Builders'  drop-testing  ma- 
chine as  it  is  now  installed  at  the  laboratory 
of    Purdue    University,    Lafayette,    Indiana. 


Its  drop  weighs  1,640  lbs.,  and  is  of  forged 
steel.  Its  weight  meets  the  requirements  of 
the  Master  Car  Builders'  specifications  for 
coupler  testing  as  well  as  those  of  the  In- 
ternational Association  for  Testing  Mate- 
rials, with  reference  to  axle  testing.  It  can 
be  made  to  meet  the  requirements  of  the  last 
named  association  for  rails  by  applying 
discs  to  the  cylindrical  opening  which  serve 
to  increase  the  weight  of  the  drop  to  2,000 
lbs.  The  drop  is  handled  by  a  wire  cable 
served  by  a  reversible  hoisting  engine  with- 
in the  locomotive  laboratory,  at  the  right  of 
the  machine  as  it  appears  in  the  illustration. 
The  anvil  or  base  of  the  machine  weighing 
17,000  lbs.  is  carried  by  a  nest  of  coiled 
springs  which  in  turn  are  mounted  upon 
a  suitable  foundation  plate.  It  is  assumed 
that  the  spring  support  of  the  anvil  makes 
it  possible  to  easily  reproduce  the  machine; 
that  is,  that  the  resisting  qualities  of  a  sim- 
ilar anvil,  similarly  supported,  will  be  the 
same  whether  the  machine  rests  upon  a  rock 
foundation  or  upon  soft  soil.  The  machine 
rises  to  a  total  height  of  55  ft. 

The  machine  was  developed  by  the  Master 
Car  Builders'  Association.  At  its  annual 
meeting  in  1898,  this  association  appointed 
a  committee  to  define  fully  the  contour  lines 
of  M.  C.  B.  couplers,  and  to  propose  speci- 
fications which  might  guide  railroad  com- 
panies in  the  purchase  of  new  couplers.  This 
committee  consisted  of  Messrs.  W.  W.  Atter- 
bury,'  W.  P.  Appleyard.-  and  W.  S.  Morris.' 
The  report  which  it  presented  at  the  next 
meeting  dealt  with  the  coupler  question  in 
a  very  comprehensive  manner,  recommend- 
ing among  other  things  that  couplers  offered 
to  railroads  be  subjected  to  a  series  of  tests 
under  a  drop-testing  machine.  The  commit- 
tee not  only  defined  the  nature  of  these  tests, 
but  presented  a  design  for  a  machine  to  be 
employed  in  carrying  them  out,  and  gave 
results  of  tests  which  had  been  secured  by 
the  aid  of  an  improvised  machine  to  demon- 
strate the  reasonableness  of  the  specifications 
they  proposed.  It  was  in  the  work  of  Mr. 
Atterbury's  committee  that  the  present  M. 
C.  B.  drop-testing  machine  had  its  origin, 
and  it  is  a  high  tribute  to  this  body,  that 
though  the  question  of  drop-testing  has  been 
extensively  studied  since  the  date  of  its  first 
report,  the  conceptions  underlying  the  de- 
sign of  the  machine  which  was  then  defined 
have  not  since  been  changed.  As  time  went 
on,  the  original  drop-testing  machine,  which 
had  been  at  Altoona,  was  improved  in  matters 
of  detail,  and  became  useful  not  only  in  test- 
ing of  couplers,  but  in  testing  of  draft  gears 
as  well.  Meantime^  the  chairmanship  of  the 
coupler  committee  had  been  transferred  to 
Mr.  R.  N.  Durborow,*  who  in  this  manner 
became  responsible  for  the  later  develop- 
ment of  the  machine. 

Its  installation  at  Purdue  places  it  upon 
neutral  ground  and  under  the  same  auspices 
as  the  association's  air-brake  testing  rack 
and  the  brake-shoe  testing  machine. 

'Now  Genera!  Manager,  Pennsylvania  Railroad. 

^Now  Superintendent  of  Equipment,  Pullman  Co. 

"Late  Superintendent  of  Motive  Power,  Erie 
Railroad. 

'Superintendent  Motive  Power,  Pennsylvania 
Railroad. 


The  Prussian  State  Railroads  have  let  con- 
tracts for  steel  rails  and  ties  to  the  combined 
Prussian  steel  works  at  $26.65  per  ton  of 
2,204  lbs.  for  rails,  and  $25  for  ties  on  cars 
at  the  rolling  mills.  As  an  experiment  heavy 
rails  for  31  miles  of  track  are  to  be  rolled 
15  meters  (49  ft.  3  in.)  long.  The  standard 
length  is  39  ft.  4  in.  The  Austrian  North- 
western Railroad  has  contracted  with  the 
combined  rail  mills  of  the  country  for  its 
rail  supply  for  1905  at  a  price  $4  per  ton 
higher  than  at  the  last  letting,  when  the  Aus- 
C.  B.  Drop-Testing  Machine  at  trian  and  Hungarian  works  bid  against  each 
Purdue    University.  ether. 


November  11,  1904. 
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AMERICAN    LOCOMOTIVES    IN    FRANCE. 


About  five  years  ago  manufacturing  con- 
ditions in  America,  and  Europe  were  sucli 
ttiat  American  locomotive  builders  were  able 
to  sell  a  number  of  engines  to  European 
railroads.  On  most  of  the  roads,  the  Amer- 
ican engines  were  received  with  some  pre- 
judice, and  many  indefinite  accusations  of 
extravagant  fuel  consumption  were  made 
against  them.  Authoritative  figures  are 
now  at  hand,  in  the  reports  of  tests  made 
on  the  French  State  Railway,  given  else- 
where in  this  issue  and  in  the  i§sue  of  Octo- 
ber 28,  which  satisfactorily  disprove  the  alle- 
gations of  extravagance. 

The  coal  consumption  per  horse-power 
hour  for  the  French  and  the  American  loco- 
motives, as  shown  by  the  full  series  of  tests, 
was  as  follows: 

Number  of  Jibs.  (Joal 

Engine.  Class.  per  h.p.h'r. 

2754     French  single-compound  ....      4.40 
2901     American  single-expansion  .  .     4.45 

3729     French  compound    3.24 

2802     American  compound  3.30 

Showing  little  difference  between  the 
French  and  the  American  engines  in  fuel 
economy.  When  the  American  locomotives 
were  put  into  service  in  Europe,  they  were 
of  a  type  unfamiliar  to  the  men  handling 
them,  and  they  also  had  to  contend  with 
an  unreasonable  prejudice  against  an  im- 
ported locomotive.  That  this  handicap  is 
not  yet  removed,  is  shown  by  the  tone  of 
Mr.  Nadal's  report.  His  remarks  on  the 
American  locomotives  are  introduced  as  fol- 
lows: 

American  loconintivcs  have  the  reputation  of 
being  less  economical  than  those  of  Kiuope,  and 
this  reputation  appears  to  be  ju.stified  by  the  re- 
sults given  by  those  on  the  French  State  Kail- 
ways,  at  least  when  they  were  first  put  into  ser- 
vice. 

This  conveys  the  impression  that  the  Amer- 
ican locomotives  are  less  economical  than 
the  French,  but  the  clause  which  we  have 
italicised  seems  to  indicate  pretty  clearly 
that  the  American  engines,  being  properly 
broken  in,  are  giving  results  which  are  sub- 
stantially equal  to  those  obtained  with  the 
French  engines.  This  conclusion  is  justi- 
fied by  the  coal  consumption  just  shown. 
Mr.  Nadal's  other  criticisms  also  lack  sup- 
port. 

The  American  locomotives  are  criticized 
on  five  points: 

1.  Low  boiler  efficiency  and  excessive 
priming.  But  here  are  the  figures  of  coal 
consumption ;  if  the  American  boilers  are 
not  so  efficient  as  the  French,  the  American 
cylinders  must  be  correspondingly  more  ef- 
ficient or  it  would  be  impossible  to  obtain 
the  same  fuel  consumption  per  horse-power 
hour.  The  actual  figures  for  fuel  consump- 
tion are  not  given  in  the  summary,  but  the 
water  consumption  per  horse-power  hour  is 
given  and  also  the  amount  of  water  evap- 
orated per  pound  of  coal.  By  dividing  the 
former  by  the  latter  the  coal  per  horse- 
power hour  is  obtained.  The  American 
boilers  are  accused  of  priming  badly,  but 
any  boiler  will  prime  if  the  water  is  carried 
too  high.  That  some  of  the  American  boil- 
ers can   be   run   without   priming,  is   shown 


by  the  tests  of  the  single-expansion  engine. 
In  indicator  diagrams  of  these  tests,  the  ex- 
pansion line,  according  to  Mr.  Nadal's  analy- 
sis, shows  a  leaky  piston  valve,  but  no 
priming.  A  curious  feature  in  connection 
with  the  alleged  priming  of  the  boiler  of 
the  compound,  is  that  in  his  analysis  of  the 
expansion  line  of  the  indicator  diagrams,  Mr. 
Nadal  does  not  find  any  indication  of  ex- 
cessive water  in  the  cylinders.  The  expan- 
sion curve  is  pronounced  normal,  and  simi- 
lar to  those  observed  with  the  French  single- 
expansion  engines,  in  which  no  priming  was 
observed.  The  statement  that  priming  oc- 
curred on  the  American  engines  is  probably 
based  on  the  apparently  high  evaporative 
duty  of  the  coal,  and  on  a  discrepancy  be- 
tween the  indicated  steam  consumption  and 
the  measured  water  consumption.  The  fig- 
ures show  that  about  12.5  per  cent,  more 
water  was  measured  into  the  tender  tank 
than  should  have  been  evaporated  by  the 
coal  or  used  by  the  cylinders.  Mr.  Nadal  as- 
sumes that  this  excess  water  is  carried  away 
from  the  boiler  and  through  the  cylinders 
with  the  steam.  It  seems  curious  that  this 
amount  of  water  should  be  carried  by  the 
steam  without  either  showing  its  presence 
on  the  indicator  cards  or  being  observed  di- 
rectly in  the  exhaust.  The  loss  of  the  ex- 
cess water  can  be  more  readily  explained  by 
supposing  a  leak  in  the  feed  water  connec- 
tions or  in  the  tender,  or  even  an  error  in 
calibrating  the  tank.  If  the  engine  really 
did  prime  as  suggested,  it  makes  the  Vau- 
clain  cylinders  compare  very  favorably  with 
the  de  Glehn,  since  with  steam  containing 
12.5  per  cent,  of  moisture,  there  is  less  than 
2  per  cent,  difference  in  the  coal  consumed 
per  horse-power  hour. 

2.  Boiler  Leaks. — Some  trouble  was  expe- 
rienced when  the  boilers  were  first  put  into 
service,  but  this  was  not  of  a  permanent 
nature  and  was  corrected. 

3.  Utilization  of  the  Steam. — Mr.  Nadal 
says: 

The  operation  of  the  steam  in  the  cylinders 
would  be  as  economical  as  in  European  engines 
if  running  conditions  would  allow  of  ...  a 
cut-off  at  20  or  30  per  cent,  of  the  stroke.  It 
appears  that  in  America  it  is  usual  to  cut  off  at 
40  or  50  per  cent.  This  does  not  give  suflScient 
expansion,  and  consequently  the  steam  consump- 
tion is  high. 

That  is  to  say,  in  America  the  valves  are 
set  to  allow  the  locomotive  to  develop  nor- 
mally a  larger  percentage  of  its  maximum 
power.  In  this  country  extreme  economy  of 
fuel  is  not  so  desirable  as  securing  a  large 
amount  of  power.  The  valve  setting  on  the 
American  engines  did  not  result  in  a  high 
steam  consumption.  The  water  consumption 
per  horse-power  hour  was  found  from  the 
tests  to  be: 

Engine  i-^bs.  Water 

No.  Class.  per  h.p.  h'r. 

2754     French  single-expansion  piston 

valve 2y.80 

2901     American  single-expansion  pis- 
ton valve 29.(53 

.■■i729     French  compound    23.59 

2808     American  compound   26.67 

As  previously  explained,  the  figure  for  the 

American  compound  is  too  high,  owing  to 
water  losses  which  are  not  due  to  the  cylin- 
ders. The  dry  steam  consumption  per  horse- 
power hour,  as  calculated  by  Mr.  Nadal  from 
the  indicator  diagrams,  is 

Lbs.  of 
Dry  Steam. 

French  compound    22.58 

American  compound   22.33 


These  figures  show  the  American  engines 
to  be  more  economical  as  regards  the  opera- 
tion of  the  steam  in  the  cylinders.  With  the 
American  cylinder  design,  with  large  ports 
and  ample  steam  passages,  there  is  less  wire- 
drawing than  in  the  French  engines,  so  that 
with  increasing  speed  the  loss  of  power  is 
low.  For  example,  the  de  Glehn  compound, 
at  30  miles  an  hour,  develops  a  tractive  ef- 
fort of  7,060  lbs.,  while  at  60  miles  an  hour 
the  tractive  effort  is  only  3,640  lbs.,  a  reduc- 
tion of  48.4  per  cent.  The  Vauclain  com- 
pound under  similar  conditions  only  reduces 
the  tractive  effort  21.5  per  cent.,  the  change 
being  from  7,160  lbs.  at  30  miles  an  hour, 
to  5,620  lbs.  at  60  miles  an  hour. 

4.  Leaky  Slide  Valves. — In  the  summary, 
the  American  piston  valves  are  criticized  as 
leaking.  But  in  the  analysis  of  the  indi- 
vidual tests,  Mr.  Nadal  says  that  "the  Vau- 
clain piston  valve  is  shown  to  be  steam 
tight,  at  least  during  expansion,  and  it  is 
during  this  period  that  any  leakage  is  most 
likely  to  occur."  The  single-expansion  pis- 
ton valve  is  shown  by  the  diagrams  to  have 
allowed  a  leakage  of  about  6  per  cent.,  but 
in  spite  of  this,  the  water  consumption  per 
horse-power  hour  is  lower  than  that  of  the 
French  piston  valve. 

5.  Resistance. — In  the  summary  it  is  sug- 
gested that  the  American  engines  are  less 
carefully  built  than'  the  French,  and  that 
their  resistance  is  consequently  higher. 
There  is  no  definite  statement  that  this  is 
so,  but  it  is  strongly  hinted  at.  As  before, 
however,  the  figures  given  fail  to  prove 
this  charge.  From  the  power  developed, 
and  from  the  known  resistance  of  the 
train,  Mr.  Nadal  determined  for  each 
type  of  locomotive  a  formula  giving  the  re- 
sistance per  ton  of  locomotive  and  tender  in 
terms  of  the  speed.  These  formulae  are  given 
in  Table  VIII.,  accompanying  the  translation 
of  the  original  articles  printed  in  another 
column.  One  formula  is  used  for  the  French 
and  American  single-expansion  piston  valve 
engines,  and  another  formula  is  used  for 
the  French  and  American  compounds,  but 
in  neither  case  is'  any  difference  made  be- 
tween the  French  and  American  engines. 
That  is  to  say,  the  tests  show  that  the  re- 
sistance of  the  American  engines  is  no 
higher  than  that  of  their  French  competi- 
tors. 

The  "characteristic  factors"  calculated  by 
Mr.  Nadal  and  given  in  Table  IX.  are  inter- 
esting. It  will  be  seen  that  when  judged  by 
these  factors,  the  American  engines  stand 
easily  ahead  of  the  French.  Compared  on 
the  basis  of  horse-power  effective  at  the  ten- 
der drawbar,  the  steam  consumption  is 

Lbs.  Steam 
No.  Class.  per  effective 

h.p.  h'r. 

2754     French   single-expansion 46.56 

2901     American  single-expansion  .  .        41.84 

.S927     French   compound   36.11 

2802     American  compound    33.49 

This  steam  consumption  is  that  which  will 
be  required  when  the  locomotives  are  work- 
ing at  their  maximum  normal  power.  During 
the  tests  the  Fi-ench  single-expansion  engine 
averaged  575  horse-power,  or  83  per  cent,  of 
the  normal  power,  which  is  675  h.p.  The 
competing  American  single-expansion  did  the 
same  work,  developing  575  h.p.,  but  this  is 
only  about  63  per  cent,  of  its  normal  power, 
and  it  was  therefore  not  working  under  such 
economical  conditions  as-  its  competitor. 
Taken  as  a  whole,  the  figures  obtained  from 
the  tests  show  that  even  under  somewhat  un- 


330 


THE     RAILROAD     GAZETTE. 


Vol.   XXXVII.,  No.   22. 


favorable  circumstances  the  American  loco- 
motives can  compete  satisfactorily  with  the 
European. 


CARS  AT  THE  WORLD'S   FAIR.* 


The  passenger  cars  at  St.  Louis,  three 
trains  o*"  them,  constitute  the  main  feature 
of  the  transportation  exhibit.  They  have 
the  beauty  that  is  appreciated  by  every  vis- 
itor, and  their  utility  is  apparent  to  many 
who  will  pass  a  row  of  big  locomotives  with 
the  carelessness  of  ignorance;  although,  of 
course,  the  engines  are  the  main  feature  to 
all  who  put  energy  first  and  grace  second. 
A  superficial  look  at  the  cars  discloses  no 
marked  differences  between  the  cars  of  1893 
and  those  of  to-day.  Those  exhibited  at  Chi- 
cago were  large  and  roomy,  convenient  in 
use,  and  tasteful  in  design  and  ornamenta- 
tion, and  there  was  not  much  opportunity 
for  further  progress.  Steel  platforms  and 
framing  have  become  common,  steam  heat- 
ing has  been  made  more  perfect,  and  wide 
vestibules  are  now  fashionable  everywhere 
— so  much  so  that  they  frequently  appear  in 
local  trains,  where  vestibules  are  something 
^of  a  nuisance.  Dining  cars  are  much  more 
numerous  on  American  railroads,  but  not  no- 
ticeably better.  Beyond  these  features  no 
important  changes  have  been  made  in  the  11 
years  since  the  Chicago  fair. 

Automatic  couplers  for  steam-pipes  and 
air-pipes  are  still  too  young  to  make  much  of 
a  show.  Electric  lighting  has  been  extended, 
but  its  progress  is  still  slow.  The  desire  to 
use  it  is  persistent,  however,  as  is  manifest 
from  the  fact  that  every  car  on  exhibition 
has  lights  of  this  kind,  thoiigh  most  have 
gas  fixtures  also.  It  looks  as  though  the 
iitfxt  world's  fair — if  it  doesn't  come  ahead 
of  time — would  see  electric  lights  in  all  new 
passenger   trains   and   most   old   ones. 

The  first  car  that  the  sightseer  encounters 
is  the  beautiful  private  car  shown  by  F.  M. 
Hicks  &  Co.  (described  in  our  issue  of  Sept. 
9,  page  82,  news  section).  After  one  gets 
over  the  surprise  of  seeing  such  an  elegant 
affair  from  a  shop  supposed  to  deal  only  in 
second-hand  wares  he  indulges  in  mild 
curiosity  as  to  how  any  builder  can  afford 
to  make  such  luxuries  to  "keep  in  stock." 
Have  we  already  become  a  nation  of  million- 
aires, so  that  30,000-dollar  traveling  dwelling 
houses  are  a  regular  article  of  everyday  com- 
merce? The  fact  that  the  custodian  of  this 
car  is  a  young  woman  of  engaging  manners 
and  possessing  a  thorough  knowledge  of  its 
merits,  may,  however,  indicate  that  tha 
owners  do  not  expect  to  sell  it  by  any  of  the 
ordinary  salesman's  wiles! 

The  American  Car  &  Foundry  Company 
shows  a  complete  train,  baggage,  mail,  day 
cars,  parlor  and  dining  cars,  built  for  the 
Missouri  Pacific;  and  an  inspection  of  the 
interiors  shows  the  late.st  modes  in  all  of 
the  details  on  which  designers  exercise  their 
ingenuity  for  the  purpone  of  introducing  a 
little  variety  where  sameness  Is  in  large 
measure  compulsory.  The  prevailing  color 
scheme  is  mahogany,  with  i  good  deal  of 
light  to  relieve  its  heaviness.  The  headlin- 
ings  are  light  colored,  a  sensible  idea  which 
seems  to  be  slowly  growing  in  favor.  In  a 
car  that  is  always  well  lighted  at  night  this 
Is  not  perhaps  an  important  question,  but  if 
the  llliiminant  Is  of  poor  quality  or  deficient 


in  quantity,  as  is  still  the  case  in  many  haps  used  a  trifle  too  freely,  and  the  use 
places,  a  light  colored  interior  materially  of  art  glass  in  lamps  is  more  justifiable  as 
mitigates  the  annoyances  of  the  passengers    a  decoration  than  it  is  for  utility;   the  high 

windows  in  the  dining  car  may  or  may  not 
prove  a  desirable  improvement,  and  the  col- 
oring of  panels  in  the  ceilings  with  a  strong 
orange  tint  is  perhaps  justifiable  only  by  the 
necessity  of  having  variety;  but,  on  the 
whole,  these  small  criticisms  are  obliterated 
by  the  excellent  general  impression.  The  fix- 
ing of  the  lamps,  in  a  number  of  these  cars, 
on  the  sides  somewhere  near  the  level  of 
the  eye,  instead  of  near  the  roof,  seems  to  be 
due  primarily  to  the  desire  for  change,  and 
secondarily,    to   a    commendable   purpose   to 


who  wish  to  read  after  dark;  and  a  white 
reflecting  surface  saves  gas  or  electric  power 
in  any  event. 

All  of  these  cars  have  windows  wide 
enough  to  cover  the  space  of  two  seats,  and 
are  arched  at  the  top.  This  affords  on  the 
outside  a  pleasant  change  from  the  unre- 
lieved row  of  rectangles  of  the  time-honored 
day  car,  but  inside  there  is  at  once  a  sug- 
gestion of  inconvenience  from  possible  disa- 
greement between  the  two  passengers  sitting 
in  adjacent  seats,  where  one  wishes  to  have 


the   window   open   and  the  other  desires  it  more  fully  serve  the  convenience  of  passen- 

closed.     But   inasmuch  as  the   ordinary   ar-  gers  who  wish  to  read;   but  the  success  of 

rangement   (in  which  each  passenger's  com-  the  arrangement  depends,  of  course,  not  on 

fort   depends   largely    on    the   way   the    pas-  a  general  decorative  scheme,  but  on  the  cor- 

ssnger  in  front  manages  his  window)    is  by  rect  placing  of  each  individual  light,  which 

no   means   ideal,   one    would   hesitate   to   de-  feature  must  be  tested  by  time. 


Clare  the  new  arrangement  less  desirable  than 
the  old.  To  provide  for  very  cold  weather 
these  windows  are  made  with  two  panes  of 
glass  in  each  sash,  instead  of  having  two 
sashes,  as  in  sleeping  cars.  The  sashes  have 
spring  lifts  of  course;  no  passenger  of  ordi- 
nary size  could  think  of  lifting  one  of 
them  by  main  strength.  The  day  cars  in 
this  train  both  have  wash-bowls.  All  the 
cars  are  fltted  for  both  electric  and  gas  light- 
ing ("axle  light"  and  Pintsch).  In  the  din- 
ing car  the  dining-room  portion  is  divided 
into  two  parts,  the  smaller  of  which  is  called, 
by  courtesy,  a  private  dining-room.  In  con- 
veniences this  train  is  all  that  one  could 
ask  for;  and  in  interior  colors  and  decora- 
tions it  affords  a  not  unpleasant  variation 
from  the  conventional  plain-wood  effects  so 
common  of  late  years. 

The  train  exhibited  by  the  Pullman  Com- 
pany occupies  two  tracks,  being  composed  of 
10  cars.  Every  car  in  this  train  is  a  model 
of  good  taste.  As  was  said  in  a  preceding 
paragraph,  comparisons  made  now  with  1893 
cannot  be  expected  to  show  radical  changes. 
The  best  trains  made  then  were  the  work 
of  competent  designers  and  were  acknowl- 
edged to  be  not  only  pleasing  and  satisfac- 
tory productions,  but  highly  creditable  to 
their  creators.  The  accepted  canons  of  art 
are  not  new,  and  the  talents  of  American 
architects,  decorators  and  upholsterers  are 
not  exactly  an  "infant  industry,"  so  it  is  not 
surprising  if  we  find  nothing  more  beautiful 
to-day  than  was  shown  11  years  ago.  Com- 
parisons, however,  are  hardly  to  the  point. 
The  artistic  features  of  this  Pullman  train 
are  so  uniformly  excellent  that  the  observe]- 
scarcely  thinks  of  the  other  fine  cars  that 
he  has  seen;  such  others  may  be  different,, 
but  they  cannot  be  more  chaste,  or  refined. 
Much  of  the  inlaid  wood  work  and  of  the 
gold  and  gilt  decorations  is  a  trifle  too  rich 


The  coach  and  the  chair  car  in  this  train 
have  transverse  partitions  at  the  ends,  such 
as  are  seen  in  many  parlor  cars  (with  the 
opening  at  one  side),  cutting  off  the  body 
of  the  car  from  the  view  of  a  person  enter- 
ing at  the  door  and  also  cutting  off  drafts 
of  wind;  but  to  avoid  delay  and  inconveni- 
ence when  the  car  is  used  for  way  travel 
the  partitions  are  hung  on  hinges  so  that 
they  can  be  opened  like  a  door,  leaving  a 
direct  passage  to  and  from  the  platform.  One 
of  the  cars  in  this  train  is  a  private  car,  with 
the  usual  bedrooms,  kitchen,  rooms  for  ser- 
vants, etc.,  and  it  has  a  shower  bath.  En- 
ameled tiling  is  freely  used  in  bath  rooms 
and  in  toilet  rooms  throughout  the  train. 

The  third  train  is  an  "Empire  State  Ex- 
press" of  four  cars,  exhibited  by  the  New 
York  Central.  The  parlor  car  is  from  the 
Pullman  shops,  but  the  others  are  from  Bar- 
ney &  Smith.  As  the  Empire  State  Expresses 
in  actual  service  are  at  all  times  examples 
of  the  best  cars  in  use,  little  that  is  new  is 
to  be  expected  here.  In  the  day  cars  every 
seat  is  numbered,  after  the  fashion  of  par- 
lor cars.  The  finish  is  oak,  with  neat  iu- 
laid  stripes.  The  headlining  is  light  olive 
and  the  sides  are  covered  with  figured  green 
plush.  The  window  sashes  have  spring  lifts. 
All  of  the  cars  in  this  train  have  both  elec- 
tric lights  and  Pintsch  gas,  seven  incande- 
scent electric  lamps  being  fixed  along  each 
edge  of  the  clear  story.  One  of  the  day  cars 
has  a  kitchen,  and  tables  can  be  fixed  be- 
tween any  two  seats;  and  the  floors  are  cov- 
ered with  linoleum. 

The  only  standard  car  exhibited,  aside 
from  the  foregoing,  is  a  side-door  suburban 
passenger  car  exhibited  by  the  Illinois  Cen- 
tral. This  car  is  already  well  known  to  the 
readers  of  the  Railroad  Gazette,  having  been 
described  in  the  issue  of  Sept.  4,  1903. 
Notices  of  the  city  and  interurban  electric 
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for  every-day  consumption,  but  it  is  neither    ears,  and  of  some  other  things  shown  at  the 
loud  nor  sickish.  Exposition,  must  be  deferred  until  a  future 

This  train  was  described  in   the  Railroad    issue. 
Gazette  of  May  27,  page  398;    or,  rather,  it  ^^^^= 

was  there  described  as  well  as  it  could  be  de- 
scribed by  half-tone  engravings  from  photo- 
graphs and  by  the  use  of  the  conventional 
architects'  vocabulary.  For  any  real  appre- 
ciation of  the  beauties  of  these  cars  it  is 
necessary,  of  course,  to  see  them;  for  the 
color  effects  constitute  the  main  test.  As 
before  intimated  the  general  impression  of 
tasteful  design  which  strikes  the  observer 
on  entering  the  first  car  is  well  sustained 
throughout  the  train.     Leaded  glass  Is  per- 


A  steam-electric  case  has  arisen  before  the 
Massachusetts  Railroad  Commission  which 
has  its  meanings  outside  of  the  bounds  of 
that  State.  The  immediate  matter  involved 
was  a  petition  of  the  Worcester  &  Webster 
Street  Railway  Company  to  connect  by  a 
short  link  with  the  Wortester  &  Southbridge 
— the  former  being,  through  an  intermediary 
railway  corporation,  under  lease  to  the  New 
York,  New  Haven  &  Hartford.  The  opposi- 
tion at  the  hearing  alleged  that  the  plan  in- 
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volved  the  abandonment  of  electric  tracks 
This,  alone,  raises  an  interesting  point  as 
against  the  insistent  Massachusetts  policy  of 
allowing  consolidation^ — by  lease  or  otherwise 
— only  if  service  at  least  as  good  as  before 
the  lease  is  maintained.  But  more  import- 
ant than  this  was  the  undisputed  assertion 
that  since  the  lease  not  only  had  steam  ser- 
vice at  Auburn  been  diminished  but  also  the 
electric  service  cut  down  from  half-hour  to 
hourly  cars  and  the  electric  plant  allowed 
to  deteriorate.  This,  if  we  are  not  mistaken, 
is  one  of  the  many  instances  where  the  New 
Haven  company  has  bought  control  of  trolley 
lines  to  "block"  parallfels.  If  that  process  is 
to  be  attended  with  abandoned  tracks  and 
vitiated  service  the  policy  may  "go"  in  Con- 
necticut and  Rhode  Island,  with  their  flabby 
and  nerveless  railroad  commissions,  but  in 
Massachusetts  it  will  find  a  horse  of  another 
color. 


The    Block   System    in    Iowa. 


The  space  interval  is  the  only  rational, 
scientific  and  satisfactory  method  of  running 
trains  and  protecting  them  from  collision. 
The  time-interval  and  flaglantern-torpedo 
combination  is  cumbersome  and  troublesome 
at  best,  and  is  unworkable  where  trains  are 
fast  and  frequent.  But  the  fact  that  these 
truths  are  generally  recognized  does  not  in- 
sure millennial  conditions,  for  it  is  easy  to 
use  the  block  system  in  a  partial  manner 
or  to  adopt  its  theory  without  enforcing  cor- 
rect practice,  and  without  using  well  known 
electrical  safeguards;  and  so  we  have  situa- 
tions like  that  in  Iowa,  illustrated  in  the 
discussion  at  the  September  meeting  of  the 
Iowa  Railway  Club.  We  print  a  brief  ab- 
stract of  it  in  another  column. 

Anyone  familiar  with  practice  under  the 
block  system  on  a  road  where  it  is  regularly 
and  consistently  carried  out,  would  say  that 
the  most  of  this  Iowa  discussion  was  useless, 
and  possibly  even  vicious,  many  erroneous 
views  being  expressed  and  considerable  time 
being  used  up  in  refuting  fallacious  argu- 
ments; but  as  those  who  took  part  in  the 
discussion  evidently  were  men  engaged  in 
the  practical  operation  of  trains,  it  cannot 
be  said  that  anything  which  shall  clear  up 
points  that  are  obscure  to  them  is  wasted; 
and  a  thorough  airing  of  the  subject  ought 
to  be  of  much  permanent  benefit.  There  can 
be  no  doubt  that  many  trainmen  accept  the 
block  system  as  a  necessary  evil  and  feel  con- 
siderable opposition  to  it  for  months  or  years 
after  they  have  begun  to  work  under  it,  es- 
pecially if  the  regulations  for  permissive 
blocking,  or  any  of  the  rules,  are  adminis- 
tered in  anything  but  the  most  accurate  and 
businesslike  manner.  This  being  so  there  is 
ample  room,  if  we  are  to  continue  the  Amer- 
ican theory  of  making  employees  more  like 
men  and  as  little  as  possible  like  machines, 
for  instructive  discussion. 

The  speakers  brought  out  both  bad  and 
good  points  concerning  practiie  in  Iowa. 
Among  the  former  were  the  following: 

1.  Permissive  blocking  is  common.  Per- 
missive blocking  is  not  necessarily  vicious, 
but  the  utterances  of  some  of  the  speakers 
indicated  that  as  they  had  observed  it,  it 
was  so,  enginemen  not  running  strictly  under 
control.  Unfortunately  Iowa  is  not  the  only 
State  in  which  this  bad  practice  may  be 
found. 

2.  With  block  stations  at  A,  B,  C,  Station 
B  is  closed  at  night  and  trains  which  have 
to  meet  there  are  provided  with  telegraphic 
orders  at  A  and  C.  While  this  is  a  suspen- 
sion of  the  block  system,  it  is  to  be  observed 
that  giving  meeting  orders  for  such  move- 
ments is  a  great  improvement  over  the  prac- 


tice of  depending  on  time-table  rules  alone. 

3.  Operators,  even  the  best  of  them, 
make  mistakes,  letting  two  opposing  trains 
get  together. 

4.  Trains  doing  work  at  stations  are  not 
suitably  protected  by  fixed  signals,  and  so 
the  conductor  must  either  send  out  flagmen 
or  depend  upon  the  station  operator  to  no- 
tify approaching  trains  at  the  next  station 
back;  sometimes  he  thus  depends  when  ne 
has  not  assured  himself  that  the  operator 
understands  the  situation  and  so  gets  into 
trouble. 

5.  Operators  are  young  and  inexperienced 
and  consequently  commit  errors  which  would 
be  avoided  by  older  men,  such  as  conductor.^ 
and  enginemen. 

All  of  these  weaknesses  exist  because  of 
the  real  or  supposed  need  of  keeping  ex- 
penses within  a  predetermined  limit.  None 
of  them  are  inherent  in  the  system.  As 
against  the  argument  that  the  block  system 
with  these  imperfections  is  worse  than  no 
block  system  at  all,  we  have  the  testimony 
of  many  superintendents  who  have  had  10 
or  15  years'  experience  in  just  this  kind  of 
practice,  that  it  is  well  worth  its  cost,  taking 
it  as  it  is.  But  in  so  far  as  these  weaknesses 
are  due  to  disobedience  of  rules,  every  rail- 
road man  in  Iowa  or  in  any  other  State, 
knows  that  the  first  duty  is  to  correct  the 
discipline,  whatever  the  system.  The  block 
system  is  valuable  in  what  may  be  called 
its  reflex  influence,  for  it  makes  so  clear  the 
value  of  good  discipline,  and  makes  it  so 
much  easier  to  begin,  that  many  superin- 
tendents are  shamed  into  putting  their  dis- 
cipline on  a  better  basis  who  would  not  have 
done  so — at  least  not  without,  further  delay 
— if  they  had  not  been  compelled,  by  the  in- 
troduction of  a  new  system,  to  study  the 
rationale  of  discipline. 

But  the  practice  of  Iowa  furnishes  encour- 
agement also.  One  member  declared  that  the 
block  system  was  the  true  method  even  with 
only  one  train  a  day  each  way.  There  is 
genuine  appreciation  of  the  principle.  The 
principle  is  sound,  however  clouded  our  prac- 
tice and  opinions  may  be.  And  this  speaker 
was  not  indulging  in  hyperbole.  Imagine  a 
road  40  miles  long,  A  to  B,  and  no  interme- 
diate telegraph  offices.  The  danger  to  our 
one  train  is  from  the  single  opposing  train 
and  from  extras.  Assume  that  No.  1  leaves 
A  at  10  a.m.  and  arrives  at  B  at  12  noon; 
and  that  No.  2  starts  from  B  for  A  at  2  p.m. 
Is  it  not  better  for  No.  2  to  wait  till  No. 
1  arrives  at  B,  regardless  of  the  clock,  than 
to  wait  until  a  given  time?  Or,  if  an  extra 
is  to  follow  from  A,  is  it  not  better  for  it  to 
wait  until  No.  1  reaches  B,  provided  the  de- 
lay can  be  borne,  thus  relieving  No.  1  of  a 
lot  of  unnecessary  flagging,  than  to  have 
this  flagging  done  day  after  day,  and  year 
after  year,  when,  most  of  the  time,  no  extra 
is  following?  This  Illustration  is  an  ex- 
treme case;  if  there  are  intermediate  tele- 
graph stations,  and  freight  trains  every  day, 
and  if  meeting  points  have  to  be  made  fre- 
quently, the  argument  is  by  these'  circum- 
stances only  made  stronger. 

That  the  advantages  of  the  block  system 
are  intelligently  understood  in  Iowa  is 
shown  by  the  remark  of  one  of  the  speakers 
that  when  patches  of  fog  are  likely  to  ob- 
scure the  view,  enginemen  prefer  to  wait 
for  a  clear  signal  rather  than  run  on  a  cau- 
tion card.  This  gives  evidence  that  the  cau- 
tion rule  is  enforced  and  that  the  advantage 
of  a  clear  signal  for  a  whole  block  is  appre- 
ciated. Another  bit  of  significant  testimony 
was  that  concerning  cases  where  a  despatcher 
sends  out  extras  and  forgets  to  give  them  all 
the  meeting  orders  that  they  need.  This  is 
a  kind  of  blunder  which  has  usually  escaped 
publicity;  but  since  the  Government  began 
issuing  its  bulletins,  cases  appear  every  now 
and  then.    One  member,  speaking,  no  doubt, 


from  experience,  declared  that  this  protec- 
tive feature  alone  was  sufBcient  to  justify 
the  use  of  the  block  system. 

Last,  but  not  least,  the  running  of  65  work 
trains  on  two  fifty-mile  sections,  for  three 
summers,  without  a  collision,  is  a  fact  worth 
recording  in  favor  of  the  block  system,  albeit 
much  permissive  blocking  was,  no  doubt, 
done. 

Of  the  discussions  of  block  signaling  which 
appear  in  print,  a  large  part  is  somewhat 
academic  in  its  nature,  for  the  reason  that 
the  cost  of  collisions  is  not  often  allowed 
to  be  made  public  in  a  way  specific  enough 
to  be  intelligently  compared  with  the  cost 
of  the  block  system;  and  also  because  the 
cost  of  the  collisions  which  would  have  oc- 
curred on  block  signaled  roads,  if  the  sig- 
nals had  not  been  adopted,  must  remain  an 
unknown  quantity;  but  bits  of  experience 
like  those  here  recounted  serve  partly  to  sup- 
ply this  deficiency,  hence  we  print  them. 
The  final  argument  against  the  block  system 
was  that  it  made  men  more  careless.  No 
particulars  were  mentioned,  but  the  refer- 
ence was,  we  suppose,  to  the  determined  way 
in  which  men  will  omit  to  flag  back  when 
they  know  that  they  are  protected  by  a  block 
signal.  Mr.  Campbell  gave  a  simple  answer 
to  this,  namely,  that  by  proper  discipline— 
which  we  judge,  from  the  tone  of  his  re- 
marks, was  not  found  difficult  when  the  su- 
perintendent set  about  it  with  determination 
— the  men  were  made  to  obey  the  rules.  An- 
other answer  would  be  to  make  the  block 
signaling  so  perfect  that  flagging  can  be  dis- 
pensed with.  That  is  the  way  they  do  it 
in  England.  The  plea  that  improvements 
make  men  careless  may  easily  be  made  too 
much  of.  The  establishment  of  double  track 
instead  of  single  tends  to  make  conductors 
and  enginemen  less  alert  and  thoughtful  than 
they  were  when  they  had  to  spend  half  their 
time  in  making  astronomical  calculations  (or 
something  akin  to  that  kind  of  work) ;  but 
no  one  is  going  to  postpone  building  a  second 
track  on  that  account. 


Chicago,  Milwaukee  &  St.  Paul. 


This  company  had  a  net  income  in  the 
fiscal  year  ending  June  30,  1904,  of  $10,718,- 
400,  about  2Vo  per  cent,  greater  than  the  cor- 
responding figure  for  1903.  The  company 
has  added  224  miles  of  line  to  its  system. 
This  consists  of  short  branches  and  cut-offs 
pretty  well  scattered.  It  has  completed  its 
line  into  the  coal  fields  in  Illinois.  It  has 
added  47  miles  of  second  track,  completing 
this  year  the  double  tracking  on  the  La- 
crosse Division  from  Brookfield  Junction  to 
Watertown  Junction.  It  is  building  third 
and  fourth  tracks  from  Chicago  to  Mil- 
waukee. Grade  reduction  in  many  places 
and  track  elevation  in  cities  have  been  the 
feature  of  the  year.  For  the  former  $1,129,- 
000  was  spent  and  for  the  latter  $2,544,000. 

The  changes  in  the  equipment  roster  have 
been  small;  2,000  new  freight  cars  were 
bought.  23  passenger  train  cars  and  47  loco- 
motives. This  is  a  very  small  purchase  of 
new  equipment  for  so  large  a  road.  As  it 
now  stands  about  5  per  cent,  of  the  freight 
car  equipment  and  5  per  cent,  of  the  locomo- 
tives are  less  than  one  year  old.  The  com- 
pany has  been  hard  hit  by  the  high  price  of 
coal.  In  order  to  avoid  a  repetition  of  the 
severe  experience  in  this  particular  of  the 
past  few  years,  the  company  has  entered 
vigorously  into  the  policy  of  buying  coal 
mines.  In  pursuit  of  this  policy  it  has  ac- 
quired title  to  coal  lands,  or  coal  patents,  in 
Illinois  aggregating  30,109  acres. 

The  expenditures  for  new  work  for  the 
year  amounted  to  $9,307,000.  Of  this  amount 
$5,520,000  was  charged  to  capital  account. 
The     remainder,     namely,     $3J87,278,     was 
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charged  to  renewal  and  replacement  fund, 
which  in  turn,  of  course,  is  supplied  out  of 
earnings. 

The  money  for  this  expenditure  was  taken 
from  current  funds  and  resources.  No  new 
capital  was  raised  during  the  year.  The 
change  in  the  balance  sheet  is  indicated 
below: 

Debit. 

Increase  of  liabilities — 

Common  stock    $650,000 

Protlt   and    loss    3,299,919 

Decrease  of  assets — • 

Trust   funds    62.03.5 

Special   funds    32,817 

Materials     445,171 

Current  assets 2.520,028 

$7,009,970 
Credit : 
increase  of  assets — 

Cost  of  road   $4,464,3X6 

Bonds,  stocks,  etc 1,056.254 

Treasury  securities    213,000 

Decrease  of   liabilities — 

Funded  debt   650,000 

Current  liabilities 626,400 

$7,009,970 

Funded  debt  decreased  $650,000,  while  capi- 


but  the  increases  here  were  more  than  offset 
by  declines  in  ore  and  forest  products,  agri- 
cultural implements  and  other  commodities 
not  specified.  The  decrease  in  ore  tonnage 
reached  nearly  500,000  tons,  and  this  may 
be  taken  as  the  real  cause  for  the  decline  in 
the  total  tonnage. 

Expenses  apparently  have  been  kept  in 
hand,  but  closer  examination  shows  that  the 
maintenance  expense  has  been  seriously  cur- 
tailed to  offset  the  very  large  increase  in 
the  expense  of  conducting  transportation. 
The  detail  is: 

1904.  1903.       Inc.  or  Dec. 

M.  of  wav $5,128,248  $7,347,048  $2,218,800  D. 

M,  of  equip..  .      4,651,783  3.893,834        757,949   1. 

Cond.    transp.    18,597,342  16,829,795     1,767,547   I. 

Gen'l  expenses     1,190,907  952,309       238,598  I. 

Taxes    1,600,732  1,470,187        130,545   1. 


we   give  below   the  items  under  this  head: 


$31,169,012  $30,493,173  $675,8.30  I. 

The  company  has  borrowed  heavily  from 
maintenance  to  pay  current  bills  of  trans- 
portation, while  the  freight  business  has  ac- 
tually fallen  off,  as  noted  above,  about  2  per 


Chicago,  Milwaukee  &  St.  Paul. 


tal  stock  increased  a  like  amount.    This  was 
due  to  the  conversion  of  convertible  bonds 
into  stock. 
The  income  account  is  given  below: 


1903. 

54".662.737 
31,598,174 


Net  earnings.$16,453,744  $16,064,563 
Other  income.  .         316,430  510,030 


1904. 
Gross    receipts. $48,330.3.34 
Kxp.  and  taxes.    31,876,589 


All  Income  .  .$16,770,175  $16,574,593 
Charges    6,051,775       6.101.335 


Increase. 

$667,597 

278,415 

$389,181 
♦193,600 

$195,582 
•49,560 


Balance 


.$10,718,400   $10,473,258       $245,142 


•Decreasp. 

If  we  add  to  the  stated  net  income  the  $3,- 
787,278  of  expenditures  for  improvement 
work  charged  to  renewal  and  replacement 
fund  and  deduct  $389,878,  the  net  amount 
this  fund  was  drawn  down  during  the  year, 
we  find  that  the  actual  earnings  on  the  com- 
mon stock  were  18.4  per  cent. 

The  increase  in  gross  earnings  was  insig- 
nificant, something  over  1  per  cent.  It  was 
about  5  per  cent,  in  1903  and  8  per  cent,  in 
1902.  The  increase  was  fairly  well  distrib- 
uted among  passenger,  freight  and  mail  and 
express.  The  increase  in  freight  revenue, 
however,  does  not  represent  an  increase  in 
freight  business.  There  was  actually  a  de- 
crease of  ton  miles  hauled  of  about  2  per 
cent.,  while  the  average  ton-mile  revenue  in- 
creased from  8.65  mills  to  8.91  mills.  Agri- 
cultural products  and  coal  tonnage  increased, 


cent.  The  maintenance  outlay  for  equipment 
while  higher  than  last  year  is  far  from  lib- 
eral. It  is:  Per  locomotive,  $1,493;  per  pas- 
senger car,  $531;  per  freight  car,  $38. 

This  curtailment  of  maintenance  outlay  is 
noticeable  from  another  point  of  view,  name- 
ly, the  per  cent,  of  new  equipment  charged 
to  expenses.  For  freight  cars  it  was  but  1 
per  cent.,  for  passenger  train  cars  but  yii 
per  cent.,  and  for  locomotives  2  per  cent. 
On  the  other  hand  transportation  expense 
has  increased  $1,767,000,  or  over  10  per  cent. 
In  three  years  transportation  expense  has 
increased  $4,665,000,  while  gross  earnings 
have  Increased  $4,961,000,  or  only  about  $300,- 
000  more  than  the  actual  direct  expense  of 
handling  the  business.  If  we  take  transpor- 
tation and  general  expense  together,  we  find 
that  they  have  increased  $5,049,000,  or  actual- 
ly $87,000  more  than  gross  earnings  in  the 
same  time. 

Two  things  are  conspicuous  in  this:  (1) 
Gross  earnings  do  not  increase  at  the  rate 
we  might  expect  them  to  in  a  growing  coun- 
try; (2 J  the  expenses  have  increased  ex- 
cessively. Transportation  expense  in  1901 
was  33  ppr  cent,  of  gross  earnings.  In  1904 
it  was  38  per  cent.  The  explanation  lies  in 
wages  and  the  fuel  bill.  As  "St.  Paul"  serves 
as  a  fair  sample  of  what  many  roads  are 
showing    in    their    transportation    expense 


1904. 

1903. 

Increase. 

.Superintendence    .  . 

$352,289 

$532,902  •$180,612 

Kng.  &  rudhsemen . 

3.326,5o0 

3,050,645 

275.904 

Fuel  loco 

4,620,745 

4,079,948 

540,796 

\\  ater  supply,  loco. 

179,209 

143,996 

35,213 

Oil,  tallow  &  waste 

122,751 

96,313 

26.437 

Other  loco,  supplies 

56,904 

61,555 

•4,650 

Train   service    .... 

2,406,97o 

2,069,528 

337,447 

Train  s'plies  &  exp 

511,548 

434,659 

76,889 

Switch,     flag     and 

watchmen    

1,382,048 

1,227,225 

154,823 

Telegraph    

354,520 

332,132 

22.387 

Station  service  .  .  . 

2,511,282 

2,363,251 

148,031 

Station  supplies  .  . 

201,658 

185,785 

15,872 

Switching  charges.. 

244,232 

131,346 

112,886 

Equipment    hire.  .  . 

188,387 

141,495 

46,891 

Loss  and  damage.  . 

335,949 

263,922 

72,026 

Injuries   to  persons 

318,861 

302.600 

16,260' 

Clearing  wrecks   .  . 

52,684 

42,972 

9,711 

.\dvertising    

154,036 

150,645 

3,390 

Outside  agencies  .  . 

498,404 

469,180 

29.223. 

Stkyds.  &  elevators 

56,777 

49,379 

7,398 

Rents,   tracks    .... 

331,290 

317,858 

13,432 

Uents,  buildings.  .  . 

52,423 

44,194 

8,228 

Stationery  &  p't'g. 

186,976 

186,909 

6T 

other  expenses  .  . . 

150,833 

151,345 

•512 

•Decrease. 

The  decrease  in  the  first  item  of  $180,612 
is  probably  due  in  large  part  to  reclassifica- 
tion, for  general  expense  shows  an  increase 
of  $119,000. 

To  sum  it  up  Chicago,  Milwaukee  &  St. 
Paul  has  accumulated  ample  reserves  to  pro- 
vide for  just  such  a  year  as  1904.  There  is 
absent  the  marked  tendency  to  expansion 
which  the  generally  new  character  of  the 
country  would  lead  one  to  expect.  No  finan- 
cing has  occurred  this  year.  The  company 
has  had  to  curtail,  however,  and  these  cur- 
tailments have  been  in  maintenances.  Th& 
problem  before  the  officers  is  how  to  reduce 
the  coal  bill  and  how  to  hold  wages  in  hand. 
Their  purchase  of  coal  lands  is  to  save  in  the 
coal  bill.  They  have  been  vigorously  better- 
ing facilities  by  double  tracking  long  sec- 
tions and  by  reducing  grades. 


Atchison,   Topeka  &  Santa   Fe. 


The  Atchison  has  increased  its  operated 
mileage  297  miles,  the  Southern  California, 
which  last  year  was  reported  separately, 
being  this  year  incorporated  with  the  sys- 
tem, so  that  the  total  now  reaches  8,301  miles. 
The  income  account  was: 

1904.  1903.       Inc.  or  Dec. 

9ross  earn'gs.$68,171,200  $62,350,397  $5,810,803  I. 
Other  Income.      1,248,775      1,317,993         69,218  D. 

All  income.. $69,419,975  $63,668,390  $5,751,585  I. 
Bxpenses.taxes 

and  rentals.  44,641,434    40,635,576    4,005.858  I. 

$24,778,541  $23,032,814  $1,745,727   I. 
Charges 9,418,770       9.134,485        284.285   I. 

Surplus    ..  .$15,359,771  $13,898,329  $1,401,442   I. 

The  increase  in  gross  is  9  per  cent,  and  in 
net  10  per  cent.  The  road  earned  5  per  cent, 
on  the  preferred  and  9.4  per  cent,  on  the 
common  stock.  The  sum  of  $14,553,780  was 
spent  during  the  year  for  the  construction 
and  acquisition  of  additional  railroads,  for 
equipment  arid  for  other  properties  and  for 
improvements.  The  way  the  expenditure 
was  financed  is  shown  by  the  table  below; 
$7,500,000  was  raised  on  bonds  and  $4,600,000 
was  taken  out  of  current  cash. 

Debit. 

Increased  liabilities — 

Funded  debt    $7,502,800 

.Vccounts  payable   54.337 

Profit  and  loss   2.333.344 

Decreased  assets — 

Accounts  receivable 819,218 

Cash   4,597,881 

$15,307,580 
Credit : 

Increased  assets — 

Uoad  and  investments $10,993,870 

Securllies  on   hand    171.480 

Other  investments   989,211 

Materials  and  supplies 1,611.077 

Trust  funds,   etc 183,986 

Decreased    liabilities — 

Special  funds    1,344,112 

Accrued  interest  and  taxes 13,844 

$15..307,58O 

The  increase  in  gross  earnings  was  fairly 

distributed   among  passenger,    freight,   mail 

and    express.      But   the   increase    in    freight 

earnings  was  due  to  the  increase  in  the  aver- 


NOVEMBEE    11,    1904. 


THE     RAILROAD     GAZETTE. 


533 


age  rate  from  9.48  to  10.20  mills  per  ton  per 
mile.  The  actual  freight  handled  was  very 
slightly  less  than  last  year.  The  detail  of 
earnings  and  expenses  appears  below: 

Earnings  :                   1904.               1903.  Increase. 

Passenger    .  .$ir),4;i3.'77:!   $13.4U9.98.J  $1,963,787 

Fieight   47,762,6.53  .44,622,438  3,140,214 

Mail  and  exp.     3,835,662       3,^11,697  423.964 

Miscellaneous.     1.139,111           846,275  292,836 


Total    .f68,171.200  $62,350,397  $5,820,802 

Opeiating  expenses  : 

Maint.of  way   .$9,170,2.34     $9,304,892  *$134,65S 

Maint.of  equip  10.006,135        8,510..-)43  ].49.-),.->92 

Cond   transp.    21,295,960      19,023.145  2,272,815 

(ienl    exp...      1,749.702        1,598,530  151.172 


About  11  per  cent,  therefore  of  the  loco- 
motives, 8  per  cent,  of  the  freight,  and  8 
per  cent,  of  the  passenger  equipment  is  less 
than  one  year  old. 

The  revenue  freight  train  load  fell  off  from 
279  to  269  tons,  but  the  higher  ton  mile 
revenue  saved  the  freight  train  mile  revenue 
and  pushed  the  average  up  from  $2.65  to 
$2.7.5. 

Atchison's  year  has  not  been  one  of  es- 
pecial achievement,  but  the  road  has  fairly 
held  its  own. 


Company  had   charge  of  the  publication  of 
the  book. 


Total   $42,222i032   $38,437,110  $3,784,922 

Net    25,949,167      23,913,286     2,035.880 

•Decrease. 

The  gross  earnings  per  mile  are  larger 
than  ever  before.  The  growth  in  the  last 
seven  years  is  indicated  below. 

Gross  earnings.  Gross  earnings, 

per  mile.  per  mile. 

1897 $4,752  1901 $6,977 

189& 5,653  1902 7,527 

1899 5.760  1903 7,827 

1900 6,297  1904 8,334 

The   striking  thing  about  gross   earnings 

Is  the  rapid  increase  of  passenger  earnings: 

Freight.  Passenger. 

1897 $22,007,686  $5,574,288 

1898 28,588,716  7,347,361 

1899 29,492,586  8,126,141 

1900 33,729,332  9.334,661 

1901 39,052,557  11,678.017 

1902 41,815.607  13.439.384 

1903 44.622,438  13,469,985 

1904 47,762,653  15,433,773 

The  operations  of  1904  were  seriously  har- 
assed by  floods  in  Kansas.     In  parts  of  the 


NEW  PUBLICATIONS. 


Tractive  Power  Chart.  Published  by  The 
Derry-Collard  Company,  New  York:  1904. 
Price  50  cents. 
This  chart  has  been  prepared  to  show  graph- 
ically the  theoretical  drawbar  pull  of  any 
locomotive.  Three  sets  of  curves,  projected 
from  each  other  are  used;  full  directions  are 
printed  on  the  chart.  Cylinder  diameters 
are  given  for  each  half-inch  from  15  in.  to  45 
in.,  and  piston  strokes  for  each  two  Inches 
from  20  in.  to  36  in.,  and  these  are  plotted  to 
give  curves  of  cylinder  volumes.  In  the 
same  way  the  relation  between  boiler  pres- 
sure and  wheel  diameter  is  shown  in  a  series 
of  curves  and  these  two  sets  of  curves  are 
projected  from  the  top  and  side  to  give  a 
third  set  showing  tractive  effort.  Boiler 
pressures  are  taken  from  120  lbs.  to  230  lbs. 


Proceedings  of  the  Thirty-eighth  Annual 
Convention  of  the  Master  Car  Builders' 
Association.  1904.  J.  W.  Taylor,  Chicago 
(The  Rookery).  Secretary. 
Although  this  year's  volume  of  the  Proceed- 
ings is  not  quite  so  large  as  that  of  last 
year  it  contains  quite  as  much  information 
of  value  and  of  interest  in  the  papers  and 
discussions  read  before  the  last  convention 
at  Saratoga.  The  changes  in  standards  as 
voted  up  by  letter  ballot  have  been  made 
on  the  plates  in  the  back  of  the  book.  The 
chief  value  of  the  book  is  that  it  is  the  only 
accurate  and  authentic  compilation  of  the 
standards  and  recommended  practice  of  the 
association,  and  is  therefore  an  almost  in- 
dispensable reference  book  for  those  who 
have  to  do  with  any  branch  of  car  building. 


Atchison,  Topeka  &  Santa  Fe. 

State  the  rivers  were  out  of  their  banks  on  reduced  by  15  per  cent,  to  give  assumed  mean 

three  separate  occasions.    Many  bridges  were  effective  pressure  and   wheel   diameters  are 

lost   and  considerable   track   destroyed.    But  taken  from  20  in.  to  90  in. 

the  Maintenance  of  Way  expense  was  prac-  

tically  the  same  as  the  year  before.  Main-  ^^^^  ^.^^  ^^^j.  g^j^^^y.  ^g  Construction 
tenance  of  equipment  was  about  $1,500,000.  ^^^  Equipment.  New  York:  The  Inter- 
or  nearly  20  per  cent,  greater  than  in  1903  borough  Rapid  Transit  Company,  1904. 
Conducting  transportation  expense  increased  ^.^.^  souvenir  of  one  of  the  greatest  pieces 
12  per  cent.  In  common  with  all  other  roads  ^^  municipal  engineering  in  the  world  has 
Atchison  was  unable  to  hold  this  expense  in  ^^^^  compiled  by  the  Interborough  Rapid 
hand.  Its  fuel  bill  jumped  a  round  million  ^^^^^.^  Company  to  commemorate  the  open- 
of  dollars,  or  about  25  per  cent.  But  the  .^^  ^^.  ^^^  ^^^^^^  ^^  q_^^^^^  27.  It  con- 
wages  situation  appears  to  have  been  in  fair  ^^.^^  ^^  introductory  history  of  the  concep- 
control.  The  increase  in  train  service  ex-  ^.^^  ^^^  ,  ^  ^^^^^^  description  of 
pense  was  but  about  $200,000  and  for  engi-  ^^^.^.^^  ^^^  ^^^  ^^^  ^  description  of 
neers  and  firemen  but  about  $50,000.  In  an-  ^^^  ^^^  methods  of  construction  of 
other  respect  the  Atchison  shows  pretty  wea  ^^^  ^^  ^  description  of  the  power  house 
-namely,  in  the  expense  of  wrecks  and  oss  ^  ^  ^^^  o£  electrical  supply,  sig- 
and  damage,  which,  while  larger  than  last  ^^  ^  ^^^^^_  ^^^  miscellaneous 
year,  yet  has  not  so  outrun  the  volume  of  ^^^^^^^^  ^  j^.^  jg  ^^^^^  j^  t^e  back  of  the 
business  as  is  the  case  on  many  roads  Dur-  ^^^^  ^^  ^^^  ^^  ^^^  contractors  who  did  work 
ing  the  year  the  company  acquired  new  ^^  ^^^  ^^^^^^  ^^^^  handsome  photo- 
equipment  as  follows:                                 ^^.^pj^^   illustrate   the   descriptions  through- 

C^^E^il^^^Opefath^^^    out  the  book  and  no  pains  nor  expense  has 

Locomotives    124                  27  been  spared  to  make  this  souvenir  artistic 

Freight  cars   1,860              1,28.3  ^^    attractive.      The    McGraw    Publishing 

Passenger  cars ...  bo 


Proceedings    of    the    Thirty-seventh   Annual 
Convention     of     the     American     Railway 
Master  Mechanics'  Association.     1904.     J. 
W.  Taylor,   Chicago    (The  Rookery),   Sec- 
retary. 
A  comparison  of  the  size  of  the  volumes  of 
these   Proceedings  from   year   to   year   is   a 
fairly  good  indication  of  the  importance  and 
amount  of  the  work  which  this  association 
has    accomplished     since     its    organization. 
This   year's   volume    contains   552    pages   of 
text  and  is  the  largest  yet  published.     Our 
readers  are  so  familiar  with  the  contents  of 
these  volumes  from  year  to  year  that  any 
review   of   them   would    be   superfluous.     In 
every    way    this   year's   volume    Is   uniform 
with  those  of  previous  years. 


TRADE   CATALOGUES. 


The  Union  Pacific  has  been  distributing  a 
passenger  advertisement  in  the  shape  of  a 
small  magazine  containing  the  platforms 
of  the  four  principal  political  parties — Re- 
publican, Democratic,  Prohibition  and  Peo- 
ples, and  the  letters  of  acceptance  of  the 
Presidential  candidates.  Accompanying  the 
magazine  is  the  road's  Agricultural  Bul- 
letin No.  32,  which  concerns  the  potato 
crop  of  Nebraska  for  1904.  It  gives 
by  counties  the  acreage  planted  to  potatoes, 
the  yield  per  acre  and  the  total  yield.  The 
latter  amounts  to  8,774,245  bushels  from  74,- 
552  acres. 


The  Sullivan  Machinery  Company,  Chi- 
cago, sends  Its  October  bulletin  number  48- 
B,  in  which  is  given  a  detailed  description 
and  illustrations  of  the  Sullivan  chain  min- 
ing machine.  This  machine  is  used  for  un- 
dercutting coal  In  both  room  and  pillar 
mines.  Some  figures  as  to  the  time  and  cost 
of  the  mechanical  undermining  of  coal  are 
also  given. 


The  Wile  Power  Oas  Company,  Rochester, 
N.  Y.,  maker  of  gas  producers  for  power  and 
fuel,  sends  its  catalogue  A.  This  describes 
producer  gas,  its  uses  and  costs,  and  com- 
pares it  to  other  forms  of  power,  such  as 
steam  engines,  etc.  It  also  shows  the  ef- 
ficiency of  producer  gas  as  a  fuel  compared 
with  coal  fires,  illuminating  gas  and  natural 
gas. 


The  McMyler  Manufacturing  Company, 
Cleveland,  Ohio,  has  issued  a  new  catalogue. 
The  company  designs  and  builds  hoi^ting 
and  conveying  machinery,  and  the  catalogue 
illustrates  and  describes  revolving  cranes, 
coal  conveyors,  ore  conveyors,  coal  storage 
plants,  car  dumping  machines,  clam-shell 
buckets,  including  special  designs  for  ore; 
orange-peel  buckets,  hoisting  engines,  elec- 
tric    conveyors,     and     all    Tvinds    of    buck- 
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ets.  The  attention  of  railroad  men  is 
directed  to  an  arrangement  for  coaling  loco- 
motives and  taking  out  ashes  at  small  towns, 
that  is  claimed  to  be  economical  and  conve- 
nient. 


Chas.  E.  Hatt  Company.  Grand  Rapids. 
Mich.,  issues  a  catalogue  of  Hatfs  furniture 
and  miscellaneous  varnishes,  and  of  polishes, 
colors,  stains  and  varnish  and  paint  remover. 

CONTRIBUTIONS 

Train    Registers   and  Other  Things. 


Buffalo,  N.  Y.,  Oct.  31,  1904. 
To  THE  Editor  of  the  R.\n.no.\D  Gazette: 

The  contribution  of  Mr.  H.  W.  Forman  in 
your  issue  of  Oct.  28  on  defective  train  rules, 
and  particularly  his  elucidation  of  practice 
under  Rule  96.  makes  an  illuminating  chap- 
ter; every  trainman,  operator  and  despatcher 
ought  to  read  it.  But  will  not  the  reader 
rise  from  the  perusal  of  this  letter  with  the 
feeling  that  it  is  only  a  beginning?  Any 
number  of  suggestions  arise  in  one's  mind 
as  he  reflects  on  the  exigencies  of  train  work 
here  touched  upon.  Any  one  who  reads  Mr. 
Forman's  book  will  find  still  other  sugges- 
tions. 

For  example,  what  a  nest  of  unpleasant 
features  one  finds  in  connection  with  train 
registers.  Speaking  to  almost  any  superin- 
tendent or  trainmaster  you  may  pertinently 
ask: 

Are  the  page  forms  of  your  registers 
simple  and  clear?  Are  trains  going  in  one 
direction  entered  on  one  page  and  those  in 
the  opposite  direction  on  the  other?  Is  a 
page  set  apart  for  each  day's  business?  Are 
trains  entered  correctly  and  is  the  arriving 
or  leaving  time  always  plainly  shown?  Do 
men  who  receive  orders  to  meet  trains  at 
such  points  always  carefully  consider  tho 
time  that  a  train  is  registered  in  connection 
with  the  time  their  order  is  completed,  to 
make  sure  that  the  train  is  not  making  a 
second  trip  and  has  not  arrived  on  the  trip 
which  their  orders  indicate  it  shall  be  met 
or  waited  for?  Do  men  use  all  the  time  nec- 
essary to  check  up  registers,  or  do  they  hurry 
through  the  duty  perfunctorily?  Are  trains 
always  registered  on  the  proper  page? 

Are  all  orders  delivered  to  enginemen 
personally  by  the  conductor  or  operator,  or 
does  the  conductor  sometimes  send  an  order 
by  his  brakemen?  Who  on  a  train  read  train 
orders?  When  it  is  discovered  that  men  are 
careless  about  their  duties  in  safely  handling 
their  train,  what  corrective  measures  are  ap- 
plied? Are  men  disciplined  for  failure  to 
properly  care  for  their  train  even  though  an 
accident  does  not  result  from  such  neglect '' 

How  much  territory  are  despatchers  han- 
dling? Assuming  that  40  orders  is  a  safe 
day's  work,  are  they  required  to  give  60  or 
75?  How  many  hours  do  they  work  each 
day?  What  is  the  age  and  experience  of 
operators?  Who  examines  them?  What  do 
they  know  about  the  rights  of  trains?  How 
are  they  keeping  the  records  at  stations? 
What  kind  of  signals  are  they  required  to 
keep  at  hand,  and  are  these  kept  in  their 
proper  place  at  the  station?  What  are  the 
personal  habits  of  employees  when  off  duty? 
Are  there  any  men  employed  who  are  over 
70  years  old?  Any  l.o-year-old  boys?  Any 
men  who  are  notoriously  slef-py,  or  reckless 
and  indifferent  as  to  their  work? 

Are  there  any  train-order  .'^i(-'n;ilK  so  located 
tliHt   they   cannot    be   seen    until    a    train    is 

•:irly  upon  them?     When  nif-ii   find  switch 
other  fixed  signals  not  .burning  at  night, 

rat,  do  they  do?  Is  there  a  record  of  all 
such  imperfect  sigrnals  at  headquarters?  In 
cases  where  a  train  is  directed  to  display 
signals    for   a    following    section,    when    are 


they  put  up;  before  the  train  starts  from 
such  station,  or  after  running  a  few  miles? 
If  indicators  are  used,  are  they  taken  in 
upon  arrival  at  terminals,  or  allowed  to  re- 
main in  place  in  the  caboose  until  the  men 
come  around  to  go  out  on  another  trip?  Do 
enginemen  give  whistle  signals  invariably, 
and  are  they  always  answered  by  two  short 
blasts?  If  not  answered,  what  does  the  en- 
ginemau  do  to  prevent  the  other  train  from 
moving  against  the  following  sections?  Do 
they  invariably  report  their  brother  engine- 
men  who  fail  to  answer  such  signals,  or  do 
they  cover  tfie  circumstance  up?  When 
double-headers  are  run  is  the  second  engine- 
man  required  to  watch  such  things  also?  Are 
train  orders  checked- up  to  see  if  they  are  in 
proper  form  and  that  no  orders  are  given 
that  might  mislead  train  and  enginemen? 
And  so  on  ad  flnem. 

The  mistakes  prevented  by  trifling  acci- 
dents, and  by  reminders  in  the  most  unusual 
way,  would  be  appalling  if  they  were  to  be- 
come known.  It  may  be  a  brakeman,  or  the 
conversation  of  a  passenger  on  a  train  that 
reminds  a  conductor  or  engineman.  Hence 
the  necessity  for  surrounding  train  move- 
ments-with  every  possible  safeguard,  even  to 
carrying  the  matter  so  far  that  it  may  at 
times  prove  burdensome.  A  large  book  could 
be  written  on  the  one  word  "habit." 

An  operator  once  told  this  incident:  Be- 
fore repeating  an  order  he  was  of  course 
required  to  state  that  his  order  signal  was 
displayed  at  "stop."  On  the  night  in  ques- 
tion he  so  stated,  but  forgot  to  so  display  the 
signal.  A  passenger  applied  for  a  ticket  to 
go  on  this  train,  remarking  that  he  was 
aware  that  the  train  was  not  scheduled  to 
stop  at  that  point,  but  as  it  was  an  urgent 
case  he  thought  the  operator  might  get  per- 
mission to  stop  it.  The  operator  informed 
him  that  this  was  unnecessary,  as  he  held 
an  order  for  the  train,  and  that  it  would  have 
to  stop  to  get  it.  The  passenger  inquired  as 
to  how  the  train  would  know  that  there  were 
orders  and  was  told  that  the  order  signal 
showing  red  would  indicate  this.  The  colli- 
sion was  prevented  by  this  passenger  calling 
attention  to  the  fact  that  the  signal  was 
showing  a  white  light.  j.  b.  c. 

Great   Northern    Tunnel    at   Seattle. 


Last  week  we  published  a  description  of 
the  terminal  improvements  which  the  Great 
Northern  and  the  Northern  Pacific  are  joint- 
ly carrying  out  in  Seattle,  Wash.  Only  brief 
mention  was  made  of  the  tunnel  being  driven 
under  the  business  section  of  the  city,  whicii 


photographs  taken  during  the  progress  of 
the  construction. 

The  tunnel  is  being  built  to  relieve  the 
congestion  along  the  water  front.  All  of  the 
terminal  tracks  and  yards  of  both  roads  run 
along  the  edge  of  the  bay,  and  the  interfer- 
ence of  traffic  in  the  yards  and  on  the  main 
line  is  now  so  great  that  some  steps  for  the 
relief  of  the  congestion  were  imperative.  Al- 
though up  to  the  present  time  the  progress 
of  this  work  has  attracted  but  little  atten- 
tion, this  tunnel  is  one  of  the  most  important 
engineering  projects  which  has  ever  been  at- 
tempted on  the  Pacific  Coast.  Preliminary 
surveys  were  made  in  the  early  part  of  1903 
and  the  work  was  begun  at  the  north  end 
of  the  tunnel  in  May  of  that  year.  In  July 
work  was  begun  at  the  south  end.  The  exact 
length  of  the  tunnel  is  5,130  ft.  It  is  30  ft. 
wide  between  the  side  walls  and  28  ft.  high 
from  the  top  of  rail  to  the  crown  of  the  arch. 
The  accompanying  illustration,  which  is  re- 
produced from  the  article  in  last  week's 
issue,  shows  the  dimensions  of  the  cross  sec- 
tion and  the  concrete  lining  of  the  tunnel. 

The  peculiar  nature  of  the  soil  underlying 
Seattle  made  the  work  dangerous  and  dif- 
ficult at  times.  A  stratum  of  blue  clay  con- 
taining large  amounts  of  water  underlies 
the  surface  soil  to  a  depth  of  150  ft.  or  more, 
and  as  the  tunnel  was  driven  through  this 
clay  the  water  draining  down  through  the 
soil  caused  some  dangerous  settlements  at 
the  siH'face  above.  There  was  little  danger 
of  caving  or  collapse  in  the  heading  and  no 
necessity  for  using  a  shield  or  compressed 
air,  but  there  was  no  method  by  which  this 
seepage  could  be  prevented.  Facing  on  the 
streets  above  tlie  tunnel  are  a  number  of 
the  largest  buildings  in  the  city,  many  of 
whicli  are  of  recent  construction,  and  al- 
though every  precaution  was  taken  to  pre- 
vent serious  settlements  tinder  these  build- 
ings, some  settlements  did  occur.  The 
Slander  Hotel,  which  was  in  process  of  build- 
ing, settled  so  that  cracks  two  inches  wide 
appeared  in  the  walls  when  the  tunnel  bore 
was  advanced  under  it.  This  building  was 
shored  up  by  the  railroad  companies  and 
the  necessary  repairs  made  so  that  the  build- 
ing could  be  completed.  The  tunnel  at  this 
point  is  132  ft.  below  the  surface  of  the 
ground.  Another  building,  the  Hotel  York, 
which  stands  only  a  little  distance  from  the 
entrance  jLo  the  tunnel  and  where  the  depth 
is  not  great,  settled  so  that  the  building  was 
condemned.  This  building  and  the  ground 
on  which  it  stood  were  bought  by  the  rail- 
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Method  of  Driving  Drifts  in  Seattle  Tunne 


is  nearly  a  mile  long  and  which  is  perhaps 
the  most  difficult  part  of  the  work,  involving 
the  expenditure  of  the  most  skill  and  money. 
We  are  now  enabled  to  give  a  more  complete 
description  of  this  part  of  the  work  and  to 
show    the    accompanying   illustrations    from 


Section   of  Seattle  Tunnel. 


road  companies  and  the  building  is  now 
being  torn  down.  A^ide  from  these  two 
cases  the  damage  has  been  comparatively 
slight  and  the  engineers  in  charge  anticipate 
no  further  trouble.  The  soil  has  settled  as 
much  as  it  is  likely  to  do,  since  the  water 
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which  drained  into  the  tunnel  and  caused 
the  porous  earth  to  compact  is  now  prar- 
tically  exhausted. 

The  method  of  driving  the  tunnel  was 
rather  an  unusual  one.  The  accompanyinj; 
diagram  shows  the  five  drifts  which  were 
carried  forward  as  the  work  progressed. 
Each  of  these  drifts  are  10  ft.  by  10  ft.,  and 
the  work  was  carried  on  in  the  same  manner 
simultaneously  at  both  the  north  and  south 
ends  of  the  tunnel.  Drifts  A  along  the  side.^ 
of  the  invert  were  started  first,  and  up  to 
within  tile  last  few  hundred  feet  were  al- 
ways kept  from  10  ft.  to  20  ft.  in  advance 
of  drifts  B.  Drift ""C  was  advanced  at  the 
same  rate  as  drifts  B.  As  the  work  on  the 
drifts  progressed,  12  in.  x  12  in.  timbers 
were  used  to  shore  up  the  roof,  and  the  per- 
manent timber  lining  for  the  sides  of  the 
tunnel  was  put  in  place.  After  the  side  and 
top  drifts  had  been  advanced  about  100  ft. 
the  triangular  cores  between  drifts  B  and  O 
were  removed  and  the  roof  shored  up  to  the 
crown  of  the  arch  as  this  work  progressed. 
The  concrete  lining  in  the  side  walls 
was  put  in  close  up  to  the  headings 
of  the  side  drifts.  Following  100  ft. 
in  the  rear  of  the  gangs  employed  on  this 
work  were  other  gangs  employed  in  stoping 
out  the  main  core.  The  excavation  in  the 
drifts  has  been   done   almost   entirely   with 


pick  and  shovel,  the  soil  being  carried  out  in 
wheelbarrows  and  on  traveling  belts.  At  one 
or  two  points  some  small  quantities  of  rock 
were  encountered,  but  no  blasting  was  done 
in  the  tunnel.  After  the  tunnel  had  been  ad- 
vanced some  little  distance  from  the  portals, 
temporary  tracks  were  laid  and  the  dirt 
hauled  to  the  portal  of  the  tunnel  in  con- 
tractors cars  with  small  steam  locomotives. 

About  1,000  men  have  been  employed  on  the 
work  since  August,  1903.  These  were  di- 
vided into  three  eight-hour  shifts  and  men 
were  at  work  in  the  headings  continuously. 
Most  of  the  men  employed  were  experienced 
miners  who  were  familiar  with  underground 
work  and  very  expert  in  shoring  and  tim- 
bering and  in  doing  clean  and  rapid  work 
of  this  kind.  Throughout  the  construction 
of  the  tunnel  there  has  been  keen  rivalry 
between  the  gangs  working  on  the  north  and 
south  ends,  and  it  was  this  rivalry  which 
caused  the  foreman  on  the  south  end  to  have 
installed  a  traveling  belt  so  that  his  gangs 
could  work  the  faster.  This  conveyor  was 
found  to  work  satisfactorily  and  to  greatly 
facilitate  the  removal  of  the  excavated  mate- 
rial from  the  drifts. 

In  order  to  obtain  sufficient  depth  under 
the  business  section  of  the  city  it  was  found 


View   of  Completed   Tunnel    about    1,000    Feet   from   South    Portal. 


Removing  Main  Core  after  Timber  Arch  and  Concrete  Side  Walls   Were  Completed. 


necessary  in  making  the  surveys  to  put  in 
two  4-deg.  curves.  It  was  a  delicate  survey- 
ing feat  to  keep  both  ends  of  the  tunnel  ad- 
vancing along  the  assumed  lines  with  abso- 
lute accuracy,  but  when  the  gangs  met  in 
the  center,  the  calculated  length  of  the  tun- 
nel and  the  actual  length  were  found  to  dif- 
fer but  1  in.,  and  only  14  in.  deviation  in  the 
running  lines  and  %  in.  in  the  levels  of  the 
two  ends  occurred.  This  is  really  a  remark- 
able feat  in  view  of  the  circumstances. 

At  one  point  in  the  tunnel  about  130  ft. 
below  the  surface  the  remains  of  a  prehis- 
toric forest  were  encountered  in  the  head- 
ings. One  tree  3  ft.  in  diameter  was  tin- 
earthed  in  a  perfect  state  of  preservation. 
It  was  embedded  in  the  claj'  and  was  satur- 
ated with  water.  On  being  brought  into  the 
dry,  open  air  it  rapidly  crumbled  and  disin- 
tegrated into  a  little  heap  of  mould.  The 
hilly  formation  of  Seattle  is  supposed  to  be 
due  to  the  action  of  a  big  glacier  from  Mount 
Rainier,  which  moved  into  the  sea  about 
2,000  years  ago.  and  the  remains  of  this 
forest  found  under  the  ground  are  probably 
that  old. 

The  exact  progress  of  the  tunnel  on  No- 
vember 1  was  as  follows:  J)rifts  C  at  the 
north  and  south  ends  had  met.    The  celling 
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had  been  shored  up  and  the  concrete  in  the 
crown  was  expected  to  be  completed  within 
a  week.  Drifts  A  and  B  were  still  separated 
by  a  distance  of  180  ft.  between  the  two 
ends  and  450  ft.  of  the  main  core  remained 
to  be  excavated.  The  meeting  point  of 
drifts  C  is  2,730  ft.  from  the  south  end  and 
2,400  ft.  from  the  north  end.  It  is  expected 
that  within  two  months  the  tunnel  will  be 
entirely  completed  and  tracks  laid,  but  it 
will  not  be  put  into  use  for  about  a  year, 
since  the  other  terminal  improvements,  in- 
cluding the  new  passenger  and  freight  de- 
pots, have  not  yet  been  completed.  It  is 
estimated  that  the  cost  of  the  tunnel  alone 
will  be  more  than  l^i>  million  dollars. 

Mr.  A.  H.  Hogeland,  Chief  Engineer,  Great 
Northern,  and  Mr.  Alexander  Stewart,  the 
Resident  Engineer  on  the  work,  had  entire 
charge  of  this  work  and  the  other  terminal 
improvements,  and  we  are  indebted  to  them 
for  information  furnished. 


The    Railroad   Cross-Tie    Problem. 


BT  S.  WHIXEBY,   CIVIL  ENGINEER. 


'   '  (Concluded  from  page  528.) 

3.  Reinforced  concrete  is  just  now  receiv- 
ing a  good  deal  of  attention  as  a  possible 
substitute  for  railroad  cross-ties.  Admirable 
as  concrete  is  for  a  large  number  of  struc- 
tural purposes,  the  inherent  qualities  of  this 
material  are  such  as  to  prejudice  the  con- 
servative railroad  man  against  its  use  for 
cross-ties,  even  when  steel-reinforced  in  the 
best  manner,  subjected  as  it  is  must  be  to 
the  incessant  and  very  severe  shocks  of  pass- 
ing railroad  rolling  stock.  If  it  could  be 
used  as  a  track  support  in  such  a  way  that 
it  would  be  subjected  to  compression  only, 
and  then  through  the  distributing  interven- 
tion of  steel  or  wooden  beams,  the  prospect 
would  be  more  prepossessing. 

In  Fig.  4  I  have  attempted  to  design  a  re- 
inforced concrete  cross-tie  in  accordance 
with  our  best  lights  on  the  subject  at  this 
time.  Its  dimensions  and  construction  will 
be  evident  from  the  sketch.  This  is  clearly 
a  case  where  we  cannot  neglect  the  consid- 
eration that  a  cross-tie  acts  as  a  continuous 
girder.  .\t  the  middle  of  the  tie  the  rein- 
forcing steel  must  be  at  the  top,  while  under 
the  rails  it  must  be  at  the  bottom  of  the  tie. 
Some  designs  have  attempted  to  meet  this 
condition  by  bending  the  steel  rods  and  so 
building  them  into  the  concrete  tie  that  they 
shall  be  properly  disposed  to  take  care  of  the 
strains.  I  have  adopted  the  simpler  arrange- 
ment of  using  two  sets  of  rods,  one  in  the 
top  and  the  other  in  the  bottom,  overlapping 
each  other  at  the  point  of  flexure  in  the  tie. 
The  moment  of  resistance  of  this  reinforced 
beam,  both  at  its  middle  and  under  the  rails, 
figured  by  well  known  formulae,  allowing  a 
fiber  stress  of  12,500  lbs.  per  square  inch  of 
steel,  seems  to  be  about  the  same  as  that 
given  above  for  the  standard  wooden  tie. 
Unless,  therefore,  it  should  succumb  to  the 
repeated  impact  shocks  of  modern  railroad 
service,  it  may  be  considered  equivalent  in 
strength  to  the  wooden  tie.  As  shown,  its 
construction  requires  3.54  cu.  ft.  =;  0.131 
cubic  yard  of  concrete  and  51  pounds  of 
steel  (including  tie  plates,  anchor  plates  and 
anchor  bolts).  Its  weight  would  be  not  less 
than  500  pounds.  Its  cost  can  only  be 
roughly  estimated,  since  it  involves  some  ele- 
ments upon  which  we  have  little  data. 
Among  these  may  be  noted  the  f  ost  of  mold- 
ine  concrete  into  such  small  fc  ms,  the  dan- 
ger of  injury  and  breakage  in  removing  the 
ties  from  the  forms  and  storing  th^m  (unless 
they  were  allowed  to  remain  in  the  forms 
longer  than  economy  of  manufacture  would 
probably  permit) ;    and   the   important  fact 


that  the  ties  must  be  stored,  watered  and 
otherwise  cared  for  for  at  least  six  months 
before  they  become  sufficiently  "set"  to  put 
on  the  market.  Those  most  familiar  with 
such  work  would  hardly  place  the  cost  of 
the  concrete  below  $7  per  cubic  yard,  and  if 
we  call  the  cost  of  the  steel  2i/4  cents  per 
pound  (both  including  a  reasonable  profit  to 
the  manufacturer),  the  cost  of  the  tie,  ready 
to  ship,  would  be  about  $2.  But  to  this  must 
be  added  the  cost  of  loading,  transportation 
to  the  point  of  delivery,  and  unloading  the 
ties.  Considering  that  four  of  them  weigh 
over  a  ton,  30  cents  per  tie  would  probably 
be  a  low  allowance  for  these  items,  and  the 
delivered  cost  would  therefore  be  about  $2.30 
each.  In  view  of  the  printed  reports  that 
concrete  ties  are  made  for  less  than  $1  each, 
this  estimate  seems  high;  but  I  believe  that 
a  careful  study  of  the  matter,  and,  later,  ex- 
perience, will  convince  the  competent  engi- 
neer or  manufacturer  that  the  market  price 
would  be  above  rather  than  below  the  figure 
I  have  estimated. 

The  problem  of  a  suitable  fastening  be- 
tween such  a  tie  and  the  rail  is  a  trouble- 
some one.  Anchor  bolts  built  into  the  tie 
with  anchor  plates  at  the  bottom  and  rail 
plates  at  the  top,  would  seem  to  promise  the 
best  results,  but  experience  is  required  to 
determine  the  stability  and  adhesion  of  such 
bolts  in  the  concrete  when  subjected  to  the 
incessant  shocks  of  passing  trains,  and  they 
would  weaken  the  section  of  the  tie  directly 
under  the  rail  to  a  greater  degree  than  the 
spikes  in  the  wooden,  or  the  bolts  in  the 
metal  tie.  Furthermore,  these  bolts,  if 
broken  or  disabled,  could  not  be  replaced 
without  taking  out  the  tie,  which  is  a  very 
serious  objection. 

The  inertia  due  to  its  great  weight  and  the 
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reinforced  with  steel  rods.  That  it  may, 
however,  have  special  advantages,  regardless 
of  cost,  may  readily  be  conceded.  Most  of 
the  ties  of  this  class  that  have  appeared,  and 
some  of  which  are  undergoing  trial  in  track, 
are  so  badly  designed  that  they  are  fore- 
doomed to  failure.  Old  rails  and  scrap 
angle-irons  are  not  good  sections  to  use  for 
the  purpose,  and  even  if  they  were,  their 
supply  for  making  ties  on  a  commercial  scale 
might  be  questionable.  After  some  study  of 
the  matter  I  am  inclined  to  believe  that  the 
most  promising  design  for  a  tie  of  this  gen- 
eral character  will  be  found  in  the  combina- 
tion of  a  steel  "I"  beam  of  such  section  and 
area  that  it  will,  alone,  have  a  moment  of 
resistance  equal  or  nearly  equal  to  the  stand- 
ard wooden  tie,  with  a  concrete  base  that 
will  supply  the  requisite  bearing  area  on  the 
ballast. 

Fig.  5  illustrates  what  I  have  in  mind. 
Here  the  4.l<i  inch  I  beam  weighing  IOV2 
pounds  per  foot  has  a  moment  of  resistance 
of  about  43,000  inch-pounds.  It  is  embedded 
to  about  half  its  depth  in  a  plain  concrete 
beam  having  a  bottom  width  of  9  inches. 
The  rail  fastenings  are  the  same  as  those 
used  with  the  all-steel  tie.  Such  a  tie  should 
have  good  holding  power  in  the  ballast,  and 
aside  from  the  greatest  defect  of  all  con- 
crete for  ties — its  brittleness — should  prom- 
ise satisfactory  service.  Even  if  the  con- 
crete should  fail  before  the  I  beam,  the  tie 
could  be  removed  from  the  track  and  re- 
built at  a  small  part  of  its  original  cost. 
Making  allowance  for  this  possibility  of  re- 
newing the  tie,  we  might  reasonably  expect 
a  much  longer  average  life  for  it  than  the 
steel-reinforced  concrete  tie,  or,  say,  at  a 
rough  guess,  twelve  or  fifteen  years.  Its 
total  weight  would  be  about  450  lbs.,  and  its 
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Fig.   4 — Reinforced   Concrete   Tie. 

(Quantities  :  rounds. 

Conc-rete  =  .S..54  <u.  ft.  =  0.131  cu.  V<1 496 

Steel  : 

8M1  ft.  of  steel  rod lO.S 

4 1/2  ft.  of  steel  rod 4.0 

•2  tie  plates    , 16.3 

2  anchor  plates 13.6 

4  Ixilts    6.6 

Total,   steel    51.4 

Total,   tie    547.4 

friction    between    its    comparatively    rough  cost,    delivered,    would    probably    be    about 

sides  and  the  ballast  should  make  the  con-  $3.25  each. 

Crete  tie  superior  to  either  the  wood  or  metal        It  would  be  hardly  correct  to  speak  of  the 

tie  in  lateral  stability  of  track.  treated  wooden  tie  as  a  substitute  for   the 

The  behavior  of  a  concrete  tie  under  the  common  tie,  but  in  any  fair  comparison  of 

severe  conditions  of  modern  trunk-line  track  the  merits   and  economy  of  different  kinds 

must,  at  this  time,  be  considered  purely  con-  of  ties,  it  must  be  taken  into  consideration, 
jectural,  and  any  estimate  of  its  useful  life        The  cost  of  untreated  wooden  ties  varies 

must  be  little  better  than  a  rude  guess.    He  greatly   in   different  sections   of  the   United 

would,  I  think,  be  a  bold  advocate  who  would  States,   ranging  from  about  30  cents  to   60 

claim    a   longer    life    for    it   than    seven    or  cents.     The  average  cost  of  the  best  quality 

eight  years.  of  ties   probably  does   not   exceed   50  cents. 

4.  Quite  a  number  of  designs  for  a^cross-  The  cost  of  preservative  treatment  also  varies 

tie  made  by  combining  concrete  with  some  widely  with  the  process  and   the  thorou.gh- 

form  of  steel-beam  have  been  proposed.    To  ness  of  the  work.    At  present  nothing  better 

anyone  who  will  go  into  the  matter  carefully  than   creosoting   is   known.     To   thoroughly 

it    will,    I    think,    seem    at    least    doubtful  impregnate  wood  with  creosote  oil  may  re- 

whether  any  such  design  can  be  devised  that  quire,  say,  twelve  pounds  of  oil  to  the  cubic 

will  give  more  strength  per  dollar  invested  foot  of  wood,  and  the  cost  of  the  treatment 

in   its  construction  than  the  concrete  beam  complete  may  vary  from  75  cents  to  $1  each 
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lor  the  standard  tie.  Calling  it  90  cents, 
and  assuming  that  the  untreated  tie  costs, 
delivered,  50  cents,  the  cost  of  the  treated  tie 
will  be  about  $1.40  each.  The  useful  life  of 
such  treated  ties  has  not  yet  been  satisfac- 
torily determined.  There  is  good  reason  to 
believe  they  would  last  twenty  years,  but  we 
shall  be  on  the  safe  side  in  assuming  that 
treated  hard-wood  ties  will  render  good  ser- 
vice for  seventeen  years. 

Relative  Economy  of  Different  Ties. 
The  relative  economy  of  different  kinds  of 
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heavier  steel  and  cast-iron  ties  would  cost 
more,  say  15  cents;  and  the  concrete  ties, 
owing  to  their  weight,  would  cost  still  more, 
say  18  cents. 

Wooden  ties  have  no  value  when  worn  out. 
The  worn  out  steel  tie,  and  the  steel  in  the 
old  concrete  I  beam  tie  would  have  a  value 
as  scrap.  The  cost  of  recovering  the  steel 
from  the  reinforced  concrete  tie  would 
probably  almost  equal  the  value  of  the  steel 
recovered,  and  we  may  therefore  consider 
it  of  little  value.     The  market  price  of  such 
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Fig.  5 — Concrete  l-Beam  Cross-Tie. 

Quantities  : 

1  4y.-iu.  I-beam.  8  ft.  @  lOVa  lbs 84  lbs. 

2  tie  plates,  12-in.  x  6-in.  x  Va-in 20.4  " 

8  rivets 2     " 

Total   106.4  " 

Concrete  =  2. .5  cu.  ft.  =  .093  cu.  yd. 
Total  weight  of  tie.  4.56  lbs. 
M  for  beam  =  43,000  Inch-lbs. 


ties  is  the  question  that  most  keenly  Inter- 
ests the  railroad  manager  or  engineer.  As 
between  ties  equal  in  their  safety  and  util- 
ity, the  elements  that  enter  into  the  problem 
of  relative  economy  are: 

1.  The  first  cost  of  the  tie.  delivered. 

2.  The  useful  life  of  the  tie. 

3.  The  cost  of  tie  renewal  and  of  track 
maintenance,  in  so  far  as  it  may  be  affected 
by  the  kind  of  tie  used. 

4.  The  cost  of  interest  on  investment,  and 
of  a  sinking  fund. 

5.  The  value  of  the  worn  out  tie  when  re- 
moved from  the  track. 

We  have  already  roughly  estimated  the  cost 
of  the  several  kinds  of  ties  we  have  con- 
sidered and  the  probable  useful  life  of  each. 
It  is  often  assumed  that  the  cost  of  track 
maintenance  would  be  materially  less  if 
metal  or  concrete  ties  were  substituted  for 
those  of  wood.  Experience  in  the  United 
States  is  yet  too  meagre  to  supply  reliable 
data  on  this  point.  The  steel  ties  that  have 
been  tried  here  were  entirely  too  weak  for 
the  service  to  which  they  were  subjected, 
and,  as  might  have  been  expected,  track 
maintenance  was  much  more  expensive  than 
with  standard  wooden  ties.  Foreign  experi- 
ence has  been  more  favorable  to  the  metal 
tie,  and  there  are  reports  based  on  a  consid- 
erable experience  showing  decided  economy 
over  wooden  ties,  in  cost  of  maintenance. 
But  the  lighter  rolling  stock  and  the  less 
frequency  of  trains  in  nearly  every  case 
must  be  taken  into  consideration.  Exclud- 
ing the  cost  of  renewal,  it  might  reasonably 
be  expected  that  with  ties  of  equal  strength 
and  bearing,  area,  the  cost  of  track  mainte- 
nance would  be  practically  the  same,  regard- 
less of  the  material  of  which  the  tie  be  com- 
posed, and  in  the  absence  of  evidence  to  the 
contrary  we  may  assume  this  to  be  the  fact. 
The  cost  of  putting  a  new  tie  into  the  track, 
and  of  taking  it  out  when  worn  out,  may 
properly  be  considered  apart  from  the  cost 
of  track  maintenance  and  charged  to  the  cost 
of  the  tie.  The  cost  of  putting  in  a  new 
wooden  tie  seems  to  be  about  10  cents,  and 
the  cost  of  taking  it  out  1V-2  to  3  cents.  If 
we  charge  against  the  new  tie  for  "renewal" 
12  cents,  we  shall  not  be  far  wrong.     The 


scrap  varies,  but  considering  the  cost  of 
marketing  it,  $10  per  ton  would  be  a  liberal 
allowance. 

In  estimating  the  relative  cost  or  economy 
of  different  ties,  it  is  common  to  divide  the 
first  cost  of  the  tie  by  the  number  of  years' 
service  it  may  be  expected  to  give,  and  to  call 
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rectly  computed  annual  cost  as  the  10  cents 
is  below  it. 

We  have  not  here  made  any  allowance  for 
the  possible  value  of  the  worn  out  tie.  If  it 
could  be  sold  for  ten  cents  as  scrap,  we 
should  obviously  have  to  provide  for  only  90 
cents  in  our  sinking  fund  to  enable  us  to  pay 
the  debt  incurred  in  the  original  purchase. 

The  annual  cost  of  a  cross-tie  arrived  at  by 
the  method  outlined  above  is  the  most 
satisfactory  unit  by  which  to  measure  its 
economy.  But  the  element  of  spacing  in  the 
track  must  also  be  considered.  If  we  divide 
the  cost  of  the  tie  by  the  distance  from  cen- 
ter to  center  of  ties,  we  shall  have  the  cost 
per  linear  foot  of  track,  and  thus  reduce  our 
results  to  annual  cost  of  ties  per  linear  foot 
of  track,  which  is  the  true  basis  of  compar- 
ison. 

This  annual  cost  per  linear  foot  of  track 
may  be  expressed  algebraically  thus: 
Let  X  =  the  required  annual  cost  of  ties  per 
linear  foot  of  track. 
c  =  the  first  cost  in  the  track  per  linear 

foot  of  track. 
V  =  the  value  of  the  worn  out  tie  per 

linear  foot  of  track. 
L  =  the  useful  life  of  the  tie  in  years, 
i  =  the  rate  of  interest  =  the  interest 

on  $1.00  for  one  year. 
8  =  an  annual  payment  into  a  sinking 
fund  which  at  i  rate  of  interest 
for  L  years  will  amount  to  one 
dollar    (s  can  be   taken   directly 
from  tables  such  as  that  on  page 
16    of    Kent's    Mechanical    Engi- 
neers' Pocket  Book). 
Then  x  :=  ci  +    (c  —  v)    s. 
If  V  =  0,  then  x  —  c  (i  -|-  s). 
Applying  this  formula  to  each  of  the  kinds 
of  ties  we  have  considered,  we  may,  for  facil- 
ity in  comparing  results,  prepare  a  table  like 
the  following: 


Table  Sh(iwino  D.vrA  and  Annual  Cost  op  '. 


, Wood , 

Un- 
treated. Treated. 

Life  of  tie  in  years   8  17 

7ost  of  tie  delivered .$0..oO  .$1.40 

Cost  of  renewal    .12  .12 

Cost  of  tie  in  ti'ack .62  1.-52 

Value  of  woin-out  tie ...  ... 

Spacing  of  ties,  center  ro  center,  feet 1.875  1.875 

Cost  of  ties  per  linear  feet  of  track 0.33  0.81 

Value  of  worn-out  ties  per  linear  foot  of  track ....  .... 

Annual  cost  of  ties  per  linear  foot  of  track. 0.040  0.067 

Annual  cost  for  one  mile  of  track 258.72  353.76 


' 

, Concrete 1 

Cast- 

Rein- 

Steel- 

steel. 

iron. 

forced. 

beam. 

•>.5 

30 

8 

14 

$4.25 

$5.25 

■  $2.30 

$3.25 

.15 

.15 

.18 

.18 

4.40 

5.40 

2.48 

3.43 

.85 

.75 

.20 

.53 

2.0 

2.0 

2.0 

2.0 

2.20 

2.70 

1.24 

1.76 

.42 

.37 

.10 

.26 

0.131 

0.149 

0.173 

0.152 

691.68 

786.72 

913.44 

802.56 

the  quotient  the  annual  cost  of  the  tie.  This 
is  not  correct  and  may  lead  to  erroneous  con- 
clusions. Suppose  that  the  firet  cost  of  a  tie 
be  $1,  that  its  life  be  ten  years,  and  that 
capital  to  buy  the  tie  be  borrowed  at  4  per 
cent.  The  annual  interest  charge  will  be 
four  cents.  To  repay  the  sum  borrowed  we 
may  pay  into  a  sinking  fund  each  year  a 
sum  such  that  the  various  sums  thus  set 
aside,  with  four  per  cent,  interest  (which  we 
assume  the  money  will  be  able  to  earn)  shall 
together  amount,  at  the  end  of  ten  years,  to 
$1.  With  the  $1  we  can  then  pay  off  the  debt 
incurred  to  purchase  the  tie,  and  close  the 
transaction,  or  we  can  purchase  with  it  a 
new  tie  and  put  it  in  the  place  of  the  old  one. 
This  may  go  on  during  any  number  of  tie- 
life  periods,  and  at  the  end  of  any  one  of 
them  we  shall  have  in  hand  the  $1  to  pay  off 
the  original  debt,  and  close  the  account. 

During   any    such    life-period    the    annual 
cost  of  the  tie  will  be: 

One  year's  interest  on  .$1.00  at  4% $0.04' 

One  year's  payment  to  the  sinking  fund. .  .  .0833 
And  the  total  annual  cost  will  be $0.1233 

Whereas  the  $1.00  divided  by  ten  years 
(neglecting  Interest)  would  equal,  an- 
nually, only   $0.10 

liut.  if  to  this  10  cents  we  add  the  yearly 
interest  charge.  4  cents,  we  shall  have  as 
the  apparent  annual  cost 14 

Which  is  almost  as  much  in  excess  of  the  cor- 


The  last  line  of  this  table  tells  the  whole 
story,  and  little  comment  is  called  for.  The 
lesson  it  conveys  is  that  no  metal  or  con- 
crete cross-tie  capable  of  giving  the  same 
efficiency  of  service  in  track  as  the  wooden 
tie  can  hope  to  compete  with  the  latter  at 
anything  like  present  cost  prices  of  each. 

By  substituting  different  values  in  the 
equation  given  above  we  may  obviously  solve 
various  problems  relating  to  cross-tie  econ- 
omy. Thus,  if  we  wish  to  know  what  must 
be  the  cost  of  untreated  wooden  ties  to  make 
them  equal  in  annual  cost  to  the  steel  tie, 
we  may  place  x  =  $0,131  (the  annual  cost 
of  the  steel  tie)  and  we  shall  have  c  (i  +  s) 
=  $0,131.  Solving  this  for  the  value  of  c 
we  find  it  to  be  $0,882,  or,  in  other  words, 
until  the  cost  in  the  track  of  untreated  oak 
or  yellow  pine  ties  shall  exceed  $0.88  per 
linear  foot  of  track,  they  will  be  more  eco- 
nomical to  use  than  the  steel  tie.  This  price 
is  equivalent  to  $1.65  per  tie. . 

In  like  manner  the  following  interesting 
conclusions,  based  on  equal  economy  in  use, 
seem  to  be  justified: 

1. — If  the  cost  of  creosoting  ties  be  90 
cents  each,  it  will  not  pay  to  resort  to  creo- 
soting until  untreated  ties  shall  cost  about 
84  cents  each. 

2.  When  untreated  ties  cost  50  cents  each 
and  last  eight  years  any  treatment  that  will 
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just  double  their  life  must  not  cost  over  57 
cents  each. 

3. — Under  the  same  conditions,  as  above, 
a  treatment  that  will  not  add  over  50  per 
cent,  to  the  life  of  the  tie  must  not  cost  over 
36io  cents  for  each  tie. 

4. — Where  the  climatic  conditions  are  such 
that  untreated  ties  costing  50  cents  each  in 
the  track,  last  only  six  years,  any  treatment 


SI  cents,  and  a  concrete-steel-beam  tie  last- 
ing 14  years  must  not  cost  over  $1.05. 

I  need  not  multiply  these  deductions — any 
one  interested  can  extend  them  indefinitely. 
Those  above  assume  that  the  data  of  cost 
and  life  of  the  different  kinds  of  ties  are  as 
I  have  estimated  or  assumed  them  to  be. 
Whether  they  be  accepted  or  not,  the  method 
here  used  to  compare  different  kinds  of  ties 


New    Yards    and    Terminal    Approaches    at 
Washington    D.   C. 

BY    W.    F.    STKOUSE.* 

The  new  union  station  at  Washington,  D. 
C,  has  already  been  fully  described  in  the 
llaUroad  Gazette.  Dec.  4,  1903,  and  Jan.  15 
and  June  3  of  this  year.  In  addition  to  the 
work  on  the  station  itself,  the  changes  neces- 


General  Plan  and  Profile  of  Yards  and  Approaches,  Washington  Union  Station   Improvements. 
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General  Layout  of  Car  and   Engine  Yard  Terminal,  Washington,   D.  C. 

that   will   double   their   life  will   pay  if  the  with  each  other  is,  I  believe,  the  correct  one,  sary  in  all  of  the  yards  and  approaches  of 

cost  be  not  over  39  cents  per  tie.  and  if  so,  each  person  can  apply  it  to  any  the    Baltimore    &    Ohio   and   a   part   of    the 

5. — If  ties  of  inferior  woods,  costing  40  data  he  may  have,  or  any  assumptions  of  Pennsylvania's  tracks  have  involved  the 
cents  each,  can  by  treatment,  costing  90  cost  and  life  of  tie  that  he  may  think  reason-  handling  of  immense  quantities  of  excava- 
cents,  be  made  to  last  16  years,  they  will  be  able.  lion  and  the  construction  of  extensive  ma- 
as  economical  as  oak  or  yi-Ilow  pine  ties  ^==^^=^:r=:^=^  sonry  work  for  the  approaches.  The  con- 
lasting  eight  years  and  costing  75  cents  each.        The  Paris  Metropolitan  carried  80,000,000  struction   of   this   great   piece   of   work   has 

6. — To    be    as    economical    a.s    untreateil  passengers  between  January  1  and  September  been  divided  between  the  Pennsylvania  Rail- 

v,ooden   ties  costing  62  cents  in   track  and  20,'  and  the   receipts  were  14,000,000  francs,  road  and  the  Baltimore  &  Ohio.     Massachu- 

lastlng  eight  years,  a  steel  tie  good  for  25  or  $2,800,000;  an  increase  over  the  same  pe-  setts  avenue  was  made  the  dividing  line  and 

years  service  must  not  cost  over  $1.85.  riod  of  1903  of  6,550,000  passengers  carried  all  work  south  of  that  street  is  being  done 

7. — Under  the  same  conditions,  a  concrete  and  1,200,000  francs  in  receipts.    The  length  — ^ ~ — — p 

tie  lasting  eight  years   must  not   cost  over  of  the  two  lines  operated  is  24  kilometers.  cHai^Torconst^-ufthm'at  Washington 
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by  the  Pennsylvania,  and,  with  the  excep- 
tion of  a  connection  of  the  Philadelphia, 
Baltimore  &  Washington  near  Winthrop 
Heights,  all  of  the  work  north  of  Massachu- 
setts avenue  is  being  done  by  the  Baltimore 
&  Ohio. 

The  accompanying  general  plan  shows  the 
arrangement-  and  extent  of  the  new  yards 
and  other  terminal  facilities  which  are  to 
be  provided  on  the  outskirts  of  the  city. 
The  approach  tracks  to  the  station  are  car- 
ried on  a  solid  fill  supported  with  masonry 
retaining  walls.  All  of  the  streets  between 
H  street  and  Florida  avenue  have  been  car- 
ried   under   the   tracks   by   depressing   them 


ordinary  section,  being  constructed  of  sand 
stone  facing  backed  with  Portland  cement 
concrete.  All  of  the  foundations  are  of  con- 
crete, but  the  stone  work  is  carried  down 
from  12  to  18  in.  below  the  surface  of  the 
ground.  The  west  retaining  wall  between 
the  fetation  building  and  the  heating  plant,  a 
distance  of  about  1,000  ft.,  encloses  a  subway 
in  which  the  pipes  and  wires  will  be  carried 
from  one  building  to  the  other. 

The  bridges  which  carry  the  tracks  over 
the  streets  are  of  somewhat  unusual  design. 
The  distance  between  abutments  in  all  cases 
is  80  ft.  at  right  angles  to  the  axis  of  the 
street.     This   distance  is  divided   into  three 


thought,  since  the  waterproofing  is  continu- 
ous over  the  whole  bridge  floor  and  is  car- 
ried down  on  the  rear  face  of  the  abut- 
ments. 

As  the  shortest  of  these  subway  bridges 
will  carry  ten  tracks  divided  into  two 
groups  of  five  each,  it  was  necessary  to  pro- 
vide expansion  joints  at  intervals  of  about 
30  ft.  The  construction  of  these  joints  is 
shown  in  one  of  the  accompanying  draw- 
ings. They  will  be  thoroughly  water- 
proofed to  insure  against  dripping  to  the 
streets  below.  Because  of  the  unusual 
length  of  these  street  subways  under  the 
tracks,  which  in  one  case  is  790  ft.,  it  was 


Temporary  Tracks   at    North    End   of    Baltimore   &-Ohio   Station. 


Panoramic  View  of  Terminal  Station  Site  Looking   North   and  Showing    East   Half  of  Foundations  for  Station   Building. 


Foundations    for    New    Washington    Union    Station,    Looking    East. 


from  11  ft.  to  16  ft.  below  the  former  grade 
line.  North  of  Florida  avenue  the  streets 
will  be  treated  as  follows:  Rhode  Island 
avenue  will  be  taken  under;  New  York  ave- 
nue. Ninth,  Twelfth  and  Fifteenth  streets 
will  be  taken  over,  as  will  also  Montana 
avenue.  An  average  fill  of  20  ft  will  be 
required  over  the  entire  area  occupied  by 
the  new  terminal  station,  and  this  will  be 
enclosed  by  retaining  walls  on  the  east  and 
west  sides.  These  walls  are  continuous 
from  the  Plaza  in  front  of  the  station  on 
out  to  M  street^  and  range  in  height  from 
5  ft.  to  35  ft.  above  the  present  surface  of 
the  ground.     The  retaining  walls  are  of  the 


spans;  a  center  span  of  25  ft.  and  two  side 
spans  of  27  ft.  6  in.,  the  tracks  crossing  the 
streets  on  a  skew  of  15  deg.  42  min.  The 
center  span  is  supported  on  two  rows  of 
columns  and  the  superstructure  consists  of 
24  in.  I-beams  spaced  about  18  in.  center  to 
center.  These  beams  are  embedded  in  con- 
crete carried  down  2  in.  below  the  bottom 
flange  and  surfaced  on  top  flush  with  the 
top  flange.  Over  this  solid  mass  of  steel 
and  concrete  is  a  layer  of  petroleum  re- 
siduum %  in.  thick,  and  on  top'  of  that  is  an- 
other layer  of  reinforced  concrete  about  6 
in.  thickj  on  which  the  ballast  is  laid.  This 
will    give    a    perfectly    dry    structure,    it    is 


necessary  to  provide  for  lighting  in  some 
way,  and  also  to  ventilate  them.  Prismatic 
lights  will  be  introduced  in  the  roof  between 
tracks,  and,  at  one  or  two  street  crossings, 
openings  10  ft.  wide  by  80  ft.  long  have  been 
provided  near  the  center^  so  as  to  admit  both 
light  and  air. 

The  abutment  walls  for  supporting  these 
street  crossing  bridges  are  of  the  ordinary 
construction  except  for  special  provisions 
which  have  been  made  for  drainage.  Gut- 
ters-are constructed  in  the  backs  of  all  abut- 
ments with  down  spouts  placed  at  frequent 
intervals  which  will  be  coniTected  with  the 
street  sewers.     The  backs  of  the  abutments 
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are  covered  with  a  layer  of  waterproofing 
Y2  in.  thick,  applied  on  a  thoroughly  dry 
surface  at  a  boiliug  temperature. 

The  construction  of  the  long  retaining 
and  abutment  walls  on  this  work  developed 
some  methods  not  usually  employed  on  aver- 
age construction  work  of  a  similar  nature. 
The  work  was  also  complicated  by  the  pres- 
ence of  many  railroad  tracks  and  yards  lo- 
cated in  the  center  of,  and  all  around,  the 
construction  site.  Before  starting  work  on 
the  masonry  a  large  cubical  concrete  mixer 
■was  installed  near  the  intersection  of  tho 
east  wall  and  G  street.  A  pit  about  16  ft. 
wide  and  40  ft.  long  was  constructed  about 
100  ft.  away  from  the  mixer.  Across  this 
pit  were  laid  two  surface  tracks  which  ex- 
tended for  a  sufficient  distance  beyond  the 
pit  to  provide  storage  for  five  or  six  cars 
containing  material.  One  track  was  used 
for  sand  and  the  other  for  broken  stone. 
Between  the  two  tracks  was  located  the  ce- 
ment house,  one  end  of  which  extended  up 
to  within  a  few  feet  of  the  end  of  the  pit. 


West   Retaining  Wail  between   H   Street  and  Terminai  Station,    Showing  Subway. 


Steam    Shovels    Excavating    82-ft.    Cut    for    Coach    Yard. 


The  cars  containing  the  sand  and  stone 
were  dropped  down  by  gravity  over  the  pit. 
A  truck  used  for  conveying  materials  to  the 
mixer  was  first  placed  under  the  car,  con- 
taining sand  and  the  proper  quantity  of 
sand  dumped  into  it  direct  from  the  car. 
The  truck  was  then  moved  to  a  point  mid- 
way between  the  material  tracks  and  the 
cement  was  added  in  proper  quantity.  After 
this  it  was  moved  under  the  stone  car  and 
the  necessary  amount  of  stone  was  dumped 
into  it  directly  from  the  car.  The  truck  was 
then  hauled  up  an  incline  by  a  cable  and 
automatically  dumped  into  a  large  hopper 
above  the  mixer.  While  the  car  was  being 
returned  to  the  pit  the  material  just  de- 
posited in  the  hopper  was  fed  into  the 
mixer.  An  automatic  device  was  used  for 
adding  water  in  the  mixer,  and  under  ordi- 
nary conditions  this  gave  very  uniform  re- 
sults. When  sufficiently  mixed,  the  con- 
crete was  dumped  into  buckets,  carried  on 
small  trucks  and  conveyed  by  horses  or 
mules  to  the  points  where  it  was  to  be  used. 
This  plan  worked  satisfactorily  as  long  as 
the  shipments  of  material  and  progress  of 
the  work  were  approximately  the  same.  In 
case  of  bad  weather  or  any  delay  on  the 
work  which  would  bring  together  more  ma- 
terial than  could  be  disposed  of  within  the 
time  limit  for  releasing  cars,  the  contrac- 
tors, of  course,  were  subjected  to  demurrage 
charges;  but,  owing  to  the  simplicity  and 
cheapness  of  the  method  of  handling  the 
material,  a  reasonable  amount  of  demurrage 
could  well  be  afforded.  The  gjeatest  dif- 
ficulty was  experienced  in  midwinter,  when 
for  short  periods  of  time  masonry  could, not 
be  laid  because  of  the  freezing  temperature. 
At  the  other  mixer.  Installed  near  the  in- 


tersection of  the  west  wall  and  G  street, 
the  method  of  handling  the  material  was 
somewhat  different.  An  elevated  double- 
track  line  of  bins  was  constructed,  one  of 
which  was  used  for  sand  and  the  other  for 
crushed  stone.  Cars  containing  these  two 
materials  were  run  up  on  the  tracks  over 
the  bins  and  dumped,  and  the  cars  were 
released  within  a  few  hours  after  their  ar- 
rival. A  cement  house  was  erected  adjacent 
to  the  bins  in  which  the  stone  was  stored, 
and  the  cement  was  unloaded  from  the  cars 
standing  on  the  track  over  the  stone  bins 
by  throwing  the  bags  down  a  chute  through 


^Hr^rprvof/ng 


the  roof  of  the  house.  A  subway,  about  6 
ft.  square,  was  built  under  each  line  of  bins. 
The  truck,  used  for  conveying  material,  on 
returning  from  the  mixer,  first  passed 
through  the  subway  under  the  sand  bins, 
where  sufficient  sand  for  a  batch  was  taken 
from  the  bins  by  opening  an  aperture  in  the 
bottom  by  a  simple  lever  device.  The  truck 
was  then  moved  to  the  outer  end  of  the  bins 
to  an  automatic  transfer  table.  It  was  then 
moved  laterally  to  the  track  under  the  stone 
bins,  where  the  stone  was  taken  in  the  same 
manner  as  the  sand  above  described.  At  the 
end  of  the  bin,  near  the  mixer,  a  hopper 
was  arranged  into  which  cement  was  placed 
in  batch  quantities.  As  the  truck  passed 
this  point  the  cement  was  added.  The  truck 
was  then  taken  up  an  incline  by  cable  and 
dumped  into  a  hopper,  over  the  mixer.  The 
quantities  of  materials  were  gaged  by  metal 
strips  riveted  to  the  sides  of  the  trucks. 

A  Hains'  gravity  mixer  was  also  installed 
in  L  street.  The  stone  and  sand  used  at  this 
mixer  were  taken  direct  from  drop  bottom 
cars,  placed  in  position  on  a  trestle  over  L 
street,  which  had  previously  been  depressed 
to  the  new  grade.  This  material  was  dumped 
through  the  floor  of  the  trestle  into  buckets, 
in  which  it  was  hoisted  to  the  top  platform 
of  the  mixer.  The  cement  which  was  housed 
nearby  was  taken  to  the  top  of  the  mixer 
in  the  same  manner.  The  method  of  mix- 
ing by  this  machine  is  peculiar.  The  stone 
and  sand  are  placed  in  separate  hoppers  on 
the  top  platform.  From  these  hoppers  this 
material  is  taken  in  proper  proportions  by 
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Detail  of  Typical   Street  Crossing   Bridge  Showing  Arrangement  of    Columns  and   Drainage. 


turning  circular  discs,  having  a  quarter  seg-  crete  work,   were  of   a  very   simple   design, 

ment  cut  out,  into  four  hoppers  on  the  sec-  Small  iron   rods,  having  a  nut  on   one  end 

end  platform.     On  this  platform  the  cement  and  a  hook  about  2  in.  long  on  the  other  end 

and   water   are   added.      These   hoppers   are  were  set  in  the  top  of  each  course,  for  the 

then    all    opened    simultaneously    and    the  purpose  of  holding  the  forms  for  the  next 

mass  is  allowed  to  fall  into  one  large  hop-  course  in  place.    When  the  concrete  was  set, 

per.     It  is  then  passed  successively  through  these  rods  were  cut  off. 

three  of  the  large  hoppers  into  the  bucket        As    the    space    used    by   the    Baltimore    & 

in  which  it  is  conveyed  to  the  work.     The  Ohio  for  coal  and  team  yards  will  be  occu- 

principle  upon  which  this  machine  works  is  pied  by  the  terminal  depot,  it  was  necessary 

suction;  the  center  of  the  mass  moving  first  to  provide  for  these  facilities  at  some  other 


and  drawing  the  sides  toward  it. 

Another  of  these  mixers  was  located  on 
the  site  of  the  station  building  and  was 
used  to  mix  the  concrete  used  in  the  foun- 
dations. The  method  of  handling  the 
crushed  stone  in  this  portion  of  the  work 
was  different  from  any  above  described.  In 
this  case  the  stone  and  sand  were  dumped 
from  cars  into  bins  under  an  elevated  tres- 
tle. The  bottoms  of  these  bins  were  ai'- 
ranged  as  chutes,  which  were  opened  and 
closed  by  a  form  of  cut-off,  raised  and  low- 
ered by  hand.  Certain  bins  were  used  for 
sand,  others  for  stone.  These  materials 
were  taken  from  the  chutes  into  buckets 
which  were  hoisted  to  the  top  of  the  mixer 
by  derricks.  The  cement  house  was  so  lo- 
cated that  the  bags  were  run  down  a  chute, 
from  the  cars  on  the  trestle,  through  the 
roof  of  the  house. 

The  floor  of  the  station  was  fixed  at  an 
elevation  of  58  ft.  above  mean  tide.  This 
required  the  construction  of  foundations 
which  extend  from  30  to  38  ft.  above  the 
ground,  requiring  a  most  elaborate  and  in- 
tricate system  of  forms  for  moulding  the 
concrete  to  the  proper  shape. 

As  so  much  of  the  masonry  work  consisted 
of  long  stretches  of  wall,  traveling  derricks 
were  used  in  most  cases,  and,  where  possible, 
one  rail  of  the  derrick  track  was  used  as  one 
rail  of  the  track  upon  which  the  masonry 
material  was  handled.  When  the  concrete 
foundations  were  in,  the  stone  and  concrete 
work  were  put  up.  A  course  of  stone  facing 
was  laid.,  after  which  the  concrete  backing 
was  rammed  in  place,  in  layers  about  8  in. 
thick;  each  course  being  completed  and  al- 
lowed to  set  before  another  course  was 
started.  On  work  of  this  kind,  this  method 
gave  the  concrete  time  to  set  before  the  next 
course  was  started. 

The    forms    used    in    putting   up   the    con- 


point.  The  site  selected  for  the  new  coal  yard 
is  located  between  First  and  Second,  and  M 
and  N  streets.  In  this  space  six  lines  of 
trestle,  each  about  600  ft.  long  and  18  ft. 
high,   were  built,  having  a  capacity,  in  all. 


been  provided.  The  team  and  house  tracks 
are  divided  into  three  groups,  each  having 
a  switching  track,  of  some  length,  which 
will  permit  several  yard  engines  to  work 
the  groups  without  interference.  The  stor- 
age yard  is  divided  into  three  sections,  so 
arranged  that  the  switching  can  be  done 
with  the  least  interference. 

East  of  the  freight  terminal  are  located 
the  joint  passenger  coach  yard,  roundhouse, 
shops,  engine  yards  and  repair  tracks.  Two 
tracks,  between  the  terminal  yard  and  the 
roundhouse,  are  set  aside  for  handling  en- 
gines and  cars  between  the  station  and  the 
coach  yard,  and  roundhouse,  without  inter- 
fering   with    the    movement    of    trains    over 


of  about  60,000  tons.  The  driveways  are  33  the  main  passenger  tracks.  They  are  located 
ft.  wide,  one  for  each  trestle,  and  are  ma-  between  the  Washington  and  Metropolitan 
cadamized.    The  bins  cover 
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three-fifths  of  the  total 
area  of  the  block,  while 
the  driveways  cover  the 
remaining  two-fifths.  The 
trestles  are  all  constructed 
level,  but  owing  to  the 
grade  of  First  street  and 
of  the  terminal  tracks  on 
Delaware  avenue,  it  was 
found  necessary  to  con- 
struct the  yard  on  a  1  per 
cent,  grade,  transversely 
descending  toward  M 
street.  A  system  of  tile 
drains  will  drain  the  yard 
and  driveways. 

A  new  freight  terminal 
was  constructed  at  New 
York  and  Florida  avenues, 
which  is  perhaps  as  complete  a  layout  as  can 
be  found  for  handling  a  business  such  as 
Washington  furnishes.  About  80  per  cent,  of 
the  business  of  this  city  is  inbound.  Washing- 
ton is  not  a  producing  city,  as  factories  are 
discouraged  to  such  an  extent  that  few  exist. 
The  rapid  growth  of  the  city  and  the  sub- 
stantial character  of  most  of  the  construc- 
tion, makes  it  a  large  market  for  all  kinds 
of  building  material,  which  is  handled  in 
car-load  lots. 

In  view  of  these  conditions,  team  or  bulk 
unloading  tracks  were  provided  to  accommo- 
date about  450  cars,  while  the  house  tracks 
will  care  for  about  200  cars,  and  a  freight 
storage  yard  holding  about  600  cars  has  also 
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Branches,  and  pass  under  the  "Y"  connec- 
tion of  these  two  lines. 

At  Florida  avenue  all  tracks  are  at  the 
same  elevation.  From  this  point  north  and 
eastward  the  grades  of  the  groups  of  tracks 
are  as  follows:  The  Washington  Branch 
connection  of  the  Baltimore  &  Ohio  and  the 
Magruder  connection  of  the  Pennsylvania 
ascend  at  the  rate  of  0.9  per  cent.,  the  coach 
yard  tracks  at  0.5  per  cent.,  and  the  Metro- 
politan Branch  connection  of  the  Baltimore 
&  Ohio  at  0.7  per  cent.  These  differences 
in  grades  are  due  largely  to  the  natural  con- 
tour of  the  ground  and  served  to  permit  an 
easy  overhead  crossing  of  the  "Y"  connection 
between  the  Metropolitan  and  Washington 
Branches  over  the  equipment  tracks,  which 
are  constructed  on  the  same  grade  as  the 
coach  yard,  southwest  of  the  ""Y,"  but  which 
have  heavier  grades  north  of  it. 

From  a  construction  standpoint  heavier 
grades  would  have  been  preferable  on  all 
the  different  groups  of  tracks,  as  about 
2,250,000  cubic  yards  of  earth  will  have  to  be 
removed  to  bring  the  space  assigned  as  a 
passenger  coach  storage  yard  to  the  proper 
grade. 

A  better  idea  of  the  magnitude  of  this 
work  may  be  had,  when  it  is  stated  that 
the  material,  over  a  considerable  area,  has 
to  be  removed  to  a  depth  of '82  ft.,  and  that 
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about  75  acres  of  ground  will  be  occupied 
by  these  yards.  Six  large  steam  shovels, 
each  haviug  a  capacity  of  about  30.000  cubic 
yards  per  month,  are  engaged  on  the  work, 
and  to  date,  have  moved  about  a  million 
cubic  yards  of  material,  practically  all  of 
which  has  been  wasted.  Quite  a  large  per- 
centage of  this  material  was  hauled  nearly 
two  miles  from  the  point  where  it  was  ex- 
cavated. Practically  all  of  the  remaining 
material  will  be  used  to  fill  in  the  terminal 
space  and  the  plaza.  Should  there  be  any 
material  left  after  this  work  is  done  it  will 
be  used  to  fill  property  now  owned  by  the 
railroad  company  around  the  plaza,  which 
will  be  30  to  35  ft.  above  the  present  ground 
level. 

As  designed,  the  coach  yard  will  have  a 
capacity  of  at  least  600  cars.  The  round- 
house and  shop  layout  has  been  carefully 
designed,  and  the  arrangement  will  be  quite 
convenient  and  complete.  The  engine  house, 
It  will  be  noted,  will  be  constructed  in  two 
sections  of  25  stalls  each,  both  sections  hav- 
ing a  turn-table.  The  coaling  plant  will  con- 
sist of  storage  bins  with  measuring  devices, 
and  is  located  between  the  ash  pits  and  the 
roundhouse;  the  approach  to  the  storage 
bins  will  be  by  the  ordinary  trestle  incline. 
The  coal  will  be  delivered  in  the  bins  direct 
from  drop  bottom  cars,  the  cost  of  handling 
being  very  small.  This  style  of  coal  wharf 
requires  more  room  than  a  mechanical  de- 
vice, but  is  cheaper  both  in  first  cost  and 
operation.  The  general  construction  of  the 
ash  pits  will  be  very  similar  to  ordinary 
practice,  but  the  ash  track  will  be  depressed 
enough  to  permit  loading  the  cars  by  shov- 
eling the  ashes  over  an  adjustable  apron, 
the  top  of  the  car  being  below  the  bottom 
of  the  engine  pit.  Inspection  pits  are  also 
provided  and  are  reached  just  before  going 
on  the  ash  pit,  where  the  engines  can  be 
examined  before  turning  them  into  the 
house. 

The  track  arrangement  will  be  such  that 
access  to  both  tables  can  be  had  from  both 
sides  of  the  coal  wharf  and  from  both  tables 
to  the  storage  yard.  A  tail  track  is. provided 
for  moving  engines  to  the  storage  yard  with- 
out fouling  inbound  tracks.  Shop  facilities 
will  be  provided  for  making  light  repairs  to 
cars  and  engines,  and  the  necessary  tracks, 
platforms,  etc.,  will  be  installed. 

The  contract  for  grading  the  site  of  the 
new    coal    yard    and   the    new    bulk    freight 


Tests  of  Locomotives  on   the  French    State    are  the  maximum  port-openings  for  ordinary 
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(Continued  from  page  J/SG.) 
In  the  original  series  of  articles,  the  fig- 
ures obtained  from  the  tests  are  given  in  con- 
siderable detail  and  the  results  for  each  en- 
gine are  examined  individually,  the  operation 
of  the  steam  being  followed  carefully  from 
its  passage  through  the  throttle  to  its  ex- 
haust to  the  stack.  Analyses  are  given  of 
the  wire-drawing  of  the  steam  in  the  steam 
pipes  and  during  admission,  of  the  expan- 
sion of  the  steam  and  of  the  coal  and  water 
consumption.  In  conclusion  a  summary  of 
the  results  of  these  analyses  is  given  for 
the  purpose  of  comparing  the  performances 
of  the  different  types  of  engines.  The  fol- 
lowing is  an  abbreviated  translation  of  the 
summary. t 

Summary  of  Results. — The  tests  were 
made  on  the  following  locomotives: 

1.  No.  2,617.  Single  expansion  2-4-2  type 
with  Bonnefond  trip  valve  motion,  having 
the  exhaust  independent  of  the  admission, 
and  a  constant  compression  of  about  10  per 
cent.  Boiler  pressure  185  pounds.  Driving 
wheels  79 1/.  in.  diameter. 

2.  No.  2.754.  Single  expansion  4-4-0  type, 
with  Ricour  piston  valves.  Boiler  pressure 
200  pounds.  Driving  wheels  791/2  in.  in  diam- 
eter. 

3.  No.  2,901.  American  single  expansion 
4-4-2  type,  with  piston  valves.  Boiler  pres- 
sure 213  pounds.     Driving  wheels  84  in. 

4.  No.  2,802.  American  Vauclain  com- 
pound 4-4-0  type.  Boiler  pressure  213  pounds. 
Driving  wheels  84  in.  in  diameter. 

5.  No.  3,729.  De  Glehn  four-cylinder 
compound  4-6-0  type.  Boiler  pressure  213 
pounds.     Driving  wheels  69  in.  in  diameter. 

The  French  locomotives  have  throttles  of 
the  double  slide  valve  type  while  the  Amer- 
ican engines  are  fitted  with  double  seated 
balanced  poppet  valves,  which  have  the  ad- 
vantage of  being  very  easy  to  operate,  and 
giving  an  easy  control  of  the  amount  of  the 
opening.  The  poppet  valve  may,  however,  be 
criticised  as  being  less  steam  tight  than  the 
slide  valve,  and  more  difficult  to  fit.  Engines 
2,754  and  2,901  are  fitted  with  the  single 
valve  link  motion  and  consequently,  the  con- 
trol when  working  must  be  chiefly  depend- 
ent on  the  throttle.  Hence  under  ordinary 
working  conditions  the  engine  is  run  with 


the  throttle  not  fully  opened,  and  the  steam 
yard  estimated  at  100,000  cu.  yds.  and  50,000  chest  pressure  under  these  conditions  is  sev- 
cu.   yds.   respectively  was   let  to   Stewart  &    eral   pounds    less   than   the    boiler   pressure. 


Wilmoth.  The  grading  and  masonry  con- 
tract for  the  northern  approach  was  let  to 
McMullen  &  McDermott  and  to  the  Hoffman 
Engineering  &  Construction  Company.  In 
this  contract  the  estimated  quantities  were 
2,600,000  cu.  yds.  of  excavation  and  100,000 
cu.  yds.  of  masonry.  The  Thompson-Starrett 
Company,  of  New  York,  obtained  the  con- 
tract for  the  foundations  and  superstructure 


The  tests  show  that  the  efficiency  rises  with 
the  steam  chest  pressure  and  that  when  the 
pressure  is  down  to  60  or  70  lbs.  the  steam 
consumption  per  horse-power  hour  is  about 
40  per  cent,  greater  than  when  140  to  160 
lbs.  pressure  is  carried.  With  a  special  valve 
motion  as  on  engine  No.  2,617,  or  better  still, 
with  compound  cylinders,  the  engine  can  be 
run    with   the   steam   chest   pressure   in  the 


of  the  new  Terminal   Station  building  with    neighborhood    of   the    boiler    pressure,    thus 


the  exception  of  the  steelwork  and  interior 
decorating.  The  New  York  Continental- 
Jewell  Filtration  Company  is  building  the 
tunnel  under  Capitol  Hill  which  will  con- 
nect the  Pennsylvania  with  the  new  station. 
In  the  preparation  of  this  article  the 
author  is  indebted  to  D.  H,  Burnham  &  Com- 
pany, Architects,  Chicago,  for  information 
in  regard  to  the  station  building;  to  Mr. 
Robt.  Farnham,  Jr.,  Assistant  Engineer,  P., 
B.  &  W.  R.  R.,  and  to  the  members  of  his 
staff  for  photographs  of  the  works. 


The  Wurtemberg  State  Railroads  have 
had  a  surgeon's  car  built  and  equipped  with 
all  necessary  appliances  for  the  care  of  vic- 
tims of  railroad  accidents,  held  ready  to  go 
anywhere  on  receipt  of  a  telegram. 


securing  a  higher  efficiency. 

The  steam  chest  pressure  shows  but  slight 
variations  during  the  stroke,  except  on  the 
de  Glehn  engine  No.  3,729.  The  variation  of 
pressure  on  this  engine  is  due  to  the  small 
volume  of  the  steam  pipes,  which  is  only  3.4 
times  the  volume  of  the  cylinder,  while  on 
the  other  engines  the  volume  between  the 
throttle  and  the  high-pressure  cylinder  is 
from  4.4  to  5.4  times  the  cylinder  volume. 

Table  2  gives  figures  showing  the  wire- 
drawing during  admission.     In  column  two 
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given  by  Mr.  Nadal  In  the  original  articles. 


cut-offs  and  in  column  three  the  "factor  of 
wire  drawing,"  or  the  ratio  of  the  fall  of 
pressure  during  admission  to  the  original 
steam  chest  pressure.  The  average .  port 
opening  during  admission  is  approximately 
two-thirds  of  the  maximum  port  opening. 
It  will  be  seen  from  the  table  that  there  is 
considerable  wire-drawing  in  engine  No. 
3,729  (de  Glehn),  and  even  more  in  No. 
2,754  (Ricour  piston  valve),  as  compared 
with  the  Bonnefond  and  the  two  American 
locomotives. 

In  its  path  from  the  boiler  to  the  exhaust 
the  steam  encounters  many  obstacles,  and 
consequently  as  the  speed  of  the  engine  in- 
creases the  tractive  effort  falls  off.  Table  3 
shows  the  tractive  efi'orts  of  the  five  engines 
calculated  for  a  boiler  pressure  of  170  lbs. 
per  sq.  in.,  at  speeds  of  30  and  60  miles  an 
hour.  Column  five  gives  the  percentage  of 
fall  in  the  tractive  effort  when  the  speed 
is  increased  from  30  to  60  miles  an  hour. 
Engine  No.  2,617  (Bonnefond  trip  motion) 
shows  the  most  rapid  fall  of  power.  This 
is  due  to  the  defective  action  of  the  trip 
motion  at  speeds  exceeding  50  miles  an  hour. 
Then  comes  the  de  Glehn  compound  No. 
3,729,  but  it  must  be  remembered  that  this 
engine  has  driving  wheels  only  69  in.  in 
diameter.  Next  is  the  single  expansion,  No. 
2,754,  with  Ricour  piston  valves,  and  the  two 
American  engines,  which  owe  their  superior- 
ity to  their  large  ports. 

The  highest  back-pressure  is  shown  by 
engine  No.  2,754,  on  which  the  piston  valves 
are  too  small  in  diameter.  The  back-pressure 
is  a  little  lower  on  No.  2,617  (Bonnefond  trip 
motion)  and  on  the  two  American  engines, 
which  do  not  have  variable  exhausts.  The 
de  Glehn  engine.  No.  3,729,  is  superior  to  all 
of  the  others  in  this  respect,  the  back  pres- 
sure being  at  least  one-third  less.  It  should 
be  mentioned  that  this  engine  can  main- 
tain steam  with  the  variable  exhaust  full 
open. 

The  fall  of  pressure  in  the  intermediate 
receiver,  that  is  to  say  the  average  distance 
between  the  high-pressure  exhatist  line  and 
the  low-pressure  admission  line,  is  about  the 
same  in  the  Vauclain  and  the  de  Glehn  com- 
pounds. This  fall  of  pressure  which  at  high 
speeds  amounts  to  10  or  15  pounds,  repre- 
sents a  considerable  loss  of  work. 

The  steam  consumption  per  horse-power 
hour  as  calculated  from  the  indicator  dia- 
grams, is  dependent  on  the  pressure  at  ad- 
mission and  on  the  amount  of  the  expan- 
sion. This  is  illtistrated  by  the  figures  in 
table  4.  All  of  the  trains  are  passenger 
trains  of  about  the  same  speed,  with  the  ex- 
ception of  No.  1,428,  which  is  a  fast  freight. 
The  figures  given  for  the  indicated  steam 
consumption  are  obtained  by  averaging  the 
figures  from  the  individual  diagrams,  which 
is  a  method  sufficiently  accurate  for  the  pres 
ent  purposes  of  comparison.  The  number  of 
expansions  is  obtained  by  dividing  the  final 
volume  of  a  single  cylinder  by  the  initial 
volume  occupied  by  the  steam  when  admis- 
sion ceases.  For  the  compounds,  the  final 
volume  is  that  of  the  low-pressure  cylinder, 
and  the  initial  volume  is  that  of  the  steam 
admitted  to  the  high-pressure  cylinder. 

The  two  compound  locomotives  show  the 
lowest  indicated  steam  consumption,  which 
varies  according  to  the  working  pressure 
from  15.5  to  18  pounds  of  steam  per  horse- 
power hour.  Engine  No.  2,617,  with  the  trip 
valve  gear,  comes  next  to  the  compounds 
with  slightly  over  18  pounds  per  horse-power. 
On  engine  2,901  leakage  of  the  piston  valves 
after  cut-off  increases  the  steam  consump- 
tion; with  steam  tight  valves  this  engine 
would  show  about  the  same  consumption  as 
No.  2,754,  that  is  to  say,  a  little  less  than 
20  pounds  of  steam  per  horse-power  hour. 
The  weight  of  steam  lost  by  cylinder  con- 
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Table  I. 

Dinu'usinn.s  and  Types  of  Locomotives  Under  Test. 

Ni'mber 2617  2754  2,901  2802  3729 

Natlouality    French.  French.  Amei-ican.  American.  French. 

?,yPe    2-4-2  4-4-0  4-4-2  4-4-0  4-6-0 

Expansion Single.  Single.  Single.  Compound.  Compound. 

ya've   : Corliss.  Piston.  Piston.  Piston.  Slide. 

H.-p.  cylinders,  diameter,  inches 17%  16%  17  13  13% 

L.-p.  cylinders,  diameter.  Inches ..  ..  22  21% 

Stroke,   Inches 25%  25Va  26  26  251/4 

Driving  wheels,  diameter,  inches 79%  791/2  84  84  69 

Boiler  pressure,  lbs.  per.  sq.  in 185  200  213  213  213 

Flue  heating  surface,  sq.  ft 1,205  119  171  129  130 

Fire-box.  heating  .surface,  sq.  ft 103  1,582  1,721  1571  1697 

Total  heating  surface,  sq.  ft 1,308  1.701  1.892  1,'700  1827 

Grate  area,  sq.  ft 20.5  21.5  33.0  25.6  23  6 

Weight   on    drivers,    pounds 63.000  64.800  75,000  72,300  95,000 

Weight,  engine,  pounds 106,700  110.000  14.1.300  120,800        .     131,000 

Weight,  engine  and  tender,  pounds.  ..  .      134,000  203.000  216,000  176,000  203,000 

Note:    The  heating  surface  is  measured  on  the  inside  of  fire-swent  side  of  fire-box  and  flues.      En- 
gines 2754  and  3729  have  Serve  ribbed  flues. 


Tiihlc    II. 

Maximum  jiuit 

opening  in  sq.  ins. 

Engine 

under  ordinary 

No. 

conditions  of  cut-off. 

2617 

9.2  to  12.5 

2754 

3.0   ••      3.3 

2901 

7.5   "      8.7 

2802 

11.5   ••   18.2 

3729 

3.7    ••      6.5 

Wire-drawing 

factor  for 

a  speed  of  50  miles 

an  hour  and 

average  cut-off. 

0.20 

0.38 

0.25 

0.20 

0.33 

Note:  The  "wire-drawing  factor"  is  the  fraction 
•of  the  steam  chest  pressure  which  is  lost  by  wire- 
drawing during  admission. 


Indicated  steam  consumption  per  horse-power 
hour,  showing  its  connection  with  the  steam  chest 
pressure  and  the  ratio  of  expansion. 

, — Average — , 


= 

._, 

■  flSS 

—       ~ 

-  a. 

a 

3  nz;j3 

1  t  ^' 

a 

aSc.,. 

En-                                      f  5  H; 
gine       Train  number     a  r  "^ 

tj  -  K 

«   . 

Si's  S -a" 

No.             and  date.          z  ?■  'i. 

T  i  i 

0  0 

-.  =.— 

-  — ■" 

6  "" 

«;S8S 

V. 

^ 

55 

<! 

ooir-S86  June  5.  '02..  .    103 
-*'^'(86  June  6.  '02..  .    174 

09 

3.8 

18.52 

22 

3.8 

18.41 

07^4  1S6   Oct.   24,  '02.  .    157 
-'^*  (98   July   1,   '02..  .    152 

28.5 

2.86 

19.10 

29 

2.82 

20.65 

9oni  J  S6   Oct.  29,  '02.  .    160 
■^■'"^186  Oct.  30,  '02.  .    137 

27 

3.0 

20.77 

26 

3.1 

21.45 

0S09  1  86   May     9,  '02.  .    146 
-''"'^  ISO   May  14.  '02.  .    203 

53  h.  p. 

4.45 

18.05 

40  h.  p. 

5.50 

15.51 

(98  May  12,  '03.  .    174 

40  h.  p. 

4.8 

16.10 

3729-^86  May  22,  '03..    183 

43  b.  p. 

4.4 

17.60 

[1428  June  3,  '03  198 

45  h.  p. 

4.4 

16.00 

Tahlr  VI 

Comparison  of  steam   consumption  as  shown  by 
the  indicator  and  as  actually  measured. 

Percentage 
Calculated  of  differ- 

Actual  weight  weight  ence  between  the 

En-        of  water         of  dry  steam       actual  and  the 
fine  used  perhorse- used  per  horse-  calculated  steam 


No. 
2617 
2754 
2901 
2802 
3729 


power  hour. 
26.43  lbs. 
29.80  " 
29.63  " 
26.67  " 
23.59    " 


28..37 
22.33 
22.58 


consumption. 
4.6 
7.7 
4.4 
16.2 
4.3 


Average 
cut-oflf  in 
per  cent. 
Engine    of  the 
No.     stroke. 
2617         20 
2754  25 

2901  25 

2802  50 

3729  40 


TaUe  III. 

Percentage  of 
reduction 
Indicated  tractive  in  the 

effort  in  pounds       tractive  effort 

, * (When  the  speed 

At  At  is  increased 

30  miles     60  miles        from  30  to 
per  hour,  per  hour.      60  m.  p.  hr. 


6.500  3.200 

5,730  4.200 

6,830  5.400 

7.160  5,620 

7.060  3,640 


50.8 

27 

21 

21.5 

48.4 


Note  :  The  liist  column  shows  the  reduction  In 
the  tractive  effort  when  the  speed  is  increased  from 
30  to  60  miles  an  hour. 


Tahle  V. 
Amount  of  cylinder  condensation. 


l-t  o  S 


2617 

874 

2754 

929 

2901 

1,120 

2802 

1.070 

3729 

960 

a   . 

?■ 

"C  -r   0  0  t- 

—     a 

as 

a 

a 

9 

n  M  fa  '3  c  13  - 

^^■o 

H 

0 

^ 

H 

86 

June  5, 

1902 

134     6.17 

3,530 

86 

June  6, 

1902 

132     5.66 

3,280 

86 

Oct.  24, 

1902 

128     8.86 

4,030 

98 

July   1, 

1903 

125     7.56 

4,090 

86 

Oct.  29, 

1902 

134     7.28 

4,470 

86 

Oct.  30, 

1902. 

126      6.63 

3,620 

86 

May     9. 

1902. 

68.5  4.20 

3,360 

86 

May  14, 

1902 

76.5  4.65 

3.370 

98 

May  12 

1903 

93     5.97 

3.030 

86 

May  22 

1903 

96     5.47 

3,950 

Tahle  VII. 
Evaporative  Duty  of  the  Locomotives. 


Xo.of    Pounds  of  water 
en-  evaporated 

gine.        per  lb.  of  coal. 
2617  7.16 

27.34  6.78 

2901  6.66 


No. of    Pounds  of  water 
en-  evaporated 

gine.        per  lb.  of  coal. 
2802  8.00 

3729  7.27 


TaUc  vni. 
Kesisiani-e  of   locomotives  and  tenders,  in  relation  to  Speed. 


Engine 
No. 
2617 
2754 
2901 
2802 
3729 


Average  weight  in  tons 
of  2,000  lbs. 

Engine.  Tender.  Total. 

53            24  77 

55            46  101 

72            36  108 

60            28  88 

65            36  101 


Formula  for  resistance. 

B  =  7.6  -f  0.157  V  -1-  0.00362  V^ 
R  =  7.6  -t-  0.085  V  -1-  0.0(1.342  \- 
R  =  7.6  -I-  0.085  V  -I-  ().(iu:i42  A'= 
R  =  8  -1-0.097  V-i- 0.00317  V-' 
R  =  8     -I-  0.097  V  -I-  0.00517  V- 


Resistance  in 

pounds  per  ton 

of  loco,  and 

tender  at 

50  miles  per  hr. 

23.9  lbs. 

20.4    " 

20.4    " 


Tractive 

effort 

required  by  loco. 

and  ten.  at 
50  miles  per  hr. 

1,840  lbs. 

2,000    " 

2,200    " 

2,270    " 

2,600    " 


Note  :    R  =  resistance  of  locomotive  and  tender  in  pounds  per  ton. 
V  =  speed  in  miles  per  hour. 


densation  was  calculated  for  each  engine  by 
the  formula  previously  given.  The  amount 
of  cylinder  condensation  in  a  locomotive  de- 
pends on  the  area  of  the  metallic  surface  in 
contact  with  the  live  steam,  and  on  the  dif- 
ference between  the  admission  and  the  ex- 
haust temperatures.  Table  .5  shows  these  fac- 
tors for  the  engines  tested  and  summarizes 
the  results  obtained  by  the  application  of  the 
formula.  There  is  not  much  difference  be- 
tween the  clearance  surfaces  in  the  different 
engines,  but  it  is  less  for  the  compound.? 
than  for  the  single  expansion  engines,  aa 
the  diameter  of  the  high-pressure  cylinder  is 
less  than  the  diameter  of  the  equivalent  sin- 
gle expansion  cylinder.  The  temperature 
range  is  less  in  the  compounds  but  is  not 
quite  reduced  by  one-half,  as  the  working 
pressure  is  not  the  same  and  the  fall  of  tem- 
perature is  not  divided  equally  between  the 
high  and  the  low-pressure  cylinder.  The  cyl- 
inder condensation  losses,  with  trains  of  the 
same  speed,  varies  but  slightly  with  the 
amount  of  power  developed,  and  consequently 
the  loss  per  horse-power  hour  is  least  when 
the  engine  is  developing  the  greatest  power. 
In  table  5  engine  No.  2,802  (Vauclain  com- 
pound) makes  a  slightly  better  showing  than 
No.  3,729  (de  Glehn  compound)  because  the 
fall  of  temperature  is  more  evenly  divided 
between  the  two  cylinders.  Engine  No.  2,617 
(Bonnefond  trip  motion),  which  has  the 
smallest  clearance  surface,  gives  only  slight- 
ly more  cylinder  condensation  than  the  com- 
pounds. 

The  formula  for  the  loss  by  cylinder  con- 
densation can  be  checked  by  comparing  the 
calculated  steam  consumption  with  the  ac- 
tually measured  water  consumption.  The 
measured  water  consumption  includes  the 
steam  required  for  the  air  pump  as  well  as 
that  used  by  the  cylinders,  while  the  calcu- 
lations only  give  the  steam  used  by  the  cylin- 
ders. There  should  therefore  be  a  difference 
of  about  3  per  cent,  between  the  calculated 
and  the  measured  figures,  and  any  greater 
difference  must  be  due  to  moisture  in  the 
steam  or  an  erjor  in  the  calculation  of  the 
cylinder  condensation.  Table  6  shows  the 
steam  consumption  figures  for  the  locomo- 
tives under  test.  It  will  be  seen  that  the 
calculated  figures  agree  closely  with  those 
obtained  by  direct  measurement  except  in 
the  case  of  engine  2,802.  The  want  of  agree- 
ment in  this  case  can  be  explained  by  an 
examination  of  the  figures  given  in  table 
7  for  the  evaporated  power  of  the  coal.  In 
engine  2,802  one  pound  of  coal  evaporated  a 
little  over  eight  pounds  of  water,  while  in 
the  other  engines  the  evaporation  of  a  pound 
of  coal  was  in  the  neighborhood  of  seven 
pounds  of  water.  It  is  hardly  likely  that  the 
evaporative  power  of  the  coal  should  be  so 
much  greater  in  one  case  than  in  the  others, 
and  the  natural  conclusion  is,  that  engine 
2.802  primed  excessively  and  that  the  figure 
given  for  evaporation  really  represents  an 
evaporation  of  7  pounds  of  dry  steam,  which 
carries  with  it  1  pound  of  water.  This  would 
give  12.5  per  cent,  of  moisture  in  the  steam 
which  with  3  per  cent,  added  for  the  air- 
pump  losses,  is  very  nearly  the  figure  shown. 

Table  6  shows  that  if  the  formula  for  cyl- 


TahXe  IX. 
Characteristic  factors  of  the  locomotives. 
, Factor  2. — - 


Weiglit        Maximum 
Engine     on  driving       tractive 
No.  wheels.  effort. 


Single  expans..  2.617 
Single  expans. .  2.754 
Single  expans..  2, SOI 
Compound  ....  2.802 
•Compound 3.927 


(13.000 
•  14.800 
7.3.000 
72..300 
93.000 


15.700 
14.800 
16,900 
14,800 
18,100 


4.28 
4.37 
4.44 
4.90 
5.24 


~tja 


16.200 
18,600 
24,400 
20,500 
21,000 


c  X  ?;  ^  J 


6.58 
5.92 
5.53 
5.90 
6.22 


aa-gi: 

g  -  il  =4 
5  O  CM 

z 

1,200 
1,300 
1,150 
1.230 
1,270 


m 

25.44 

27.!55 

28.40 

22.33 

22.58 


So. 

"A 

640 

675 

915 

910 

930 


M.S  g  o 

■;  \^za 

166.5 
163.0 
156.5 
133.0 
140.5 


760 
030 
810 
780 
,930 


egoo 


0.605 
0.591 
0.678 
0.666 
0-.625 


42.03 
46.56 
41.84 
33.49 
36.11 
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inder  condensation  is  correct  there  cannot 
(except  in  the  one  case)  be  much  moisture 
in  the  steam,  and  on  the  other  hand  if  the 
steam  can  be  shown  to  be  free  from  moisture 
the  figures  obtained  from  the  tests  prove 
that  the  cylinder  condensation  formula  gives 
correct  results.* 

American  locomotives  have  the  reputation 
of  being  less  economical  than  those  of 
Europe,  and  this  reputation  appears  to  be 
justified  by  the  results  given  by  those  on  the 
French  State  Ry.,  at  least  when  they  were 
first  put  into  service.  The  following  conclu- 
sions apply,  of  course,  only  to  those  Amer- 
ican locomotives  of  which  we  have  been  able 
to  follow  the  operation,  dnd  it  would  be  dan- 
gerous to  generalize  from  our  conclusions. 
The  causes  of  low  efficiency  in  a  locomotive 
may  be  grouped  under  the  following  head- 
ings: 

1.  Low  boiler  efficiency  whether  due  fo 
poor  combustion  or  evaporation;   priming. 

2.  Boiler  leaks. 

3.  Defective  utilization  of  the  steam  in 
the  cylinders. 

4.  Leakage  at  the  slide  valves. 

5.  Interior  resistance  of  the  machine. 

1.  The  American  locomotive  No.  2,901 
shows  the  lowest  rate  of  evaporation  per 
pound  of  coal,  in  table  7,  while  on  the  other 
hand  the  American  engine  No.  2,802  shows 
the  highest  evaporation.  It  has,  however, 
been  explained  previously  that  this  appar- 
ently high  figure  is  really  due  to  priming. 
In  reality  the  efficiency  of  the  American 
boilers  is  less  than  that  of  the  French  boilers, 
this  being  chiefly  due  to  the  arrangement  of 
the  exhaust  which  has  a  double  nozzle  and 
is  not  variable.  The  American  engines  often 
prime  considerably  on  account  of  the  small 
surface  of  the  water  in  the  boiler  and  of 
the  restricted  volume  for  steam  above  the 
water.  These  drawbacks  are  due  to  the  ele- 
vated position  of  the  boiler. 

2.  The  boiler  is  constructed  of  material 
of  excellent  quality;  but  its  construction, 
doubtless  owing  to  the  high  cost  of  American 
labor,  is  not  very  careful.  Leakages  at 
seams,  staybolts  and  tubes  are  very  frequent. 

3.  The  operation  of  the  steam  in  the  cyl- 
inders would  be  as  economical  as  in  Euro- 
pean engines  if  the  running  conditions  would 
allow  of  steam  chest  pressures  of  130  or  140 
pounds  per  sq.  in.,  which' would  mean  a  cut- 
off at  20  or  30  per  cent,  of  the  stroke.  It 
appears  that  in  America  it  is  usual  to  cut- 
off at  40  or  50  per  cent.  This  does  not  give 
sufficient  expansion  and  consequently  the 
steam  consumption  is  high. 

4.  All  of  the  American  slide  valves 
whether  of  the  D  or  piston  type  are  balanced. 
This  is  advantageous  on  account  of  the  re- 
duction in  friction,  and  with  the  modern  in- 
crease in  steam  pressures  balancing  appears 
to  be  becoming  more  and  more  necessary. 
Unfortunately  balanced  slide  valves  are  rare- 
ly steam  tight.  In  particular  the  piston 
valves  of  the  American  engines  Nos.  2,802 
and  2,901  soon  become  leaky,  as  they  are  only 
provided  with  the  ordinary  cast-iron  piston 
packing  rings.  The  openings  in  the  rings 
increase  in  size,  and  if  the  vahe  head  does 
not  fit  the  steam  chest  exactly,  leakage  di- 
rect to  the  exhaust  is  permitted.  The  steam- 
chest  bushings  wear  rapidly  near  the  edgeb 
of  the  ports  and  the  admission  of  the  steam 
is  not  entirely  intercepted  at  the  point  of 
theoretical  cut-off,  but  goes  on  during  the 
expansion  or  even  later,  according  to  the 
amount  of  wear.  The  Vauclain  compound 
No.  2,802  has  for  the  co-ordinated  high  and 

•Mr.  Nadal  quotPH  a  numbfr  ot  aniliorltlps  aH  to 
the  qiialitv  of  the  steam  oi-otliiccd  hi  -.i  locomotive 
boilpr  and  l):isfs  a  <onsidHral)Ip  calciii  ji  ion  on  tlie 
rpsrills  <.^)lain^d  with  siioMhc'tfcd  «tt';.:ii.  lo  show 
that  iindfi-  ordinary  condilions  the  sti^irn  is  prar- 
tlcalty  dry  and  that  cons.iiufntly  the  results  of  thi- 
r)res«>Di  tcst.s  pstabllMh  thi'  accuracy  of  IIm'  'vlinder 
conrtpn.satlon  formula. 


low-pressure  cylinder  only  one  valve,  which 
is  composed  of  four  cylindrical  slide  valves 
mounted  on  one  stem.  This  arrangement  is 
simple,  but  of  a  nature  to  permit  leakage. 
The  steam  chest  bushing  is  perforated  with 
many  openings,  and  it  is  difficult  to  adjust 
it  so  as  to  bear  at  all  points.  Consequently 
there  are  often  leakages  of  steam  behind  the 
bushing  which  are  difficult  to  discover. 

5.  We  have  remarked  in  regard  to  the 
boiler  that  the  American  workmanship  is 
not  particularly  careful.  This  may  be  said 
of  the  whole  engine.  Now  if  the  various 
parts  and  particularly  the  valve  motion,  are 
not  properly  fitted,  the  interior  resistance 
of  the  engine  will  be  increased  and  the  ef- 
ficiency at  the  drawbar  reduced. 

The  average  resistance  per  ton  weight  of 
engine  and  tender  varies  considerably  with 
the  type  of  engine.  The  tests  made  enabled 
the  resistance  of  the  different  engines  to  be 
determined,  and  formulae  were  developed 
which  give  the  average  resistance  per  ton  of 
engine  and  tender  in  relation  to  the  speed. 
These  formulas  are  collected  in  table  8,  to- 
gether with  the  weight  of  the  engine  and 
tender,  and  the  tractive  power  required  to 
move  the  engine  at  a  speed  of  50  miles  an 
hour. 

The    character    of    a    locomotive    may    be 


power  hour  calculated  at  the  normal  speed, 
which  is  the  case  on  the  engines  under  con- 
sideration is  about  50  miles  an  hour.  From 
factors  2  and  3  can  be  calculated  the  horse- 
power which  can  be  developed  under  ordi- 
nary running  conditions. 

4.  Factor  of  Drawbar  Efficiency. — This 
factor  is  calculated  for  the  normal  horse- 
power and  also  for  conditions  of  lighter  ser- 
vice. If  the  steam  consumption  is  divided 
by  the  factor  of  efficiency,  the  result  gives 
the  steam  consumption  per  horse-power  hour 
effective  at  the  drawbar.  These  factors  and 
their  derivatives  are  collected  in  table  9. 


Long  Cars  in  English   Freight  Houses. 


Necessity  is  the  mother  of  invention,  and 
those  English  railroads  which  in  the  past 
few  years  have  been  introducing  long  freight 
cars  have  ingeniously  solved  what  seemed  a 
rather  difficult  problem — that  of  moving 
these  cars  into  and  out  of  freight  houses  and 
small  freight  yards,  (designed  in  every  part 
to  accommodate  only  short  cars)  where  the 
hous^  tracks  are  at  right  angles  to  the  main 
leads.  As  is  well  known,  the  ordinary  short 
car  is  run  from  one  of  these  tracks  to  the 
other    by    means    of    a    turntable    about    13; 


Turning  a   Long  Car  in   an   English   Freight  House  Yard. 


judged    from   the    factors   which    are    given 
below. 

1.  Factor  of  Adhesion. — This  is  the  weight 
on  the  driving  wheels  divided  by  the  maxi- 
mum tractive  effort.  The  maximum  tractive 
effort,  which  is  usually  only  developed  on 
starting,  may  be  calculated  for  the  formula 

0.85  Pd^s 
D 
where  P  is  the  maximum  difference  of  pres- 
sure on  the  two  sides  of  the  pis- 
ton (in  a  single  expansion  engine 
this  is  the  boiler  pressure). 
d  is  the  cylinder  diameter, 
s  is  the  stroke. 

D  is  the  driving  wheel  diameter. 
Indicator  diagrams  taken  during  the  tests 
show  that  the  coefficient  0.85  is  correct. 

2.  Factor  of  Evaporation. — This  is  calcu- 
lated by  the  formula  Q  =-201  -y^G  (F  -f  V^  T) 
where 

Q  is  the  weight  of  water  evaporated  in  an 
hour  in  pounds. 

G  is  the  grate  area  in  square  feet. 

F  is  the  fire-box  heating  surface  in  sq.  ft. 

T  is  the  inside  tube  heating  surface  in  sq. 
ft. 

Under  favorable  conditions  the  evapora- 
tion can  be  forced  for  a  short  time  to  about 
20  per  cent,  above  the  figure  given  by  this 
formula. 

3.  Factor  of  Steam  Consumption. — This 
is  the  indicated  steam  consumption  per  horse- 


ft.  in  diameter,  often  worked  by  hydraulic 
power.  In  a  situation  like  this,  the  feelings 
of  the  ordinary  long  freight  car  must  be 
highly  embarrassing,  assuming  that  it  has 
feelings.  On  the  Lancashire  &  Yorkshire, 
however,  the  problem  appears  to  have  been 
settled  very  simply,  as  is  shown  by  the  ac- 
companying illustration.  The  front  truck  of 
the  car  has  been  turned  and  started  a  few 
feet  toward  the  interior  of  the  shed,  and  the 
rear  truck  is  being  run  on  to  the  table.  The 
running  of  long  cars  into  a  house,  in  this 
way,  implies  that  those  other  obstacles,  struc- 
tures very  close  to  tracks  on  sharp  curves, 
do  not  exist  in  this  particular  case. 

The  car  shown  is  one  of  a  number  which 
the  Lancashire  &  Yorkshire  has  recently  put 
into  service.  It  has  a  capacity  of  30  tons  and 
is  35  ft.  long,  8  ft.  wide  over  all,  and  7  ft. 
IOV2  in.  high  inside,  with  a  cubic  capacity 
of  1.960  cu.  ft.  The  underframe  is  steel  but 
the  body  framing  is  wood,  sheathed  on  the  in- 
side as  well  as  the  outside  to  prevent  damage 
to  lading  by  projections  on  the  framing.  Two 
double-hinged  doors,  6  ft.  OVi  in.  high  x  5 
ft.  1  in.  wide  are  provided  on  each  side,  and 
the  section  of  the  roof  immediately  over  the 
doors  is  formed  by  a  removable  tarpaulin  so 
that  the  car  can  be  loaded  or  unloaded  with 
a  crane.  The  cars  are  mounted  on  diamond 
arch-bar  trucks  of  the  usual  form,  and  are 
fitted  with  circle  plates,  .x>  arranged  that 
they  can  be  turned  completely  around.   With 
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this  arrangement  the  car  can  be  turned  ou 
an  ordinary  small  turn-table  in  two  opera- 
tions by  giving  each  truck  a  quarter  turn. 
The  car  is  fitted  with  both  hand  and  vacuum 
brakes,  but  the  brake  rods  instead  of  being 
attached  to  the  truck  levers  in  the  usual  way 
are  carried  in  to  the  center  of  the  truck  and 
then  down  so  that  the  brakes  can  be  applied 
when  the  trucks  are  in  any  position.  The 
tare  weight  of  these  cars  is  3-3,300  lbs. 


Mr.    Piatt's    Review    of    Automatic    Block 
Signaling. 


The  Bulletin  of  the  International  Railway 
■Congress  for  September  contains  a  report  by 
Mr.  C.  H.  Piatt,  former  General  Superinten- 
dent of  the  Western  District  of  the  New 
York,  New  Haven  &  Hartford,  on  automatic 
block  signals,  prepared  for  the  seventh  ses- 
sion of  the  congress;  and  his  theme  is  "re- 
cent improvements  in  apparatus  and  prog- 
ress in  the  introduction"  of  such  signals. 
The  report  covers  America  alone. 

Mr.  Piatt  briefly  reviews  the  discussions 
-of  this  subject  at  former  meetings  of  the  con- 
gress, and  then  gives  detailed  descriptions  of 
those  improvements  in  signal  mechanisms 
and  signal  circuits  which  appeared  in  the 
four  years  up  to  September,  1903.  These  in- 
clude the  Hall  electric  motor  signal,  style  D, 
the  electro-gas  signal,  style  E,  and  the  Hall 
normal-danger  "wireless"  circuit,  devised  by 
Mr.  Bezer;  the  Union  electric  motor  signal, 
style  B;  the  "wireless"  polarized  relay  cir- 
•cuit,  and  the  alternating  current  circuit  for 
■electric  railroads;  the  Pneumatic  Signal 
Company's  alternating  current  circuit  for 
electric  railroads  and  the  Miller  cab-signal. 

Then  follow  some  tables,  shown,  abridged, 
herewith.     These  are  dated  Sept.  1,  1903. 
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The  causes  of  these  failures  are  given  as 
follows: 

FAL^E   STOP  INDICATIONS. 

Electro-pneumatic   Semaphore — 

Broken   air  pipe    6 

Broljen  wires 45 

Frost   126 

Lightning    53 

Malicious  disturbance   10 

Sliort  circuit   32 

Storm    34 

Unclassified  or  unltnown 37 

343 

Electric  Semaphore — ■ 

Broken   blades    4 

Broken  bond  wire .  .  146 

Broken  line  wire .  134 

Broken  mechanism    54 

Foreign  current,  including  lighting 8.5 

Frost 9 

Malicious  disturbance 87 

Storm     910 

Unclassified  or  unknown .  651 

2,080 
Electro-Gas  Semaphore — ■ 

Lightning    8 

Malicious   disturbance    1 

Unclassified  or  unknown   85 

Enclosed  Disk — 

Broken  bond  wire   437 

Broken  line  and  other  wires 215 

Broken  switch  instrument 4 

Foreign  current,  including  lightning 124 

Malicious  disturbance 128 

Short-circuit    16 


545 

Electro-Gas  Semaphore — 
Leaky  track  circuit J. 

Enclosed  disk — 

Crossed  wires 5 

Foreign  current,  including  lightning IS 

Grounded  signal  current   2 

Red  glass  broken 1 

Unclassified  or  unknown   14 

35 

Clockwork  Disk — ■ 

Cross   in   lightning  arrester X 

Lightning 12 

13 

In  table  5,  entitled  cost,  the  noticeable  fea- 
ture is  the  low  cost  of  the  electro-pneumatic 
signal.  The  interest  on  the  cost  of  installa- 
tion is  given  as  lower  than  that  of  any  other 
automatic  signal.  This  is  somewhat  surpris- 
ing since  it  is  well  known  that  the  first  cost 
of  the  electro-pneumatic  signal  is  higher  than 
that  of  any  other  automatic  signal.  The  fact 
that  many  of  the  other  signals  are  in  isolated 
locations  and  the  electro-pneumatic  is  used 
only  in  a  continuous  system  and  compara- 
tively short  blocks  is  not  enough  to  account 
for  this  discrepancy.  Mr.  Piatt  seems  to 
have  been  struck  with  this  peculiarity  in  his 
returns,  for  he  takes  occasion  to  mention  that 
these  average  costs  do  not  show  which  is  the 
most  economical  or  most  costly  signal  under 
specific  conditions. 


Table  5. — Cost. 
Average  Cost  per  Signal  per  Year. 


No 

of 

roads. 


Signals. 


Electro-pneumatic  semaphore 

Electric   semaphore    

Electro-gas    semaphore 

Enclosed    disk 

Clockwork  disk 


OS 

Inspection 

as 

, and  1 

repairs. , 

*  C3 

0, 

ss 

|| 

a  3   . 

H 

N-l 

Q 

^ 

^ 

$22.56 

$21.60 

$35.05 

$40.70 

$119,91 

41.21 

53.94 

49.63 

179.01 

31.TO 

38.43 

37.23 

22.90 

129.55 

27.79 

26.07 

35.24 

31.16 

120.26 

24.04 

20.58 

53.45 

25.74 

123.81 

Tahle  1. 
Number  of  Block  Signals  in  Use. 


No, 

of 

roads. 


Signals.  , 

Home. 
Electro-pneumatic    semaphore     1,649 

Electric  semaphore   2,466 

Electro-gas   semaphore    254 

Enclosed    disk 2.894 

Clockwork  disk 942 

Total    8,205 


-Signals-- 
Distant. 

1,451 

1.484 

236 

1,418 

10 

4,58 


Total. 
3,100 
3,950 

490 
4,312 

452 

12,804 


-Miles  of  continuous  blocking- 


Single 
track. 


495.08 

10.4 
151.48 
206.81 

863.77 


Two 

Total 

or  more 

miles  of 

tracks. 

track. 

282.7 

917.5 

1,021.81 

2,654.2 

96.0 

226.4 

1,192.0 

2,724.86 

286.25 

779.31 

2,878.76 

7,302.27 

No. 

of 

Toads. 

7 
15 

4 
23 

6 


TaUe  2. 
Number  of  Signal  Movements. 
Average 
Signals. 


per  day. 

24  hrs. 
101,540 

89,895 
6,471 


Total 
for  year. 
37,062,432 
32.811,810 
2,361,884 
80,712,822 
13,127,255 


No. 

of 

roads. 


Electro-pneumatic  sem. 
Electric  semaphore  .  .  . 
Electro-gas  semaphore  . 

Enclosed    disk    221,131 

Clockwork   disk    33,964 

Total     453,001   166,076,113 

Tahle  3. — Failures. 
Number  of  Signal  Failures  Per  Year. 

Fall-    ^Signal  movements- 


Signals. 

Elec.-p.  sem.. 
Electric  sem.. 
Elec.-gas  sem. 
Enclosed  disk 
Clockwork  disk.    3,329 


1,459 

5,066 

135 

4.446 


Per  year. 
23,561,175 
25,917,614 
2,361,884 
80.220,899 
13,097,325 


Avg.  per 

failure. 

16,060 

5,116 

17,493 

18,013 

3,934 


Total 14,435     145,158,897     10,056 

Note. — Roads  reporting  20.917,216  signal  move- 
ments per  year,  included  in  Table  2,  having  kept  no 
record  of  signal  failures,  are  necessarily  omitted 
from  Table  3. 

In  connection  with  table  No.  3  some  of  the 
Toads,  but  not  all  of  them,  reported  the  num- 
"ber  of  false  clear  indications.  In  consequence 
of  the  incompleteness  of  the  statement  com- 
parison with  the  non-dangerous  failures  can- 
not be  made,  but  we  give  the  figures  for  what 
they  are  worth,  as  follows:  Electro-pneu- 
matic, 4  roads,  35  failures;  electric  motor, 
11  roads,  184  failures;  electro-gas,  1  road,  1 
failure;  enclosed  disk,  9  roads,  35  failures; 
clock  work,  2  roads,  13  failures;  total  fail- 
aires,  268. 


Storm 522 

Unclassified  or  unknown   295 

1,741 
Clockirork  Disk — 

Broken  line  wires 15 

Foreign   curi'ent,  including  lightning 130 

Heat 2 

Malicious  disturbance 98 

Storm 2 

Unclassified  or  unknown   609 

856 
FALSE  CLEAR  INDICATIONS. 

Electro-pneumatic  Semaphore — 

Armature  stuck 1 

Circuit-breaker  failed   2 

Errors  or  neglect  of  batterymen  and  linemen.  14 

Lightning    7 

Storms  and  frost  11 

33 

Electric  Semaphore — 

Broken  pawls  and  pins 6 

Circuits  grounded   S 

Errors  or  neglect  of  batterymen  and  linemen  31 

Frost  and  storm   18 

Foreign  current    4 

Malicious  disturbance 3 

Unclassified  or  unknown   114 

184 


Mr.  Piatt  expects  that  by  the  time  the  con- 
gress assembles  in  Washington,  the  number 
of  automatic  signals  in  use  in  America  will 
be  16,000,  and  the  total  number  of  miles  of 
track  protected  by  such  signals  approxi- 
mately 10,000. 

Referring  to  the  action  taken  by  the  Paris 
Congress  in  1900,  he  says  that  the  experience 
of  many  years  has  demonstrated  that  track 
circuits  and  the  necessary  insulations  and 
bonding  therefor,  are  entirely  practicable  in 
construction,  and  have  no  appreciable  effect 
on  the  maintenance  of  the  permanent  way. 
The  statistics  given  above  demonstrate 
the  utility  and  reliability  of  automatic  sig- 
nals, already  covering  more  than  13,000  sig- 
nals, protecting  more  than  7,000  miles  of 
track,  by  more  than  450,000  movements 
daily.  Therefore,  he  recommends  the  adop- 
tion of  the  following  conclusions: 

"1.  That  automatic  signaling,  properly  de- 
signed and  installed,  be  recogized  as  a  suit- 
able means  of  protection  for  train  and 
switching   movements. 

"2.  That  any  automatic  signal  system, 
effectually  providing  that  the  signals  for  any 
block  cannot  indicate  safety  before  the  last 
vehicle  of  the  train  which  may  have  been 
permitted  to  enter  the  block  has  cleared  the 
same,   be  approved." 


Table.  4. — Failures. 
Number  of  Signal  Failures.  Per  Year. 

Faulty  maintenance 

No.  Batteries  , — or  inspection — , 

of                           Signals.  (broken  Signal     Roadway 

roads.  jars,etc.).  Dept.         Dept. 

4  Electro-pneumatic  semaphore    97                   677              342 

14      Electric  semaphore 771  1,621             594 

5  Electro-gas  semaphore 11                     21                 9 

16       Enclosed  disk    876  1.318             511 

5      Clockwork    disk    322  1,715  436 

Total     2,077  5,352         1,892 


Miscel- 

laneous. 

Total. 

343 

1,459 

2,080 

5,066 

94 

135 

•  1,741 

4.446 

856 

3,329 

14,435 
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G.   Bouscaren. 


Mr.  Giistave  Bouscaren,  one  of  the  ablest 
civil  engineers  of  this  country,  died  at  his 
home  in  Cincinnati,  Ohio,  on  Sunday  last, 
at  the  age  of  64.  He  had  been  in  precarious 
health  for  more  than  a  year  and  had  been 
confined  to  his  home  for  many  months. 

Louis  Frederic  Gustave  Bouscaren  was 
born  August  25,  1840,  at  Pointe-a-Pitre, 
Island  of  Guadaleupe,  French  West  Indies, 
of  French  parentage,  his  father  having  been 
an  officer  in  the  service  of  the  first  Napoleon. 
His  family  removed  to  the  United  States  dur- 
ing the  boyhood  of  Gustave.  He  studied  in 
St.  Xavier  College,  Cincinnati,  and  in 
Georgetown  College,  Ky.  In  1853  he  entered 
the  Lysee  St.  Louis,  Paris,  France,  graduat- 
ing in  1859,  and  afterward  took  the  course 
in  mechanical  and  civil  engineering  in  the 
Ecole  Centrale  des  Arts  et  Manufactures. 
Returning  to  the  United  States  he  began  his 
professional  work,  in  1862,  as  a  mechanical 
and  architectural  draftsman  in  Cincinnati. 
He  entered  upon  his  railroad  career  in  1865 
as  an  assistant  engineer  on  the  Ohio  &  Mis- 
sissippi. Later  he  was  in  charge  of  con- 
struction, successively  on  the  Vandalia,  the 
Cairo  &  Vincennes,  and  the  St.  Louis  &  South- 
eastern. 

In  1873  he  was  called  to  the  construction 
Of  the  Cincinnati  Southern  as  first  assistant 
to  the  chief  engineer,  Mr.  Thomas  D.  Lovett, 
and  upon  Mr.  Lovett's  retirement  in  1876 
he  became  the  chief  engineer  of  that  import- 
ant work,  continuing  in  the  position  until 
the  completion  and  opening  of  the  road,  and 
afterward  as  chief  engineer  of  the  operating 
company,  the  Cincinnati,  New  Orleans  & 
Texas  Pacific.  During  this  latter  period  the 
New  Orleans  &  North  Eastern  and  the  Vicks- 
burg,  Shreveport  &  Pacific,  were  built  by  in- 
terests under  the  control  of  the  C,  N.  0.  & 
T.  P.,  with  Mr.  Bouscaren  as  chief  engineer. 
Resigning  in  1884  he  opened  an  office  in  Cin- 
cinnati  for  practice  as  consulting  engineer. 

Among  the  notable  works  of  which  he  had 
charge  after  that  date  were  the  construction 
of  the  Covington  (Ky.)  water  works  and 
the  new  system  of  water  supply  for  Cincin- 
nati, of  which  he  was  chief  engineer  from 
its  inception  until  his  death.  He  also  de- 
signed and  had  charge  of  the  reconstruction 
of  the  Covington  &  Cincinnati  suspension 
bridge,  originally  built  by  Roebling,  and  of 
designs  for  the  Chesapeake  &  Ohio  bridge 
over  the  Ohio  river  at  Cincinnati.  He  served 
on  many  engineering  commissions  and  com- 
mittees of  the  American  Society  of  Civil  En- 
gineers, among  which  may  be  named  the 
commission  appointed  by  President  Cleve- 
land to  report  upon  the  feasibility  of  and 
the  longest  practicable  span  for  a  bridge 
over  the  North  River  at  New  York;  and 
(as  chairman)  on  the  committee  of  the  Am. 
Soc.  C.  E.,  to  report  upon  a  standard  rail 
section.  This  memorable  report  revolution- 
ized and  standardized  rail  sections  for  Amer- 
ican railroads  to  such  an  extent  that  more 
than  three-fourths  of  all  the  rails  now  pro- 
duced in  this  country  conform  to  the  section 
recommended  by  the  committee. 

About  the  time  of  the  construction  of  the 
Cincinnati  Southern  the  science  and  art  of 
bridge  building  made  very  notable  advances, 
and  in  these  Mr.  Bouscaren  took  a  conspic- 
uous part.  His  specifications  for  the  bridges 
on  that  road  introduced  radical  innovations, 
since  very,  generally  adopted,  in  the  design 
and  construction  of  railroad  bridges.  It  may 
fairly  be  said  that  he  was  the  pioneer  in 
not  a  few  features  of  modern  railroad  bridge 
design,  and  he  did  not  escape  the  common 
penalty  of  the  advanced  thinker  in  every 
field  of  human  effort,  though  he  had  the 
good  fortune  to  live  to  see  his  work  vindi- 
cated. He  introduced  the  use  of  train  dia- 
grams in  figuring  live  load,  and  his  specifica- 


tions were  the  first  to  require  the  testing  to 
destruction  of  full  sized  compression  mem- 
bers. He  also  introduced  many  improve- 
ments in  bridge  details.  Under  his  specifica- 
tions the  two  most  notable  bridges  of  the 
period  were  constructed — the  Ohio  river 
bridge  at  Cincinnati  with  its  then  unequalled 
truss  channel-span  of  519  ft.,  and  the  remark- 
able bridge  over  the  Kentucky  river,  the 
first  important  cantilever  bridge  built  in  this 
country. 

At  the  time  of  his  death  Mr.  Bouscaren 
was  a  vice-president  of  the  American  Society 
of  Civil  Engineers,  and  chairman  of  the 
special  committee  of  the  society  to  further 
consider  and  report  upon  railroad  rail  sec- 
tions. Mr.  Bouscaren  was  peculiarly  well 
equipped  intellectually  for  his  profession. 
His  highly  cultured  mind  was  vigorous,  anal- 
ytical, persistent  and  bold;  few  men  had  lo 
a  greater  degree  the  courage  to  follow  their 


will  be  felt  keenly  not  only  by  hosts  of  warm 
friends,  but  by  the  large  number  of  engineers- 
who  as  young  men,  were  members  of  his 
professional  family,  and  owe  not  a  little  of 
their  success  to  his  kindly  help  and  thorough, 
training. 


Railroad    Shop   Tools. 
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Fig.    1 — Upright   Drill,   W.    F.  &   John    Barnes   Company 


convictions.  His  work  was  broadly  planned 
and  worked  out  with  painstaking  attention 
to  the  minutest  details.  His  conception  of 
engineering  work  seemed  to  be  that  the  best 
was  never  too  good,  and  that  anything  which 
fell  short  of  that  high  standard  was  to  be 
tolerated  only  when  conditions  made  it  una- 
voidable. It  followed  naturally  that  he  ex- 
pected and  insisted  upon  a  high  standard  of 
performance  on  the  part  not  only  of  his  pro- 
fessional assistants,  but  of  contractors  en- 
gaged upon  work  under  his  supervision.  If 
sometimes  considered  rather  exacting  by  the 
latter  class,  his  motives  were  understood  and 
respected  by  them,  and  his  conscientious  pro- 
bity and  honor  were  unquestioned.  In  his 
personal  and  social  relations  he  was  a  Chris- 
tian gentleman — what  more  need  be  said? 

His  death  is  a  serious  loss  to  the  profes- 
sion   which    he    adorned    and    honored,    and 


UPRIGHT   DRILLS. 

The  drill  shown  in  Fig.  1  is  made  by  W.  F. 
&  John  Barnes  Company,  Rockford,  111.  This 
tool  is  known  as  the  No.  3  upright  drill  and 
it  has  a  34-in.  swing.  It  is  8  ft.  2  in.  high  and 
the  distance  from  the  spindle  to  the  base  is 
57  in.  The  diameter  of  the  column  is  9V4 
in.  and  the  spindle  is  l^/u  in.  in  diameter 
and  has  a  No.  4  Morse  taper  hole.  The- 
spindle  has  roller  thrust  bearings,  self-feed, 
automatic  stop,  a'nTl 
quick  return  motion. 
The  maximum  distance 
from  the  spindle  to  the 
table  is  39%  in.  The 
table  is  30  in.  in  diame- 
ter and  has  a  vertical 
hand  adjustment  which 
is  operated  by  means  of 
the  miter  gears  and 
screw  shown  in  the  illus- 
tration. The  sliding 
head  has  a  vertical  ad- 
justment of  29  in.  and 
the  spindle  has  a  travel 
of  161/4  in.  There  are 
eight  changes  of  positive 
gear-driven  feed  ranging 
from  .006  to  .064  in.  per 
revolution  of  the  spindle 
and  the  back  gear  ratio 
is  6  to  1.  The  weight  of 
the  machine  is  2,600  lbs. 
and  the  floor  space  re- 
quired is  76  in.  x  26%  in. 
The  countershaft  should 
run  at  175  r.p.m. 

The  illustration.  Fig.  2, 
shows  a  machine  made 
by  A.  D.  Quint,  Hartford, 
Conn.  It  is  known  as  the 
Quint  No.  4  turret  ma- 
chine and  is  designed  for 
boring,  drilling,  reaming 
and  tapping  holes  with 
but  one  setting  of  the 
work.  It  practically 
holds  the  same  relation 
to  the  common  drill  press 
that  the  turret  lathe 
holds  to  the  common 
lathe  on  work  that  can 
be  rotated.  For  certain 
classes  of  work  this  drill 
is  better  than  the  multi- 
ple spindle  drill,  for 
when  using  the  latter,  work 
moved,  in  turn,  after  each 
from  one  spindle  to  another, 
turret   drill,    the   drills,   reamers, 


must  be 
operation 
With  the 
taps,  etc.,. 

are  placed  in  their  respective  spindles,  each 
of  which  has  an  independent  stop  which  can 
be  adjusted  for  different  depths  of  holes. 
These  different  tools,  as  in  the  turret  lathe, 
can  all  be  brought  to  the  center  and  in  posi- 
tion for  use  without  stopping  the  machine. 
All  of  the  tools  in  the  head  that  are  not  in 
use  do  not  rotate  and  are  out  of  the  way  and 
do  not  interfere  with  the  work.  The  illus- 
tration shows  a  4-spindle,  32-in.  machine  fitted' 
with  a  reversing  tap  holder  suitable  for  drill- 
ing or  tapping  up  to  2  in.  in  solid  iron.  The 
base,  column,  stand  and  table  are  the  usual 
type  used  on  upright  drills.  The  sliding 
head  on  the  column  is  balanced  by  a  weight, 
and  carries  the  feed  mechanism,  the  locking^ 
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device  and  the  steel  spur  gearing  for  the 
transmission  of  motion  from  the  verti?-;! 
shaft  to  the  revolving  tool  spindle.  On  the 
sliding  head  is  mounted  a  rotary  turret  head. 
All  the  spindles  in  the  turret  are  indexed  to 
the  same  point  when  the  spindle  is  in  posi- 
tion for  work.  Any  spindle  wanted  may  be 
swung  into  position  without  stopping  the 
machine  hy  means  of  a  lever  shown  on  the 
front  of  turret,  which  when  moved  to  the 
right  will  release  the  index  pin.  When  the 
turret  is  revolved  to  the  spindle  wanted,  the 
lever  will  automatically  lock  the  turret  head 
with  the  spindle  running  in  position  for 
work.  The  hand  feed  is  operated  by  a  hand- 
wheel  in  front  of  the  turret.  The  power  feed 
is  operated  by  the  belt  and  cone  pulleys  on 
the  sliding  head.  The  feed  is  started  and 
stopped  by  the  knock-off  in  front  of  the  hand 
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ated  by  miter  gears.  The  adjustable  arm 
which  carries  the  table  can  be  swung  aside 
so  that  the  base  plate  can  be  used  for  drill- 
ing. The  back  gearing  is  operated  by  a  lever 
which  i.s  within  easy  reach  of  the  operator. 
The  spindle  is  2':<>  in.  in  diameter  and  is  of 
hammered  crucible  steel  fitted  with  a  solid 
forged  collar,  and  is  reamed  to  fit  a  No.  5 
Morse  taper  and  will  hold  drills  from  27,,, 
in.  to  .3  in.  inclusive.  The  wear  between  the 
quill  and  the  spindles  is  taken  care  of  by  a 
loose,  hardened  tool  steel  collar  which  is 
cupped  to  hold  oil.  The  quill  has  a  threaded 
collar  for  taking  up  wear.  All  gears,  are  cut 
from  solid  blanks.  The  countershaft  is  at 
the  base  of  the  machine,  and  the  driving 
shaft  and  spindles  run  in  cap  boxes.  The 
distance  from  the  face  of  the  post  to  the 
center  of  the  table  is  20  in.,  the  maximum 
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The  Block  System  in   Iowa. 


At  the  meeting  of  the  Iowa  Railway  Club 
which  was  held  at  Des  Doines  on  September 
12,  there  was  an  animated  discussion  on  the 
question  whether  or  not  the  block  system  can 
be  used  on  the  railroads  of  the  west  and,  if 
it  can  be  used,  whether  it  is  worth  having. 
At  a  previous  meeting  a  paper  had  been  read 
by  Mr.  P.  G.  Campbell,  Chief  Train 
Despatcher  of  the  Chicago  &  North  Western, 
at  Boojie,  speaking  favorably  of  the  block 
system,  and  at  this  September  meeting  Mr. 
A.  T.  Woodruff,  Examiner  on  the  Chicago 
Great  Western,  read  a  paper  sustaining  the 
opposite  side  of  the  question;  and  the  subject 
was  discussed  by  Messrs.  Hammill,  Shipley 
and  others. 

Mr.  Woodruff  says  that  the  increase  in 
operating  expenses  resulting  from  the  use 
of  the  block  system  on  the  average  western 
railroad  will  amount  to  about  $1,000  a  month 
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Fig.    2 — The    A.    D.    Quint    Upright    Turret    Machine. 


Fig.    3 — Upright    Drill,    New    Haven    Manufacturing    Company. 


wheel,  or  it  can  be  set  to  stop  automatically 
for  any  depth  up  to  28  in,  by  means  of  the 
stop  shown  on  the  face  of  the  column.  The 
quick  return  of  the  head  is  obtained  by 
means  of  the  pilot  wheel  on  the  left-hand 
side  of  the  head.  The  clutch  for  connecting 
the  back  gears  may  be  thrown  in  or  out  while 
the  tool  is  running.  These  Quint  turret  ma- 
chines are  made  in  four  sizes  with  from  four 
to  12  spindles. 

Fig.  3  shows  a  40-in.  swing,  back-geared 
drill  made  by  the  New  Haven  Manufacturing 
Company,  New  Haven,  Conn.  The  spindle 
of  this  machine  is  balanced  and  has  a  feed 
of  12  in.  operated  either  by  hand  or  power, 
has  an  automatic  stop,  a  quick  return  motion 
and  an  index  for  measuring  the  depth  of  the 
hole  drilled.  The  shipper  is  fitted  with  a 
brake  for  stopping  the  spindle  quickly.  The 
head  is  adjusted  by  means  of  a  screw  oper- 


distance  from  the  spindle  to  the  base  plate 
is  53  in.,  and  the  greatest  distance  from  the 
spindle  to  the  table  is  34  in.  The  vertical 
traverse  of  the  table  is  15  in.  and  the  vertical 
traverse  of  the  adjustable  head  is  14  in.  The 
planed  surface  of  the  base  plate  measures  35 
in.  x  32  in.,  and  the  diameter  of  the  adjust- 
able table  is  36  in.  The  machine  is  9  ft.  high 
and  weighs  about  4,200  lbs.  The  driving  pul- 
leys are  16  in.  in  diameter  and  have  a  iV). 
in.  face.  The  largest  cone  pulley  is  14  in. 
in  diameter  and  it  takes  a  3-in.  belt.  The 
countershaft  should  run  at  225  r.p.m.  These 
drills  can  be  arranged  for  tapping  by  adding 
a  pair  of  friction  pulleys  which  are  sup- 
ported in  a  bracket  attached  to  the  rear  of 
the  base  of  the  machine.  A  device  for  auto- 
matically reversing  the  machine  and  running 
back  the  tap  by  power  is  also  supplied  when 
desired.  (To  be  continued.) 


for  each  100  miles;  which  means,  we  suppose,, 
that  usually  it  is  found  necessary  to  put  on 
about  20  additional  operators  or  signalmen 
in  a  road  of  that  length.  From  this  he  goes 
on  to  argue  that  unless  the  cost  of  collisions 
is  reduced  at  least  $12,000  a  year  the  block 
system  is  too  expensive.  As  he  has  not  found 
any  hundred  miles  in  Iowa  where  the  col- 
lision losses  have  amounted  to  this  sum,  he 
is  satisfied  that  the  block  system  is  not  worth 
having.  He  holds  that  the  delays  due  to 
block  signaling  and  their  cost  are  a  dead  loss. 
He  believes  that  every  attempt  to  work  the 
absolute  block  system  on  lines  of  heavy  traf- 
fic in  the  west  have  failed;  permissive  block- 
ing had  to  be  substituted.  Permissive  block- 
ing is  dangerous;  no  railroad  man  can  be 
made  to  believe  that  the  rule,  to  run  under 
control  when  a  permissive  signal  is  given, 
will  be  lived  up  to.     The  undar-control  rule 
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is  not  made  any  safer  by  having  the  initials 
«f  the  despatcher  on  the  caution  card.  Mr. 
Woodruff  went  on  to  detail  some  of  the  bad 
practices  which  he  finds  where  the  block 
system  is  ostensibly  in  use. 

An  operator  is  liable  to  signal  a  clear  block 
\yhen  it  is  not  clear.  This  may  result  from  the 
mechanical  oversight  of  a  sleepy  operator  or 
from  a  misunderstanding.  An  incompetent 
^)perator  misinterprets  the  telegraphic  code.  ,  A 
'■get  there"  operator  clears  the  block  when  a 
train  is  "coming"  to  release  a  following  train, 
which  may  otherwise  be  seriously  delayed  for 
-an  opposing  train.  The  nervous  operator  loses 
iis  head.  A  stupid  operator  don't  know  why 
he  did  it. 

A  conductor  will  perhaps  occupy  the  main 
track  at  a  station  doing  work,  figuring  that  the 
■operator  is  protecting  him.  The  operator  does 
not  understand  it  that  way  and  the  train  is  un- 
protected. 

A  favorite  trick  of  a  certain  class  of_  night 
■operators  is  to  find  out  "what  is  coming,"  then 
change  the  position  of  the  signal  to  "proceed" 
-and  go  to  sleep,  depending  on  the  first  passing 
train  to  awaken  them. 

The  custom  of  using  the  train  order  signal 
for  a  block  signal  is  a  dangerous  practice  pecu- 
liar to  the  block  system.  The  normal  position 
■of  the  signal  is  at  "Stop."  There  is  nothing  to 
remind  the  operator  that  he  has  orders  for  a 
train  and  nothing  to  indicate  to  the  engineer 
that  orders  are  awaiting  him.  It  all  depends 
■on  the  operator's  memory,  which  if  defective 
will  result  in  his  failing  to  deliver  the  orders. 

Another  thing  which  must  not  be  overlooked, 
responsibility  has  been  removed  from  train  and , 
engine-men,  who  as  a  class  are  men  of  experi- 
ence and  mature  judgment,  and  increa.sed  re- 
sponsibility imposed  upon  operators,  who  as  a 
class  are  young,  frequently  inexperienced  and 
sometimes,  perhaps,   incompetent. 

As  a  preventive  of  butting  collisions  the 
manual  block  system  affords  additional  secur- 
ity, but  Mr.  Woodruff,  while  admitting  this, 
declares  that  displaying  the  stop  signal  at 
meeting  points  is  simpler  and  less  expensive. 

Mr.  Campbell,  whose  paper  had  been  criti- 
cized, was  the  first  speaker  in  response  to 
Mr.  Woodruff.  He  spoke  of  a  recent  case 
"Where 

"A  heavy  freight  train  broke  an  air  hose,  and 
hurt  the  conductor  and  rear  brakeman,  and 
there  was  nobody  there  to  protect  the  train 
until  the  men  at  the  head  end  of  the  train  got 
back  and  saw  the  condition  of  affairs,  and  they 
flagged  hack." 

As  to  butting  collisions,  the  order  at  the 
meeting  point  is  all  right  if  there  he  an  order, 
hut  many  of  the  collisions  are  between  trains 
which  should  meet  according  to  the  time- 
table and  rules,  no  orders  being  issued. 
In  two  years  on  his  (block  signaled)  division 
lie  could  recollect  no  collision  of  either  kind. 

Mr.  Hammill  (C.  &  N.  W.)  with  ten  years' 
■experience  as  despatcher  and  trainmaster 
on  a  road  using  the  block  system  combated 
the  claim  that  the  block  system  caused  de- 
lays. On  one  division  he  had  moved  28  stock 
trains,  six  passenger  trains  and  three  fast 
freights  in  one  direction  and  a  corresponding 
movement  in  the  opposite  direction,  in  one 
•day,  with  an  outlay  of  not  over  $200  for  over- 
time of  freight  trainmen,  mostly  those  on 
way  freights.  Mr.  Hammill  cited  instances 
of  the  block  system  preventing  collisions 
where  operators  or  despatchers  had  neglected 
to  give  proper  meeting  orders.  If  he  were 
general  manager  of  a  railroad  on  which 
there  were  but  two  trains  a  day,  one  each 
way,  he  would  use  the  absolute  block  system. 

Mr.  Campbell,  in  telling  of  the  practice  on 
the  North  Western,  said  that  enginemen 
sometimes  objected  to  running  on  a  caution 
card  at  night  when  patches  of  fog  are  liable 
to  arise;  and  the  despatcher  never  compels 
an  engineman  to  run  on  a  caution  card.  Re- 
garding the  assertion  that  enginemen  ru.a- 
ning  under  a  permissive  signal  do  not  care- 
fully regulate  their  speed,  he  said  that  the 
train  sheets  would  show  that  the  claim  -s' 
not  true,  as  regards  his  division;  trains 
running  under  permissive  signaling  take 
much  more  time  than  those  which  get  clear 
signals.  In  his  experience,  on  two  divisions, 
he  has  never  known  a  train  to  get  into  trou- 


ble while  running  under  a  caution  card.  It 
must  be  acknowledged  that  the  block  system 
permits  certain  kinds  of  carelessness,  "but 
all  you  need  to  do  is  to  drill  the  men  and 
discipline  them  a  little  stronger,  and  you 
will  get  the  desired  results."  On  the  Iowa 
division  10  to  15  caution  cards  are  issued 
daily;  nearly  all  of  them  are  for  way  freight 
trains. 

Mr.  Schevenell. — Mr.  Woodruff  has  ad- 
mitted that  the  manual  block  system  is  use- 
ful as  a  precaution  against  head  end  colli- 
sions; and  I  want  to  say  that  in  the  last  ten 
years  four  or  five  disasters  have  been 
averted  just  in  this  way.  Despatchers  issue 
orders  for  a  train  to  run  extra  and  overlook 
an  opposing  extra;  a  despatcher  seldom  dis- 
covers an  error  of  that  kind  until  it  is  too 
late,  while  the  block  system  does  prevent 
the  collision.  This  feature  alone  will  pay 
for  the  extra  expense  of  the  block  system. 
The  claim  that  the  block  system  increases 
expenses  $1,000  a  month  is  excessive.  With 
the  light  traffic  which  has  been  referred  to 
in  this  discussion  it  can  be  installed  with- 
out one  cent  of  extra  expense;  though,  of 
course,  it  is  necessary,  at  some  stations 
where  there  is  no  night  operator,  to  lengthen 
the  block  sections  at  night. 

On  the  North  Western  for  three  years 
much  double  tracking  has  been  done  between 
Belle  Plaine  and  Council  Bluffs;  30  to  50 
miles  west  of  Boone,  and  the  same  amount 
east  of  Boone  each  year.  For  this  work  40 
to  65  work  trains  have  been  employed  from 
early  spring  to  late  fall.  There  was,  of 
course,  much  changing  of  grades  also.  The 
block  system  was  in  use  and  the  work  trains 
were  run  under  permissive  signals,  but  dur- 
ing all  this  time  there  was  no  accident. 


Storage     Batteries    for    Signal     and    Track 
Circuits. 


The  Electric  Storage  Battery  Company,  of 
Philadelphia,  has  issued  a  description  of  the 
installations  of  its  chloride  accumulators  on 
the  Reading  and  the  Pennsylvania  roads; 
nd  we  give  it,  condensed,  below.  The  Read- 
ing installation  is  in  connection  with  Hall 
disk  signals  and  the  Pennsylvania  with  West- 
inghouse  electro-pneumatic. 

In  the  case  of  interlocking,  when  there  is 
a  considerable  current  demand  within  a  lim- 
ited area,  storage  batteries  have  already 
largely  superseded  primary  batteries,  but  in 
block  signaling  the  conditions  are  different. 
On  a  four  track  road,  the  decision  will  un- 
doubtedly be  in  favor  of  the  secondary  bat- 
tery; but  on  single  track  the  primary  battery 
will  frequently  show  better  economy.  An  in- 
stallation has  just  been  completed  by  the 
Philadelphia  &  Reading  between  Wayne  Junc- 
tion and  Huntingdon  street,  Philadelphia, 
where  the  concentration  of  the  devices  requir- 
ing current  has  made  the  comparison  of  the 
cost  of  furnishing  power  by  primary  cells  and 
by  storage  batteries  greatly  in  favor  of  the 
latter.  It  is  estimated  that  the  cost  of  the 
storage  battery  installation  will  be  returned 
within  the  first  year's  operation.  This  sec- 
tion consists  of  four  tracks,  and  is  12,500 
ft.  long.  The  primary  cells  were  distributed 
at  eight  points,  a  total  of  1,203  cells  being 
used.  At  each  of  these  points  storage  bat- 
tery cells,  type  PT,  have  been  put  in,  requir- 
ing a  total  of  134  cells  to  displace  the  1,203 
primary  cells.  This  type  of  cell  has  a  capa- 
city of  24  ampere  hours.  At  each  location 
there  are  two  sets  of  storage  cells,  one  being 
used  to  operate  the  signals  while  the  other 
set  is  being  charged.  In  other  words,  there 
are  67  storage  cells  in  service  at  one  time. 
The  number  of  cells  in  each  set  at  each  bat- 
tery point  varies  from  a  minimum  of  seven 
to  a  maximum  of  20,  this  being  necessary  on 
account   of    the   different    voltages    required. 


From  some  of  the  battery  points  several  cir- 
cuits of  different  voltage  are  desired,  and 
this  is  accomplished  with  one  battery.  Re- 
sistance in  the  form  of  counter  electro-mo- 
tive-force cells  is  used  to  reduce  the  voltage 
to  the  requirements  of  the  minimum  voltage 
circuit. 

At  a  point  approximately  3,000  ft.  from 
Wayne  Junction  is  the  charging  station. 
Here  are  installed  two  direct-connected  gen- 
erating sets,  each  having  a  capacity  of  273 
volts  and  10  amperes.  Two  generators  are 
provided  in  order  that  one  shall  serve  in 
case  of  a  breakdown  of  the  other.  From  this 
charging  station  two  charging  circuits  are 
run,  a  No.  12  wire  to  Wayne  Junction,  and 
a  No.  10  to  Huntingdon  street.  There  is  a 
rheostat  which  can  be  inserted  in  either  cir- 
cuit. Each  day  one  of  the  batteries  at  each 
battery  point  is  thrown  upon  the  charging 
circuit  while  the  other  is  left  to  operate  the 
signals.  The  batteries  on  charge  at  the  va- 
rious battery  points  on  each  charging  circuit 
are,  therefore,  all  in  series  with  each  other 
and  are  cut  out  one  by  one  as  they  are 
filled.  The  system  has  been  working  in  the 
most  satisfactory  manner,  and  the  labor  has 
been  somewhat  reduced. 

The  Pennsylvania  Railroad  is  using  stor- 
age batteries  for  signal  work  on  the  Phila- 
delphia Division,  from  Philadelphia  to 
Downingtown;  on  the  Pittsburg  Division, 
from  Gallitzin  to  Wiltmere;  on  the  Monon- 
gahela  Division,  from  Pittsburg  to  Thomp- 
son; on  the  Maryland  Division  of  the  Phila- 
delphia, Baltimore  &  Washington,  from  Phil- 
adelphia to  Wilmington;  and  from  Allegheny 
to  Homewood  on  the  Eastern  Division  of  the 
Fort  Wayne. 

The  first  installation  made  by  the  Penn- 
sylvania was  on  the  division  between  Phila- 
delphia and  Paoli,  about  three  years  ago. 
The  signals  between  these  points  are  spaced 
approximately  3,000  ft.,  and  in  the  base  of 
each  semaphore  are  from  two  to  four  cells 
of  "Chloride  Accumulator,"  type  5-E,  capa- 
city 80  ampere  hours.  One  cell  is  discharged 
upon  the  track  and  signal  circuits,  while  the 
other  cells  are  being  charged.  Each  day  an 
inspector  goes  over  the  route  and  changes 
the  batteries  from  charge  to  discharge. 
While  the  batteries  are  thus  inspected  each 
day  and  charged  every  second  day,  the  cells 
are  of  sufficient  size  to  operate  the  signals 
for  five  or  six  days.  With  the  old  system  of 
gravity  cells  it  would  be  necessary  to  install 
about  24  primaries  in  the  place  of  each  of 
the  two  storage  cells,  and  it  would  require 
five  or  six  times  the  number  of  men  for 
handling  the  batteries.  With  gravity  it  was 
customary  to  have  two  distinct  batteries,  one 
upon  the  track  circuit  and  one  upon  the  sig- 
nal circuit.  With  the  storage  battery  one 
cell  operates  both. 

The  Southern  Pacific  Railway  has  storage 
batteries  whiqh  are  carried  from  the  signals 
to  the  generating  station,  charged  and  re- 
turned. This  road  is  using  a  cell  of  50  am- 
pere hours  capacity,  these  cells  being  con- 
tained in  rubber  jars,  mounted  in  wood  cases 
— two  cells  to  each  case,  with  handles  so 
that  they  can  be  readily  transported.  The 
weight  of  each  of  these  cells  is  approximate- 
ly 12  pounds. 

Bach  of  these  storage  cells  replaces  eight 
primary  cells.  Four  of  these  cells  are  used 
to  each  signal,  or  to  each  pair  of  signals 
where  the  signals  are  near  enough  together 
to  permit  this.  Once  a  month  the  cells  are 
returned  to  the  charging  station,  inspected 
and  recharged.  The  cells  are  charged  in  sets 
of  seven,  four  to  each  set,  making  28  cells 
in  all.  These  charged  batteries  are  then  re- 
turned and  exchanged  for  others  which  have 
been  in  use  for  one  month. 

Many  of  the  principal  railroads  of  the  coun- 
try use  chlorideaccumulators  in  signal  service. 
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ST.    LOUIS    AND    THE    WORLD'S    FAIR, 

Articles  in  our  issues  of  September  23, 
October  28  and  November  11  gave  some  im- 
pressions of  the  Louisiana  Purchase  Expo- 
sition, ending  with  notes  on  the  passenger 
cars.  It  remains  to  mention  the  freight 
cars,  the  electric  cars  and  what  may  ba 
called  some  unconscious  exhibits— that  is, 
those  features  of  railroading  in  St.  Louis 
outside  the  World's  Fair,  which  one  sees  in 
going  to  the  fair  and  which  are  of  interest 
either  to  native  or  to  foreigner.  These  last 
are  chiefly  at  the  Union  Station.  The  two 
throats  to  the  yard  (plan  published  in  the 
Railroad  Gazette,  March  20,  1903,  p.  212) 
appear  to  make  a  very  satisfactory  arrange- 
ment—assuming that  it  is  desirable  to  have 
a  single  station  600  ft.  wide.  The  yard  and 
its  approaches  make  one  of  the  two  largest 
stations  in  the  country;  and  as  far  as  train 
movements  are  concerned  it  may  perhaps  be 
considered  a  larger  yard  than  Boston  for 
the  reason  that  in  the  Boston  station  the 
trains  of  the  Plymouth  and  Midland  divi- 
sions can  be  kept  entirely  separate  from 
those  that  run  to  the  Back  Bay,  thus  mak- 
ing two  stations  practically  independent  of 
each  other.  This  is  not  true,  or  not  so  fully 
true,  at  St.  Louis. 

All  through  trains,  and  nearly  or  quite 
all  local  trains  are  invariably  backed  into 
the  St.  Louis  station.  This  makes  it  pos- 
sible to  have  the  notices  of  prospective  train 
arrivals,  five  minutes  in  advance,  all  sent 
to  the  offices  in  the  station  from  one  point, 
the  signal  cabin  at  the  junction  of  the  shed- 
track  throats  with  the  main  line.  The  use 
of  the  telautograph  for  giving  these  notices 
was  described  in  our  issue  of  September 
16,  page  33.5.  And  backing  the  trains  in  is 
a  good  thing  for  the  baggage  department, 
as  baggage  cars  both  incoming  and  outgoing 
stop  always  at  the  same  place,  near  the  bag- 
gage storage  rooms;  but  to  the  passenger  it 
seems  as  though  the  multiplication  of  five 
minutes  by  the  number  of  passengers  arriv- 
ing at  the  station  in  a  year  must  foot  up 
an  enormous  number  of  hours  wasted.  The 
freight-car  passenger  specials,  run  by  the 
Wabash,  between  the  station  and  the  Fair 
grounds  are  run  into  the  station  head  first. 
These  trains,  by  the  way,  do  not  make  very 
fast  time.  The  moderate  speed  (which  in- 
cludes some  slackenings  on  account  of  junc- 
tions or  other  yard  conditions),  with  the  un- 
pleasant features  of  freight-car  riding,  seems 
to  be  sufficient  to  lead  a  good  many  passen- 
gers to  take  the  street  cars  instead.  These 
are  more  frequent,  though  they  consume  a 
good  deal  more  time  for  the  through  jour- 
ney: and  as  they  are  well  managed  and,  for 
many  passengers,  start  at  places  more  con- 
venient than  the  Union  station  train  shed, 
they  take  the  bulk  of  the  business.  Our 
friends  from  Europe  will  not  see  the  best 
of  tracks  on  these  street  lines,  but  in  other 
respects  will  see  probably  as  good  an  ex- 
ample of  city  "trolley"  transportation  as 
can   be   found  outside  of   Massachusetts. 

The  reason  that  the  baggage-room  space 
at  the  Union  station  is  nearly  all  at  the 
outer  end  of  the  shed  is  that  it  is  so  exten- 


sive that  there  is  no  room  for  it  elsewhere. 
It  is  beneath  the  tracks,  with  wagon  ways 
approaching  from  both  sides.  The  checking 
room — in  the  usual  place,  not  far  from  the 
concourse — is  connected  with  the  large 
underground  room  by  pneumatic  tubes,  so 
that  claim  checks  and  records  of  individual 
trunks  are  whisked  back  and  forth  with  no 
appreciable  delay.  Every  piece  deliv.ered  at 
the  underground  room  by  a  teamster  or 
hackman  for  an  outgoing  train  is  weighed, 
and  its  weight  entered  on  its  card-check 
record  so  that  excess-baggage  disputes  are 
done  away  with.  Six  or  eight  men  in  the 
checking  room  keep  records  of  all  baggage, 
so  classified  by  check  numbers,  that  the 
owner  and  his  baggage  are  always  quickly 
connected  when  required.  In  the  month 
of  August  the  number  of  pieces  of  baggage 
handled  was  268,044,  about  double  the  num- 
ber in  that  month  last  year.*  Brass  checks 
are  now  used  for  only  a  small  fraction  of 
the  baggage  sent  from  this  station. 

The  main  floor  of  the  Union  station, 
above  the  track-level  floor,  has  always  been 
unpopular  because,  as  long  as  there  was 
room  in  the  lower  story,  passengers  pre- 
ferred to.  stay  there  because  of  its  ease  of 
access  and  nearness  to  trains;  but  this  sum- 
mer the  upper  room  has  been  used  from 
necessity.  Two  stairways  were  put  in  lead- 
ing down  to  the  concourse  about  30  ft.  out 
— the  top  landing  being  a  bridge  of  that 
length — thus  relieving  the  interior  stair- 
ways of  what  must  otherwise  have  been  an 
intolerable  crush. 

The  "pay  toilets,"  put  in  this  year,  are 
of  two  grades,  five-cent  and  ten-cent.  The 
most  obvious  comment  on  these  is  that  ten 
cents  does  not  buy  any  more  at  some  sta- 
tions than  five  cents  does  at  some  others. 

But  to  return  to  the  World's  Fair.  The 
electric  cars  are  noticeable  chiefly  by  the 
details  which  indicate  that  they  have  been 
designed  to  afford  comfort  and  facilities  for 
comparatively  long  journeys,  as  distin- 
guished from  a  city  street  car,  which  to  a 
considerable  share  of  its  passengers  is  quite 
tolerable  if  it  affords  standing  room  and 
protection  from  wind.t  One  car,  for  the 
San   Francisco   &   San   Jose,    has   a   row  of 

*The  car  movements  and  the  baggage  movement 
at  the  Union  Station  for  October  were  as  fol- 
low.s.  the  total  number  of  cars  that  month  being 
3..'579  more  than  the  total  for  the  month  before 
(September)  : 

Oct..'04.         Oct..'0.'?. 
rassenger  cars  in  and  out.  .  .        77.7.^t  .S7.241 

Baggage  handled,  pieces .300.959  141.581 

The  number  of  train  and  engine  movements  re- 
corded at  the  signal  tower  for  24  hours  from  4  :00 
p.  m.  .July  14th  to  4  :00  p.  m.  July  15th.  was 
2,20.3,  divided  as  follows  : 

Loaded   passenger  trains    740 

Empty  coach  sets  to  storage  yards   396 

Light  engines,  including  switch  and  road  en- 
gines         702 

Switching  movements    188 

Freight  movements    87 

Prom  7  :00  to  8  :00  p.  m.  there  were  158  moves, 
the  heaviest  during  24  hours.  From  8  :00  to  9  :00 
a.  m.,  139  moves  :  and  from  8  :00  to  9  :00  a.  m. 
there  were  56  loaded  passenger  trains  handled  in 
60  minutes. 

fThe  most  prominent  novelty  among  the  electric 
cars  is  a  private  car  for  the  President  of  the  Mil- 
waukee Electric  Railway  &  Lighting  Co.  This  car 
has  all  the  luxury  and  elegance  of  the  ordinary  pri- 
vate car.  and.  in  fact,  might  be  a  copy  of  a  stand- 
ard railroad  officers'  car.  except  In  size.  This  car 
was  built  by  the  St.  Louis  Car  Company,  which 
shows  a  half-dozen  others.  Including  one  with  a 
stee!  frame  in  which  parts  are  left  unfinished  so  as 
to  give  a  good  idea  of  the  different  processes  in 
making  the  frame  and  the  different  stages  of  the 
painting.  One  of  the  cars  is  for  the  Northwestern 
Elevated  of  Chicago,  and  one,  with  copper  siding, 
is  for  the  Interborough  Rapid  Transit  Company  of 
New  York.  The  J.  G.  Brill  Company  shows  a  con- 
vertible car,  to  be  made  open  in  summer  and  closed 
in  winter:  and  another  semi-convertible.  The 
.\merican  Car  Company  and  the  John  Stephenson 
Company  show  one  car  each.  These  cars  are  heavy 
and  strong,  and  designed  for  high  speed.  The 
last-mentioned  has  six-wheel  trucks  and  journals,  5 
in.  X  9  in. 


electric  lights  along  each  side  of  the  clear 
story,  providing  good  reading  light  in  every 
seat.  The  seats,  as  in  all  the  iuterurban 
cars,  are  transverse,  which  has  become  the 
settled  practice;  although  no  one  has  yet, 
we  believe,  been  bold  enough  to  build  a  trol- 
ley car  of  the  width  necessary  to  make  such 
seats  entirely   comfortable  for  two  persons. 

The  two  cars  shown  by  the  American  Car 
&  Foundry  Company  and  the  John  Stephen- 
son Company  are  the  most  ambitious  imi- 
tators of  steam  railroad  cars,  in  the  matter 
of  strength  and  large  size.  The  Master  Car 
Builders'  type  of  coupler,  seen  on  one  of 
them,  evidently  must  be  adopted  generally, 
sooner  or  later,  if  freight  cars  are  to  be  taken 
to  and  from  steam  railroads.  These  two 
cars  are  so  massive  and  well  built  that  they 
could  withstand  a  sizable  butting  collision. 
This  reminds  one  of  the  question,  still  un- 
answered, and  which  must  have  occurred  to 
many  railroad  men,  whether  our  electric 
roads  are  going  to  safeguard  their  passen- 
gers by  steel  car-frames  or  by  the  better 
plan  of  not  having  collisions.  In  attractive 
designs  and  decoration,  and  in  minor  conve- 
niences as  far  as  possible,  they  have  imi- 
tated steam  railroad  practice  with  much 
good  judgment;  but  in  the  art  of  keeping 
trains  from  running  into  one  another  most 
of  the  interurban  lines  are  about  where  the 
steam  roads  were  sixty  or  seventy  years  ago. 

Freight  cars  are  not  conspicuous  at  the 
fair.  Doubtless  they  were  deemed  too  pro- 
saic for  the  purpose  aimed  at  in  filling  up 
the  long  tracks  of  the  Transportation  build- 
ing— to  make  a  show  that  would  attract  the 
multitude.  Therefore  we  have  a  half  dozen 
cars  which  may  be  called  specialties  or  ad- 
vertisements, and  that  is  all.  These  are 
all  well-known  to  our  readers.* 


The  experimental  electric  locomotive  for 
the  New  York  Central,  which  is  described 
elsewhere  in  this  issue,  marks  a  distinct  ad- 
vance in  electric  motive  power,  for  it  em- 
bodies a  number  of  features  never  before 
applied.  The  first  impression  of  the  casual 
observer  in  looking  over  the  machine  is 
the  closeness  with  which  the  best  practice 
in  steam  locomotive  design  has  been  fol- 
lowed. In  the  general  arrangement  of  the 
cab  fixtures,  in  the  frame,  in  the  use  of 
radial  pony  trucks,  there  is  a  striking  simi- 
larity. One  important  object  of  the  design- 
ers was  to  improve  on  the  starting  power 
and  riding  qualities  of  the  steam  engine 
without  attempting  to  eclipse  it  in  maximum 
speed.  The  Marienfelde-Zossen  electric  trac- 
tion tests  aimed  only  at  the  attainment  of 
enormously  high  speed;  this  locomotive  has 
been  designed  for  a  reasonably  high  rate  of 
speed  for  continued  inins,  but  its  salient  tea- 
ture  is  its  large  starting  effort  and  quick 
acceleration.  Any  difference  in  running  time 
between  the  new  and  the  old  mode  of  trac- 
tion will  be  attained  by  increasing  the  ac- 
celeration and  not  by  increasing  the  maxi- 
mum speeds  on  long  runs.  The  best  feature 
of  multiple-unit  traction  is  the  quick  start- 
ing power  of  the  whole  train,  and  in  so  far 

♦The  American  Refrigerator  Transit  Company 
exhibits  a  refrigerator  car  built  at  its  own  sbopa, 
and  the  American  Car  &  Foundry  Company  a  re- 
frigerator car  for  fruit.  The  Schwarzschlld  4 
Sulzberger  Company  has  a  long  car  filled  with 
samples  used  by  its  traveling  salesmen.  A  sales- 
man takes  a  car  of  this  kind  from  city  to  city,  In- 
viting prospective  customers  to  visit  the  car  at 
the  railroad'  station.  There  Is  a  Rettendorf  cylin- 
drical tank  car  of  10,000  gallons  capacity ;  a 
Rodger  ballast, car  and  a  Hart  convertible  flat  car. 


550 


THE     RAILROAD     GAZETTE. 


Vol..  XXXVII..  No  23. 


as  It  IS  possible,  this  locomotive  is  intended  expenses  for  the  year  just  closed  were  $8,753,-  the  project.  When  these  locomotives  and 
to  equal  the  accelerations  obtained  with  the  943  as  against  $8,885,998,  a  decrease  of  $132,-  models  were  exhibited  at  Chicago  they  occu- 
multiple-unit  system.  It  is  designed  for  ^^^-  Net  earnings,  less  amounts  deducted  pied  30,000  sq.  ft.  At  St.  Louis  the  exhibit 
32,000  lbs.  maximum  drawbar  pull;  and  in  ^°'"  repayments  and  belated  repairs,  were  occupies  60,000  sq.  ft.;  and  the  building  now 
the  tests  conducted  last  week  successfully  ?^>336,765,  or  3.84  per  cent,  on  the  indebted-  offered  at  Philadelphia  affords  a  clear  floor 
demonstrated  its  high  power  In  starting  a  "*^^^  °^  ^^^  railroads,  the  largest  per  cent,  space  of  120,000  sq.  ft.  This  building  has 
nine-car   train   easilv   and    miinkiv   with    r.n    ^'°c®  1S99.  track    facilities    and    power    connections,    is 

TPrkinp-  n..  =i-.,^-  "  f  .u  quitKiy  ^'11  no  The  report  in  dealing  with  traffic  volume  well  lighted  and  is  in  a  centrallocation  near 
jerking  oi  slipping  of  the  drivers.  The  and  density,  reduces  all  statistics  to  a  com-  the  Schuylkill  river.  It  is  hoped  that  the 
curves  of  speed,  current  and  voltage  accom-  parative  basis  of  train-miles  and  hence  the  leading  railroads  and  allied  interests  will  as- 
panying  the  description  show  the  uniform  ton-mileage  increase  does  not  show.  Includ-  sure  the  maintenance  of  an  exhibit  in  this 
acceleration  obtained:  and  the  diagram,  ing  live  stock,  3,439,203  tons  of  freight  were  building  until  an  endowment  can  be  secured 
Fig.  2,  shows  the  remarkable  efficiency  of  the  ^^•''"isd  with  2,887,917  train  miles.  This  is  and  permanent  arrangements  made.  The 
machine  through  all  ranges  of  speed.  No  ^^  increase  of  5,576  tons  over  the  largest  pre-  completion  of  an  exhibit  at  Philadelphia  be- 
steam  locomotive  yet  built  can  approach  this  ^^°"^  year's  tonnage  (1901-02)  and  a  de-  fore  next  May,  when  the  International  Rail- 
machine  in  that  respect  crease  of  1,380,274  train  miles,  showing  the    way  Congress  will  meet  in  Washington  is,  of 

decided  increases  in  train  load  accomplished,    course,  much  to  be  desired.     Nowhere  in  the 

^^^ — ^  This  was  chiefly  brought  about  by  the  meth-    world,  except  on  paper,  is  there  such  a  rich 

Victorian   Railways.  ^^^  introduced  to  load  engines  and  cars  up    collection  of  historical  material  concerning 

to  their  full  capacity  and  preventing  as  far    locomotives  and  tracks  as  this  one,  not  even 

For  the   first   time   in    15   years  the   rail-    ^^    possible    the    unnecessary    movement   of    in   Kensington    museum;    and    its   preserva- 
roads  of  Victoria,  Australia    show  this  year    ^™P*-^  ^^^^-     Twenty  new  engines,  four  pas-    tion  and  adequate  care  may  almost  be  called 

a  surplus  of  gross  income  over  operating  ex     ^®"S^^  '^^^^  ^°d  200  steel  freight  trucks  of  12    a  public  dut£^ 

penses  and  interest  on  State  loans;  and  this    ^"*^.  ^^  *°°®  capacity  were  put  into  service  

showing  is  more  remarkable  because  of  the    '^"""^  ^^^  ^^^^-  Union   Pacific. 

excessive  deficit  of  $1,471,815  in  1902-03.    The  

report  for  the  year  ending  June  30,  1904,  just  ^^^  Italian  Ministry,  which  had  till  next  The  rehabilitation  of  the  Union  Pacific  to 
received,  shows  a  surplus  of  $2,500  over  and  "^""^  *-°  decide  whether  it  would  renew  con-  its  present  condition  of  extraordinary  pros- 
above  all  charges,  and  in  many  other  details  *^^^cts  witli  corporations  for  working  the  rail-  perity  is  one  of  the  most  brilliant  achieve- 
indicates  a  strong  and  apparently  successful  '"°^''s  of  the  country  (which  are  state  prop-  ments  in  the  railroad  world.  Less  than  eight 
effort  on  the  part  of  the  Railway  Commis-  ^^^^^^  °^  ^^"^^  them  worked  directly  by  the  years  ago  the  Union  Pacific  was  contemptu- 
sioners  to  operate  the  lines  on  a  paying  basis,  ^^^^e,  has  at  last  decided  for  State  operation,  ously  referred  to  as  two  streaks  of  rust.  To- 
It  will  be  remembered  that  early  in  1903  Mr.  ^  P'^°  *°''  '^'^ich  was  submitted  a  few  months  day  it  is  one  of  the  very  strongest  roads  on 
Thomas  Tait,  then  Manager  of  Transporta-    ^^°'  ^^  *^*^®  ^his  decision  should  be  taken,    the  continent. 

tion  on  the  Canadian  Pacific,  was  appointed  ^^^  railroads  at  present  are  worked  by  three  Last  year  the  company  earned  10.4  per 
Chairman  of  the  Victorian  Railway  Commis-  ^'"®^''  companies,  organized  for  the  purpose,  cent,  on  its  common  stock;  this  year  it 
sioners,  a  position  carrying  with  it  control  °^  contracts  which  were  terminable  June  30,  earned  10.6  per  cent.  This  year,  therefore, 
of  the  operation  of  all  of  the  railroads  in  ^^^^'  °°  *^'"®^  ^^^''^  notice  from  either  party,  it  was  able  to  set  aside  $3,500,000  for  bet- 
the  colony,  which  aggregate  3,381  miles.  ^°^^  parties  gave  the  requisite  notice,  and  terments  and  extraordinary  expense  as 
"While  the  success  of  the  first  year's  opera-  ^"  investigation  was  made  as  to  the  best  against  $1,500,000  last  year.  The  average 
tion  under  Mr.  Tait's  management  is  not  of  P°''cy  to  pursue,  the  ministry  apparently  in-  mileage  operated  decreased  410  miles,  or 
course,  to  be  wholly  attributed  to  methods  aiming  to  a  new  contract  with  the  operating  7.11  per  cent.  This  was  due  to  the  sale  to 
which  he  has  introduced,  he  is  undoubtedly  companies,  if  a  favorable  one  could  be  the  San  Pedro.  Los  Angeles  &  Salt  Lake  Rail- 
entitled  to  a  large  share  of  the  credit  as  a  ^*^cured.  The  decision  in  favor  of  direct  road,  of  certain  lines  which  would  naturally 
personal  achievement.  operation    by   the    State   is    therefore    some-    form  part  of  that  new  system.     This  road, 

The  operating  conditions  in  Victoria  are  ^^^*^  unexpected,  the  more  so  because  it  was  the  San  Pedro.  Los  Angeles  &  Salt  Lake,  is 
in  many  respects  quite  similar  to  those  on  ^^'''  °^  ^^^  program  of  the  party  opposed  under  construction  from  Salt  Lake  City  to 
American  railroads.  There  are  the  same  Ion-  *°  *^*^  Ministry,  which  has  just  been  de-  los  Angeles.  The  Union  Pacific  has  taken 
stretches  of  single-track  road  carrying  light  ^^^^^'^  ^^  ^he  elections  for  Parliament.  The  a  one-half  interest  in  the  enterprise.  The 
traffic,  both  freight  and  passenger,  heavy  ^^^^^try  evidently  had  difficulty  in  deciding,  entire  mileage  turned  over  to  the  new  corn- 
grain  crops  to  be  moved  within  a  short  time  ^"^'  announces  that  it  believes  that  "on  the  pany  was  512  miles,  17  locomotives,  13  pas- 
and,  in  and  around  Melbourne  a  fairly  large  '^^°^'^"  ^be  change  will  be  advantageous,  senger  cars  and  209  freight  cars  going  with 
suburban  and  industrial  traffic  to  be  served  J  operation  by  the  companies  has  been  it.  The  balance  sheet  shows  that  the  Union 
The  gage  of  lines  owned  bv  the  Government  ^^'"^^'^^  complained  of;  the  public  has  been  Pacific  realized'on  this  sale  something  over 
is  5  ft.  3  in.,  with  the  exception  of  about  80        If  !'^".f '  o!*"?   employees   have   fairly    re-    $7,000,000. 

miles  of  2-ft.  6-in.  gage  line  but  the  narrow  '•°^^^'^-  ^^^  ^"^^^e  has  received  substantially  Extensive  new  construction  work  was  in 
gage  lines  are  more  than  usually  well  adapted  ^°.^^^^^^  ''^turn  on  its  immense  investment,  progress  during  the  year.  The  completed 
to  heavy  rolling  stock      Naturally    the  first  companies,  we  see,  were  unwilling    new  mileage  aggregates  271  miles.    The  bet- 

work  of  the  incoming  Chairman'  and  his  T  continue  under  the  old  contracts.  The  terments  were  continued  on  a  large  scale, 
associates  was  to  make  an  inventory  of  the  '^  ^^  '^  extremely  difficult  to  work    Considerable    additions    were     made   to    the 

equipment  and  an  inspection  of  the  condi-  I  Italian  railroads  satisfactorily,  the  con-  equipment.  The  number  of  locomotives  was 
tion  of  the  lines,  and  to  follow  this  with  a  *°™^*'°'^  °^  the  country,  the  nature  of  its  increased  by  32  and  the  freight  cars  by 
comprehensive  scheme  for  an  immediate  re-  P^^^J'^^s,  and  the  economic  condition  of  the  nearly  1,000.  The  road  does  not  pay  for  its 
duel  ion  in  expenses  Fifteen  years  of  in-  T^^i^/  making  the  transportation  prob-  new  equipment  by  car  trusts.  The  report 
efficient  management  had  left  the  lines  with  her  north ''^^'^T  t?-t*  °h  ^^'  countries  fur-  covers  the  operation  of  the  Union  Pacific, 
extraordinary       liabilities      amounting      to      Ai  .'■       l\  ^  ^^^  ^^"^  railroads    Oregon  Short  Line  and  the  Oregon  Railroad 

$3,851,483   in  the  shape  of  deferred  renairs         t^ie  continent  of  Europe  east  of  France  be-    &  Navigation  Company,  a  total  of  5,137  miles 
'      "  .„__._     come  to  an  overwhelming  extent  State  sys-    of  road. 

The  balance  sheet  is  as  follows: 

Cost   of   rond  .Tnd  equip.  .$3.13,788.807 
firsf  oiv  TTi^nfho  «f  tv,,  „„„     *t,  ■"    '"'      V.U.1VCU     uj     uuipuiiiLiuus,    aim    some    otners     Stocks  and  bonds 139, 927, .571 

l^i  Z.ZuLff^rr      ^  ^TV^'''''^'    ^^J'i^-^  "^l^e  ''"t  a  small  part  of  the  total     r-^t  funds  _^!!:!!!,40, ..,  040 

•nas  the  smallest  for  five  years,  but  during    mileage  ~~ .$493,953,049 

the  last  half,  owing  largely  to  an  exception-                 '        --■    -  -  -.^^-^^  Agen[rand''condl7tois. . .  ip.5r.2..-,2r, 

ally  heavy   grain   movement,    following  fine        Major  J.  G.  Pangborn,  Chief  of  the  Haiti-  individuals  and  comnanies  'Vcfslism 

harvests,  the  gross  income  was  the  largest  more  &  Ohio  Railroad  Company's  great  his-  Mateliarand  supplfel'    !'  4^^^^^^^ 

ever    obtained      and    for    the    whole    year  torical  exhil)it  in  the  Transportation  build  if^S^^J^lfZZ;  v;.VnVfir  so^'ooi 

amounted  to  $16,640,602,  being  $340,237  more  ing  at  the  World's  Fair,  is   doing   what  he  l'oan/?o'soXrn'l'acmc  20,4.;o;o27 

than   for  any  previous   year,     ^t  the   same  can    to   interest   railroad    companies    in   the    Oi'is  receivable ^.!1:£^  .■lo  r.„  »„. 

time  operating  expenses  were  reduced  to  52.6  establishment  of  a  permanent  railroad  mu-  Deferred  assets^  *.i-,o.i,«uo 

per  cent,  of  gross  receipts,  the  lowest  since  seum,  of  which  this  exhibit  would  form  the  Advances  for  construction 

1879,  notwithstanding  that  the  expenditures  nucleus.    We  understand  that  he  has  already  fines.""'!   .°°. ..  .'l!'!  $4,3.57,270 

for  maintenance   of  way   and    rolling  stock  communicated  with  a  number  of  companies  Payments  for  S.  P.,  L.  A. 

were  larger  than   in   any   of   the   preceding  and  has  met  with  a  fair  degree  of  success.  Ocean ' steamships" !  i! ::: !  s.osnlsio 

three  years.     A  general   increase   of  nearly  It  is  understood   that  the   city   of  Philadel-     I'o'Hng  storic  3,181.227 

25  per  cent,  in  the  cost  of  fuel  and  supplies  phia  has  offered  the  use  of  an  existing  struc-  ''""  ^''""  P^P^'et'^'y  '=«^  ^=^^.222  ^^^ggsosfi 

also  worked   against  a  reduction  in  operat-  ture  which   Major   Pangborn   thinks   admir-  i"'n<i  a"<i  '"«■"  lf>ts 2,352,651 

ing  expenses.     The  total   ordinary   working  ably   adapted   to   meet   the    requirements  of  ,                            ,  ,    1    .      ?.5.5fi.7l2,644 


November  18,  1904. 


Liabilities — 

Common   stock    $108,770,900 

i.'referred  stock 99,558,900 

Auxiliary  companies  stock  44,871 

l<'unded  debt 279,741,500 


Current  liabilities — 

Floating    debt    $23,128,000 

Sundry  accrued  charges.  .      11,922,362 


Deferred    liabilities     

iteserve  funds   

I'rofit  and  loss   26;o65,681 


$3.j,050,5B2 
1,589,837 
5,950,391 


$556,712,644 

We  have  given  the  balance  sheet  in  full 
because  Union  Pacific's  credit  has  been  freely 
used  in  financing  the  needs  of  Southern  Pa- 
cific, and  Pacific  Mail  and  the  Los  Angeles 
road.  Union  Pacific  now  has  a  floating  debt 
of  $23,000,000  if  we  include  the  $10,000,000 
of  short  term  notes  due  in  February,  1905. 

The  financing  during  the  year  was  as 
below: 

DeMt : 

Decrease  of  assets — 

Cost  of  road $5,780,981 

Contingent   assets    964,708 

Increase  of    liabilities — 

Preferred   stock    7,000 

Funded  debt   469,500 

Notes    10,000,000 

Deferred   liabilities    622,642 

Contingent   liabilities    1.515,089 

Profit  and  loss   4,873,442 


$24,233,362 
Credit : 
Increase  of  assets — ■ 

Stocks  and  bonds   •  $31,355 

Trust  funds    112,447 

Current  assets    7,096,542 

Deferred   assets    x---   15,829,244 

■Current  liabilities    1,163,774 


$24,233,362 

In  short  by  notes  and  by  increasing  the 
ifunded  debt  the  company  raised  $15,000,000 
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Gross  earnings  increased  about  8  per  cent., 
while  expenses  increased  but  6  per  cent.  The 
decrease  in  "other  income"  was  due  to  sus- 
pension of  dividends  by  the  Northern  Securi- 
ties Co.  by  order  of  the  court.  But  because 
of  the  interest  on  the  heavy  advances  made 
during  the  year  to  subsidiary  lines  the  loss 
to  "other  income"  from  suspended  dividends 
was  nearly  all  made  good.  The  increase  of 
gross  earnings  was  made  up  of  an  increase 
of  $1,000,000  in  passenger  and  $4,000,000  iu 
freight.  Both  the  passenger  and  freight 
business  increased  about  10  per  cent.  There 
was  practically  no  change  in  the  average 
ton-mile  receipt. 

The  showing  made  in  expenses  is  very  re- 
assuring. With  $5,000,000  increase  in  gross 
earnings  there  was  but  $457,000  increase  in 
conducting  transportation  expense.  This 
amounted  to  an  increase  of  but  3.4  per  cent. 
Maintenance  was  most  liberal  as  indicated 
by  the  next  table: 

1904.  1903. 

Total  maintenance $12,608,792  $11,032,769 

Maintenance  : 

Of  way  per  mile  of  main 

and  second  track 1,192  941 

Of  locomotives,  per  loco.             3,565  3,590 

Of  pass.  trn.  cars,  pr  car                813  728 

Frt.  train  cars,  ner  car.                  75  70 

Miles  new  80-lb.  steel  rails                220  195 

Total  number  cross-ties...     2,300,000  1,707,000 

Same  reduced  to  trk-miles.                851  608 

The  train  load  this  year  reached  451  tons 
as  compared  with  412  last  year,  and  288  in 
1898.  The  year  has  been  one  of  vigorous 
growth,  the  enormous  expenditures  for  bet- 
terments having  reached  fruition  in  the 
cheaper  cost  of  transportation.  Transporta- 
tion and  general  expense  together  are'  only 
about  28  per  cent,  of  gross  earnings.  This 
is  a  showing  that  few  if  any  roads  have 
equalled  this  year.  The  road  is  pushing  the 
use  of  its  credit  rather  far  to  furnish  funds 
for  the  overhauling  of  the  Southern  Pacific, 
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The  government  does  not  even  attempt 
this.  Moreover,  such  a  compilation  is  hard- 
ly to  be  considered  as  within  the  functions 
of  a  government  oflBce,  because  of  the  neces- 
sity for  the  exercise  of  much  discretion  on 
the  part  of  the  editor  in  omitting,  condens- 
ing and  explaining;  and  in  this  he  must  feel 
at  liberty  to  exercise  a  pretty  free  judg- 
ment. On  the  one  hand  he  must  leave  out 
a  great  mass  of  material  which  would  over- 
load his  book,  while  on  the  other  hand  he 
must  take  care  to  give  his  readers  the  essen- 
tial facts  which  they  are  looking  for.  Poor's 
not  only  keeps  up  its  reputation  of  a  quarter 
century  as  the  best  example  of  wise  conden- 
sation and  compact  statement,  but  shows  im- 
provements year  by  year.  The  principal 
totals  and  averages  from  the  present  issue 
were  given  in  the  Railroad  Gazette  of  Nov. 
4,  p.  528. 


Cements,  Mortars  and  Concretes.  By  Myron 
S.  Falk,  Instructor  in  Civil  Engineering, 
Columbia  University.  New  York:  M.  C. 
Clark.  1904.  Cloth,  170  pages.  Price 
$2.50. 
This  book  treats  only  of  the  physical  prop- 
erties of  cement  and  cement  mixtures,  with 
particular  reference  to  those  properties 
which  most  concern  engineering  calcula- 
tions. Much  of  the  data  is  compiled  from 
outside  sources,  but  where  the  necessary 
data  has  been  missing  the  author  in  many 
cases  has  supplied  data  of  his  own  based 
upon  tests  made  for  that  particular  purpose. 
The  scope  of  the  work  can  be  divided  into 
four  general  headings;  physical  properties, 
elastic  properties,  flexural  properties  and 
shearing  resistance.  One  of  the  most  inter- 
esting and  timely  sections  is  that  which 
treats  of  the  effect  of  freezing  on  cement 
mixtures.  The  author  quotes  the  results  of 
a  number  of  tests,  and  in  summing  up  the 
experiments  says  that  no  damage  results  if 
the  concrete  is  frozen  once  only  and  then 
thawed  out.  An  appendix  to  the  work  con- 
tains the  report  of  uniform  tests  of  cement 
by  the  special  committee  of  the  American 
Society  of  Civil  Engineers.  In  addition  to 
•  this,  one  chapter  is  devoted  to  a  brief  de- 
scription of  the  ordinary  commercial  tests 
to  which  cement  is  usually  subjected. 


Union  Pacific,  Oregon  Short  Line  and  Oregon  Railroad  &  Navigation  Co. 

The  lines  tcest  of  Oydrn  and  south  of  Portland  are  not  treated  of  in    the  report. 
The  line  south  of  Salt  Lake  City  has  been  sold  to  the  San  Pedro,  Lqs    Anyclcs  <i  Salt  Lala 


TRADE   CATALOGUES. 


from  the  sale  of  lines  to  the  Los  Angeles 
road  $6,000,000  more,  and  from  surplus  near- 
ly $5,000,000.  Some  $16,000,000  went  into 
deferred  assets,  of  which  nearly  the  whole 
amount  was  to  the  Los  Angeles  road  and 
$7,000,000  went  into  current  assets,  most  of 
which  represents  advances  to  Southern  Pa- 
cific and  about  $1,500,000  being  cash. 

The  entire  capital  and  betterment  expen- 
ditures for  the  year  were  a  little  over  $4,000,- 
000.  But  if  we  add  the  amounts  advanced 
to  other  companies  and  spent  by  them,  we 
have  a  total  of  such  expenditures  of  about 
$20,000,000. 

The  betterment  work  was  largely  change 
of  line,  reduction  of  grade,  ballasting  and 
replacement  of  wooden  bridges  with  steel. 
About  three  miles  of  such  bridge  work  was 
done.     The  income  account  was: 

1904.  1903. 

Gross  earnings .$55,279,230   $51,075,188 

Expenses   and  taxes 30,497,442      28.747,215 

Net  earnings    .$24,781,788  $22,327,972 

■Otiier  income   :  . .  .      4,266,843       4,625,121 


for  the  two  new  steamers  for  Pacific  Mail, 
and  the  construction  of  the  Los  Angeles 
road;  but  one  is  forced  to  admire  the  bold- 
ness of  a  policy  in  which  ten-million-dollar 
items  are  almost  an  everyday  occurrence. 


NEW  PUBLICATIONS. 


, .  .$29,048,631   $26,953,094 
. .  .    12,451,539     11,676.452 


All   income    .'.•.. 
Charges     — . 

Surplus .$1«.597.092   $15,276,642 

Dividends    ., 8,333,636       8,333,168 


Balance    $8,263,456     $6,943,474 

-Special  appropriation 3,550.000       2,000,000 

Balance    $4,713,456     $4,943,474 


Pool's  Manual  of  Railroads.  Thirty-seventh 
Annual  Number.  Poor's  Railroad  Manual 
Company,  68  William  street.  New  York. 
This  indispensable  hand-book  is  so  well 
known  to  our  readers  that  we  need  make  no 
further  announcement  than  to  say  that  the 
volume  for  the  present  year  is  now  ready. 
As  everybody  knows,  it  is  the  only  available 
handy  and  complete  history  of  the  railroads 
of  the  United  States,  Canada  and  Mexico, 
and  iu  addition  it  has  a  great  mass  of  in- 
formation about  street  railroads  and  indus- 
trial corporations.  Like  the  statistics  pub- 
lished by  the  Interstate  Commerce  Commis- 
sion, it  always  seems  a  long  time  coming, 
but  no  one  has  yet  found  any  practicable 
way  of  more  quickly  compiling  such  a  mass 
of  detailfed  information  and  doiag  ft  with 
the  necessary  accuracy.  Unlike  the  govern- 
ment statistics.  Poor's  gives  a  great  mass 
of  details,   concerning  each   importailt  road. 


The  Allis-Chalmers  Company,  Milwaukee, 
Wis.,  is  distributing  an  illustrated  booklet 
bearing  the  title,  "The  Powers  of  the  Sub- 
way." It  gives  some  interesting  compari- 
sons of  the  power  in  the  subway  as  com- 
pared to  other  great  power  equipments.  A 
description  of  the  Allis-Chalmers  engines 
used  in  the  subway  power  plant  is  given. 
There  are  nine  of  these,  each  having  a  capa- 
city of  12,000  h.p.  Interior  views  of  the 
subway,  the  subway  station,  the  cars  and  an 
illustration  of  the  viaduct  at  129th  street 
are  also  shown. 


The  American  Blower  Company,  Detroit, 
Mich.,  has  issued  Sectional  Catalogue  No.  166, 
relating  to  dry  kilns  for  timber  products. 
It  states  briefly  the  theory  of  lumber  drying 
and  then  describes  in  detail  the  "A  B  C" 
moist-air  dry  kiln  and  method  of  operation; 
the  "A  B  C"  blower  dry  kiln;  "A  B  C"  hot- 
blast  apparatus;  and  "A  B  C"  apartment 
moist  air  kilns.  Dry  kiln  appurtenances  are 
also  described  and  illustrated  and  a  large 
number  of  views  are  shown  of  installations 
of  "A  B  C"  kilns. 


The  Watson-Stillman  Co.,  New  York,  sends 
a  folder  descriptive  of  a  new  liquid  for  use 
in  hydraulic  jacks.  It  is  called  "Jackohol," 
and  it  is  claimed  that  it  is  ah  anti-freezing. 
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non-corrosive  and  lubricating  compound, 
which  will  not  thicken  in  freezing  weather 
or  cause  the  valves  to  clog.  It  is  about  50 
per  cent,  cheaper  than  the  standard  formu- 
la, which  is  generally  used,  and  the  com- 
pany guarantee  that  by  its  use  the  cost  of 
jack  maintenance  will  be  reduced. 


Test    of    the    New    York    Central     Electric 
Locomotive. 


The  IngersoU-Sergeant  Drill  Company, 
New  York,  sends  a  pamphlet  bearing  the 
title,  "Driving  the  New  York  Subway."  It 
contains  some  interesting  data  and  illustra- 
tions in  regard  to  the  subway  in  general. 
This  is  followed  by  descriptions  and  illus- 
trations of  work  done  in  the  subway  by  the 
IngersoU-Sergeant  tools  and  machines,  as 
well  as  of  machines  which  are  now  in  use, 
such  as  ticket  cancellers,  air  compressors, 
etc. 


The  first  official  test  of  the  experimental 
electric  locomotive  built  by  the  General  Elec- 
tric Company  and  the  American  Locomotive 
Company  for  the  New  York  Central  was  held 
on  the  four-mile  stretch  of  experimental 
track  which  has  been  equipped  with  third- 
rail  at  Hoffman's  Ferry,  three  miles  west  of 
Schenectady  on  the  main  line,  on  Saturday- 
November  12.  A  party  of  distinguished  and 
representative  railroad  officers  and  engineers 
from  all  parts  of  the  United  States  were 
present  as  the  guests  of  Mr.  W.  J.  Wilgus, 
Fifth  Vice-President  of  the  New  York  Cen- 
tral,   and    several    runs   were    made    in    the 


The  Otto  Gas  Engine  Works,  Chicago,  is- 
sues Bulletin  No.  1,  relative  to  "useful  uses 
of  gasoline."  The  applications  described  and 
illustrated  include  high-pressure  sand-blast- 
ing, pneumatic  tool  cars  for  field  work,  rail- 
road draw-bridges,  air  compressor  plants  and 
locomotive  turn-tables.  The  book  also  shows 
a  view  of  a  12-in.  Otto  stand-pipe  with  flex- 
ible spout.  The  bulletin  is  a  15-page  pamph- 
let with  good,  clear  engravings  and  printing. 


The  Edward  Bines  Lumber  Company,  Chi- 
cago, is  distributing  copies  of  XXth  Century 
Interest  Tables.  These  tables  are  computed 
lor  ten  different  rates  ranging  from  2  to  7 
per  cent.,  and  show  the  interest  on  any 
amount  from  |1  to  $10,000.  It  is  divided  into 
five  sections,  and  gives  a  greater  variety  of 
tables  than  most  compilations  of  this  kind. 
Section  5  contains  a  short  compilation  of 
condensed  business  laws. 


The  Lehigh  Valley  Railroad  Company  is- 
sues a  map  of  New  York  City,  which  shows 
all  street  car,  elevated  railroad  and  subway 
lines.  It  also  gives  complete  information 
in  reference  to  the  location  of  hotels,  thea- 
tres, etc. 


the  Railroad  Gazette  from  time  to  time  since- 
their  first  inception,  and  it  is  not  necessary 
now  to  more  than  briefly  touch  upon  some 
of  the  essential  features  of  the  operation 
of  its  trains  by  electricity  as  they  have  been 
developed  witlfin  the  last  year. 

In  the  Railroad  Gazette,  June  3,  of  this 
year,  a  preliminary  description  of  the  elec- 
tric locomotives  to  be  used  for  hauling  the 
through  trains  between  Gi'and  Central  Sta- 
tion and  Croton,  34  miles  out  on  the  Hud- 
son division,  and  White  Plains,  24  miles  out 
on  the  Harlem  division,  was  given..  The  ex- 
perimental locomotive,  as  built,  conforms 
closely  to  the  weights  and  sizes  given  in 
this  preliminary  description,  but  in  its  gen- 
eral appearance  and  the  arrangement  of  ap- 


Joseph  Dixon  Crucible  Company,  Jersey 
City,  is  distributing  its  November  issue  of 
"Graphite."  It  contains  a  number  of  interest- 
ing articles  on  lubrication,  including  hints 
on  the  care  of  Corliss  valves.  The  com- 
pany also  sends  a  pamphlet  with  the  title 
"Graphite  for  the  Motor,"  which  describes 
the  benefits  derived  from  the  use  of  lubri- 
cating graphite  on  motors,  together  with  de- 
scriptions of  various  graphite  lubricants 
made  by  the  company. 


Electric  LocDmotive  Ready  for  Test. 


morning  with  the  electric  locomotive  haul- 
ing trains  of  from  three  to  nine  cars.  In 
the  afternoon  some  further  tests  were  made 
for  the  benefit  of  a  number  of  representa- 
tives of  the  technical  press  who  were  pres- 
ent as  guests  of  the  American  Locomotive 
Company  and  of  the  General  Electric  Com- 
pany. 

The  occasion  marks  a  new  era  in  the  de- 
velopment of  transportation  facilities  in  this 
country.  Although  the  Baltimore  &  Ohio 
has  for  a  number  of  years  been  hauling  its 
trains  through  the  tunnel  at  Baltimore  with 
electric  locomotives  the  New  York  Central's 
electrification  scheme  is  the  first  radical 
change  on  the  part  of  an  existing  steam  road 
to  electric  operation  for  comparatively  long 
distances.  The  plans  of  the  New  York 
Central     have     been     briefly     described     in 


paratus  there  have  been  a  number  of  decided 
changes.  The  principal  dimensions  and  data 
of  the  completed  locomotive  are  given  again 
here.  From  30  to  50  of  these  locomotives 
will  be  required  for  hauling  the  company's 
through  passenger  trains.  These  trains  vary 
in  weight  from  250  tons  to  875  tons  and  the 
schedule  calls  for  maximum  speeds  of  from 
60  to  70  miles  an  hour.-  For  trains  exceed- 
ing 450  tons  in  weight,  two  or  more  of  these 
locomotives  can  be  coupled  together  and 
operated  from  the  cab  of  the  leading  loco- 
motive as  a  single  unit,  since  they  are 
equipped  with  the  Sprague-General  Electric 
system  of  multiple  unit  control. 

The  distinguishing  features  of  the  design 
in  which  it  differs  from  all  other  electric 
locomotives  previously  built  are  the  absence 
of    all    gearing    and    a    complete    system    of 


Side   Elevation   of    Electric    Loconnotive   and   Longitudinal    Section  through   Motors. 


3>J0VEMBEa  18,  VJ04. 


THE     RAILROAD     GAZETTE. 


553 


Frame   and   Motors  of  Electric   Locomotive   Assembled. 


spring  suspension  and  equalization  through- 
out all  of  the  driving  and  truck  wheels.  The 
armatures  are  mounted  directly  upon  the 
axles  and  the  field  poles  are  integral  parts 
of  the  frame.  Other  gearless  electric  locomo- 
tives have  been  built,  but  in  these  the  arma- 
tures have  been  mounted  on  quills  and  sup- 
ported with  a  spring  suspension  from  the 
<lriving  axles;    these   complications  are  dis- 

PBINCIPAL  DIMENSIONS   OF  ELKCTRIC    LOCOMOTIVE. 

Kumber  of  driving  wtieels 8 

Number  of  pony  trucks 2 

Total   weight  of   iocomotive,    tons 95 

Weight   on  drivers,  tons 69 

Rigid  wheel  base,  ft 13 

Total  wheel  base,  ft 27 

Diameter  of  driving  wheels,  ins. 44 

Nominal  horse-power  rating   2,200 

Maximum  horse-power  rating 3,00(i 

-Maximum  starting  drawbar  piiU.   lbs 32,000 

Voltage  of  current  supplied fiOO 

Maximum  full  load  current,  amp 4,300 

JN'umber  of  motors   -I 

Jlating  of  each  motor,  h.  p 550 

Number  of  third-rail  shoes 4 

Number  of  overhead  collectors 2 


dius  bars  to  the  underframe  of  the  main 
truck  and  the  inner  ends  of  these  radius 
bars  are  connected  to  the  equalizing  system 
on  each  side.  The  equalizing  system  is  cross- 
connected  so  as  to  equalize  the  load  under 
all  conditions  and  to  furnish  at  least  three 
points  of  support  necessary  for  perfect  equil- 
ibrium. The  frame  of  the  locomotive  imme- 
diately over  the  pony  trucks  is  supported  by 
means  of  suitable  links,  so  that  the  trucks 
are  free  to  swing  about  their  centers  and 
are  self-centering  on  straight  track. 

The  superstructure  of  the  locomotive  is 
clearly  shown  in  one  of  the  accompanying 
illustrations.  It  is  entirely  separate  from 
the  frame  and  is  supported  on  the  frame  by 
lugs   cast   on    the   top    bar.      It   is   made   of 


sheet  steel  throughout  and  contains  all  of 
the  auxiliary  electric  and  control  apparatus, 
air  compressor,  sander  boxes,  etc.  A  rec- 
tangular cab  over  the  center  of  the  locomo- 
tive is  built  out  to  the  maximum  clearances 
both  as  to  width  and  height.  The  control 
apparatus,  air-brake  valves  and  whjstle  cords 
are  arranged  in  duplicate  at  diagonally  op- 
posite corners  of  the  cab,  so  that  the  loco- 
motive may  be  run  in  either  direction  with- 
out turning.  A  seat  for  the  motorman  is 
provided  along  the  side  of  the  cab  in  the 
corner,  and  convenient  to  his  left-hand  is 
the  handle  of  the  controller.  This  moves  in 
the  arc  of  a  circle  very  similar  to  the  throt- 
tle handle  on  a  steam  locomotive,  and,  In 
fact,  the  entire  arrangement  of  apparatus  is 


pensed  with  in  this  design.  When  repairs 
are  required  to  the  wheels  or  motor  the 
axle  and  its  armature  can  be  dropped  from 
between  the  poles  in  the  same  way  as  an 
ordinary  pair  of  wheels.  Because  of  the 
high  speeds  required  it  ,was  essential  that 
a  perfect  system  of  equalized  spring  resist- 
ance should  be  Introduced  between  the 
wheels  and  frame  of  the  locomotive.  All  of 
the  four  pairs  of  driving  wheels  are  equal- 
ized by  suspending  the  main  frame  and  the 
superstructure  from  a  system  of  half-elliptic 
springs  and  equalizing  levers  connected  to- 
gether over  the  tops  of  the  pedestals.  The 
pony  trucks  at  each  end  are  of  the  radial 
type  similar  to  the  standard  construction 
used  for  steam  locomotives  on  the  New  York 
Central.     These  are  pivoted  by  means  of  ra- 


Motor  Armature  and   Driving  Wheels. 


Third-Rail   Collector  Shoe. 


very  similar  to  that  now  in  use,  with,  the 
exception  of  the  entire  absence  of  the  heavy 
and  cumbersome  reversing  lever  and  quad- 
rant. A  small  reversing  handle  on  the  con- 
troller box  (Controls  the  direction  of  move- 
ment. The  brake  valve  is  mounted  on  the 
end  wall  of  the  cab  and  the  whistle  cord  is 
within  easy  reach.  A  push  button  for  oper- 
ating the  sanding  device  is  also  mounted 
on  the  side  wall.  Above  the  motorman's 
head  on  the  end  wall  are  mounted  the  direct 
reading  ammeters  and  volt-meters,  wbicti 
are  an  essential  part  of  the  equipment. 
A  central  aisle  runs  through  the  entire  cab 
and  superstructure  so  that  the  locomotive 
may  be  entered  from  either  end,  and  doors 
in  the  sides  are  also  provided. 

The  control  apparatus,  including  the  con- 
tactors, resistance  and  reversing  switches.  Is 
mounted  in  the  space  at  each  end  of  the  su- 
perstructure on  either  side  of  the  central 
aisle.  The  resistance  is  placed,  next  to  the 
floor,  which  is  open  to  provide  for  ample 
ventilation  and  cooling,   and  the  other  ap- 
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paratus  is  mounted  above  it.  In  the  middle 
of  the  cab  is  mounted  a  two-cylinder  motor- 
driven  air  compressor  supplying  air  at  130 
lbs.  for  the  air-brake  system,  sanding  device 
and  whistle.  This  operates  automatically 
and  keeps  the  pressure  in  the  main  reservoir 
at  all  times  above  120  lbs.  The  interior  of 
the  cab  is  painted  green  and  the  exterior  is 
painted  the  standard  New  York  Central 
colors  of  black  and  aluminum. 

The  experimental  track  which  the  General 
Electric    Company    has    equipped    west    of 
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3econds. 
-Starting  Test  with   4-Car  and   8-Car  Trains 


Schenectady  is  at  present  four  miles  long, 
and  an  additional  two  miles  is  now  under 
construction.  The  stretch  selected  is  the 
northernmost  of  the  four  tracks  of  the  main 
line  at  this  point  and  it  is  practically  level, 
with  only  two  or  three  curves  of  large  radius, 
so  that  it  is  suitable  in  every  way  for  mak- 
ing the  experiments  which  are  to  be  con- 
ducted there  this  winter.  The  General  Elec- 
tric Company  has  built  and  installed  a  com- 
plete sub-station  transformer  equipment  at 
about  the  center  of  the  stretch  of  track  and 
alternating  current  at  11,000  volts  and  25 
cycles  is  supplied  from  a  Curtis  turbo-gen- 


and  the  only  additional  precautions  taken  to 
strengthen  the  fastenings  have  been  to  put 
in  two  clips  on  each  rail  which  are  bolted 
through  the  web  and  spiked  down  to  the  tie 
to  prevent  any  possibility  of  the  rails  spread- 
ing. The  third  rail  construction  does  not 
differ  in  any  essential  respect  from  other  In- 
stallations of  a  similar  kind.  Every  fourth 
tie  is  extended  out  and  carries  an  insulated 
support  of  the  usual  inverted  cup  type.  The 
standard  position  of  the  third  rail  is  55V:i 
in.  out  from  the  center  line  of  the  track 
and  3%  in.  above  the  top 
of  the  track  rail.  There 
are  a  number  of  grade 
road  crossings  on  the  expe- 
rimental stretch  and  at 
these  points  an  overhead 
construction  has  been  em- 
ployed which  will  be  expe- 
rimented with  in  order  to 
determine  if  it  will  be  a 
satisfactory  method  of 
overcoming  the  difficulties 
of  using  the  third  rail  at 
complicated  switches  and 
crossings  in  the  yard. 
This  consists  of  an  in- 
verted strip  of  tee  iron  sup- 
ported from  side  poles  with 
hangers,  and  this  strip 
overlaps  the  broken  ends 
of  the  third  rail  on  each 
side  of  the  crossing.  The 
locomotive  is  provided  with 
overhead  contact  collec- 
each  end,  and  these  are 
pneumatic    valve.    A    trip 


80 


tors,  one  at 
operated  by  e 
near  the  end  of  the  third  rail  throws  open 
the  pneumatic  valve  as  the  locomotive  passes 
and  the  overhead  contactors  are  thrown  up 
so  that  they  come  in  contact  with  the  over- 
head conductor  before  the  third  rail  shoes 
leave  the  third  rail.  Similarly,  the  collec- 
tor shoes  pick  up  the  current  before  the 
overhead  contacts  are  broken,  so  that  there 
is  no  sparking  or  break  in  the  power  cur- 
rent supply.  At  a  number  of  places  along 
the  line  short  stretches  of  different  kinds  of 
third-rail    protection   have    been    built   and 


sign  intended  to  be  used  with  a  top  contact 
on  the  third  rail,  but  also  permitting  a  close 
fitting  protecting  strip  over  the  rail.  A  sup- 
porting bar  is  bolted  on  the  outside  of  the 
journal  boxes  of  the  driving  wheels  and  the 
third  rail  shoes  are  attached  to  this  bar, 
one  at  each  end  outside  of  the  end  driving: 
wheels.  Each  shoe  consists  of  two  flat  plates, 
free  to  move  in  the  vertical  arc  of  a  circle, 
but  held  down  on  the  rail  by  spiral  springs 
wound  on  the  pivot  shafts.  The  main  leads 
from  the  shoes  run  up  outside  of  the  frames 


Fig. 


200       400       60O       800       MOO. 
Qmperes  Bar  Motor. 

2 — Characteristic     Curves     for     One 
Motor. 


to  fuse  boxes  located  outside  of  and  just 
below  the  floor  of  the  cab.  These  fuse  boxes 
are  open  at  one  end  and  their  position  is 
such  that  in  case  the  fuse  burns  out  the 
flame  blov/s  down  and  away  from  the  cab. 
Similar  fuse  boxes  are  provided  for  each  of 
the  overhead  collector  shoes  and  the  fuses 
supplied  to  these  boxes  are  intended  to  be 
the  weakest  point  in  the  electric  apparatus. 
They  are  easily  accessible  and  there  is  no 
danger  in  case  one  of  them  blows  out. 

In  the   tests   conducted   on    Saturday   th& 
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Fig.  3 — Speed  Run  with  4-Car  Train. 
Weight  of  train,  170  tons.     Wci'jht  of  Irjcomotvve,  95  tons. 


Fig.  4 — Speed   Run  with  8-Car  Train. 

Weight  of  train,  336  tons.      Weight  of  locomotive,  95  tons. 


erator,  installed  at  the  company's  works  at 
Schenectady.  In  the  sub-station  is  a  rotary 
converter,  normally  rated  at  1,500  k.w.,  but 
capable  of  carrying  100  per  cent,  overload 
for  some  time.  The  alternating  current  is 
stepped  down  through  oil  transformers  from 
11,000  volts  to  400  volts  and  delivered  to  the 
third  rail  from  the  rotary  converter  at  660 
volts.  No  attempt  has  been  made  to  build 
a  special  track  for  the  experiments.  The  ex- 
isting track,  which  is  85-lb.  rail  laid  on 
gravel  ballast,  has  been  bonded  at  the  joints 


other  methods  will  be  tried  during  the  win- 
ter to  determine  the  best  method  of  protec- 
tion not  only  against  accidents  to  employees 
but  interruption  of  the  service  due  to  snow 
and  sleet.  This  feature  is  one  of  the  most 
essential  to  be  considered  in  the  preliminary 
tests,  because  it  is  absolutely  necessary  that 
no  delays  occur  in  the  yard  at  the  Grand 
Central  Station  which  can  be  In  any  way 
avoided. 

The  third  rail  shoe,  shown  in  one  of  the 
accompanying  Illustrations,  Is  of  special  de- 


most  noticeable  feature  was  the  smooth  rid- 
ing qualities  of  the  locomotive  at  high 
speeds.  A  nine-car  train  was  started  easily 
and  without  perceptible  jar,  and  when  run- 
ning at  speeds  up  to  60  miles  an  hour  there 
was  an  entire  absence  of  the  nosing  effect 
and  longitudinal  vibration  throughout  the 
train  which  is  always  present  with  steam 
locomotives  having  imperfect  counterbal- 
ance and  uneven  rotative  effort  on  the  crank. 
The  locomotive  itself  rode  as  smoothly  as 
a  heavy  passenger'  car,  and  with  the  excep- 
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tion  of  the  slight  surging  which  takes  place 
when  the  controller  is  moved  from  the  series 
to  the  series-parallel  position  there  was  no 
jerking  or  slipping  of  the  drivers.  The  rapid 
acceleration  which  was  possible  was  also 
very  noticeable.  The  engine  has  been  de- 
signed to  accelerate  from  rest  to  30  miles 
an  hour  in  37i/.  seconds,  or  .8  of  a  mile  when 
pulling  a  four-car  train  weighing  265  tons 
including  the  locomotive.  This  rate  of  ac- 
celeration will,  it  is  expected,  be  improved 
upon  as  the  locomotive  passes  the  experi- 
mental   stage.      While    the    locomotive    has 


One  problem  which  had  to  be  taken  into 
consideration  in  designing  the  locomotive 
was  the  heating  of  trains  after  the  steam 
locomotives  had  been  cut  off.  U  is  expected 
that  sufficient  heat  will  generally  be  retained 
in  the  trains  delivered  to  the  electric  loco- 
motives at  the  end  of  the  steam  run  to  carry 
the  cars  to  the  terminal  without  supplying 
additional  heat.  In  order  to  meet  contingen- 
cies, however,  it  is  probable  that  a  flash 
boiler  of  the  automobile  type  will  be  in- 
stalled in  the  operator's  cab.  This  will  oc- 
cupy only  a  small  amount  of  space,  and  as 


Tidewater  Terminal  of  the  Western    Mary- 
land  at    Baltimore. 


The  recent  completion  of  the  Western 
Maryland  Tidewater  Railroad  at  Baltimore 
is  another  step  in  the  plans  of  the  Gould  in- 
terests to  secure  a  seaboard  outlet  for  the 
Wabash  System.  For  many  years  the  freight 
and  passenger  service  of  the  Western  Mary- 
land has  been  reached  over  the  tracks  of 
the  Union  Railroad,  which  is  controlled  by 
the  Pennsylvania.  Over  $100,000  a  year  is 
paid   for  this  service,  so  that  the  new  tide- 


Bridge  under  Main  Line  of  Baltimore  &  Ohio. 


Draw-Bridge   over    Patapsco    River. 


been  designed  primarily  to  handle  heavy 
trains  at  speeds  of  from  60  to  70  miles  an 
hour  and  light  trains  at  higher  rates,  the 
object  has  not  been  to  obtain  a  locomotive 
that  can  reach  abnormally  high  speeds  for 
short  stretches  at  infrequent  intervals,  but 
rather  to  obtain  a  high  average  speed 
without  heating  and  to  have  sufficient  power 
to  accelerate  with  great  rapidity.  For  the 
test  of  November  12  a  special  train,  made 
up  of  seven  cars  weighing  478.5  tons,  includ- 


liquid  fuel  can  be  supplied  there  will  be  no 
dirt  and  but  little  extra  weight  to  be  carried. 
Before  any  more  locomotives  of  this  type 
are  turned  out  the  experimental  machine 
now  ready  will  be  subjected  to  every  con- 
ceivable test  to  develop  any  defects  of  de- 
sign, and  should  such  defects  show  up  the 
remainder  of  the  locomotives  included  in  the 
order  originally  placed  will  be  modified  to 
meet  tne  new  conditions  encountered.  There 
has  probably  never  been  such  an  extensive 


water  line  will  not  only  save  a  large  part 
of  this  expense,  but  will  open  up  the  present 
line  of  the  Western  Maryland  to  tidewater 
shipments.  The  work,  which  was  begun  in 
November,  1902,  included  the  building  of  an 
extension  from  the  main  line  of  the  West- 
ern Maryland  at  a  point  near  Walbrook  to 
tidewater,  a  distance  of  about  six  miles,  and 
the  erecton  of  large  coal  and  freight  piers 
along  the  river.  The  only  part  of  the  work 
remaining   unfinished   is  the  terminal   yard 


New    Freight   Pier   of    Western    Maryland   Tidewater   Railroad    at    Port   Covington.  Maryland. 


ing  the  locomotive,  was  hauled  at  speeds  ex- 
ceeding 60  miles  an  hour,  and  even  higher 
speeds  were  attained  with  a  light  train  of 
three  cars.  The  spectacular  feature  of  the 
tests  occurred  when  the  locomotive  with 
three  cars  behind  it  was  started  in  a  race 
with  the  fast  mail  No.  3  hauled  by  one  of 
the  company's  standard  Atlantic  type  en- 
gines. The  electric  locomotive  drew  away 
with,  a  fine  burst  of  speed  and  was  more  than 
half  a  mile  ahead  at  the  end  of  the  four 
miles. 


series  of  tests  arranged  and  the  New  York 
Central  is  certain  to  have  complete  knowl- 
edge of  the  possibilities  of  its  new  mode  of 
hauling  trains  before  it  is  ready  to  put  its 
electrification  scheme  into  actual  operation. 


The  first  section  of  the  Bagdad  Railroad, 
124  miles  long,  from  Konia  to  Bugurles,  was 
opened  Oct.  25.  This  is  an  extension  of  an 
old  railroad  from  the  Bosporus  opposite  Con- 
stantinople southeastward  464  miles  to 
Konia. 


at  the  water  front  where  grading  and  track 
laying  are  still  in  progress.  The  new  line 
runs  along  the  western  and  southern  bor- 
ders of  Baltimore  through  the  Gwynns  Falls 
valley  to  Port  Covington,  on  Winans  Cove, 
Patapsco  river.  It  crosses  under  the  Phila- 
delphia, Baltimore  &  Washington,  the  maia 
line  of  the  Baltimore  &  Ohio,  and  several 
highway  bridges,  and  crosses  the  South  Bal- 
timore branch  of  the  Baltimore  &  Ohio  at 
grade  near  Westport.  A  manual  interlock- 
ing plant  will  be  installed  at  this  crossins.. 
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Gwynns  Falls  is  crossed  twice;  the  first  time 
by  a  95-ft  steel  girder  bridge  supported  on 
concrete  abutments,  and  the  second  time 
by  a  two-span  girder  bridge,  each  span  being 
55  ft.  long.  The  line  also  crosses  the  Pa- 
tapsco  river  on  a  draw  bridge  and  long  tres- 
tle approach  at  a  point  where  the  river  is 
nearly  half  a  mile  wide.  The  draw  span 
over  the  channel  is  nearly  in  the  center  of- 
the  river  and  the  trestle  approaches  are  each 


ting  at  various  points.  The  deepest  cut  was 
at  a  point  near  the  House  of  Refuge,  where 
sOiid  rock  was  encountered.  The  cut  at  this 
point  was  40  ft.  deep  and  about  500  ft.  long 
and  necessitated  the  removal  of  a  large 
amount  of  rock,  clay  and  sand.  The  line  ;s 
rock  ballasted  throughout,  laid  with  85-lb. 
rails  and  is  double  track,  except  two  places 
where  the  second  track  has  not  yet  been 
laid.     The  crossing  under  the  Baltimore  & 


ity  down  to  the  yard.  Two  track  scales, 
one  for  loaded  cars  and  the  other  for  empty 
cars,  are  placed  just  beyond  the  "barney" 
pit,  so  that  the  cars  can  be  weighed  without 
delay.  A  concrete  and  masonry  engine 
house  containing  the  hoisting  engine  has 
been  built  directly  under  the  incline,  as 
shown  in  the  accompanying  drawing.  This 
arrangement  saves  a  large  amount  of  space. 
An  export  freight  pier  850  ft.  long  and  120 
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Plan   of  Tidewater  Terminal   at   Port   Covington — Western    Maryland  Tidewater  RailrQad. 


about  1,000  ft.  long.  There  are  also  four 
short  deck  plate  girder  approach  spans  each 
55  ft.  long  resting  on  six  concrete  piers  built 
on  pile  foundations.  The  draw  span  is  225 
ft.  long  with  a  clear  channel  85  ft.  wide  on 
€ach  side  of  the  center  pier  and  fender.  The 
center  pier  is  concrete  30  ft.  in  diameter, 
resting  on  piles  driven  in  the  mud  bottom 
€0  ft.  below  mean  low  water.  After  the  pile.y 
■were  driven  they  were  cut  off  27  ft.  below 
low  water  with  a  circular  saw  on  the  end 


Ohio  main  line,  shown  in  the  accompanying 
illustration  from  a  photograph,  was  built 
with  concrete  abutments  and  wing  walls 
capped  with  granite  bridge  seats.  The  ex- 
cavation in  the  cut  and  the  bridge  work  at 
this  point  was  carried  on  without  interrup- 
tion to  the  main  line  traffic  of  the  Baltimore 
&  Ohio. 

At  the  new  terminal  at  Port  Covington,  a 
large  coal  handling  pier  750  ft.  long  and  GO 
ft.  wide  has  been  built.  This  pier  is  equipped 
with  20  coal  chutes  on  each  side,  into  which 
the  cars  will  discharge  the  coal  directly  to 
the  holds  of  the  vessels  lying  alongside.  The 
tracks  on  top  of  the  pier  are  70  ft.  above 
mean  low  water.  There  are  two  outbound 
and  two  inbound  tracks,  the  latter  being  in 
the  middle.     Loaded  cars  are  hauled  up  the 


ft.  wide  has  been  erected  just  north  of  the 
coal  pier.  On  this  pier,  a  steel  shed  has 
been  built  covering  two  tracks  which  r^n 
its  entire  length.  In  this  way,  freight  can 
be  transferred  directly  to  the  vessels  through 
the  doorways  on  either  side  of  the  pier. 
There  are  20  of  these  doorways  on  each  side 
closed  by  steel  rolling  doors,  and  vessels 
lying  alongside  can  be  loaded  through  any 
number  of  hatches  at  the  same  time.  Two 
transfer  bridges  have  recently  been  com- 
pleted at  the  extreme  south  side  of  the  yard, 
as  shown  in  the  accompanying  drawing. 

When  work  on  the  terminal  yard  was 
begun,  it  was  found  necessary  to  build  a 
bulkhead  along  the  entire  water  front  by 
driving  six  rows  of  piles.  These  piles  were 
cut  off  at  low  water  and  a  crib  of  12-in.  tim- 
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New  Coal    Pier  of  Western   Maryland  Tidewater  Railroad  at   Port    Covington,  Maryland. 


of  a  40  ft.  shaft  mounted  in  the  ways  of  a 
pile  driver.  A  circular  open  caisson  with  a 
grillage  floor  3  ft  thick  was  built  and  floated 
over  the  foundation.  It  was  sunk  to  the  tops 
of  the  piles  and  the  concrete  placed  in  open 
adr.  The  steel  work  of  the  bridge  was  built 
and  erected  by  the  Pennsylvania  Steel  Co. 
and  its  total  weight  is  about  730  tons,  the 
•-wing  8pan  alone  weighing  about  500  tons. 
The  extension  Involved    some  heavy  cut- 


incline  on  the  inshore  end  by  a  "barney," 
power  being  supplied  by  a  hoisting  engine 
placed  directly  under  the  incline.  It  is  esti- 
mated that  the  cars  can  be  carried  up  this 
incline  and  unloaded  at  the  average  rate  of 
one  a  minute.  At  the  extreme  end  of  the 
pier  are  two  turntables  which  will  be  used 
to  transfer  the  cars  as  soon  as  they  are 
emptied,  from  the  outbound  tracks  to  the  in- 
bound tracks,  where  they  will  run  by  grav- 


bers  was  built  up  to  an  elevation  of  8  ft. 
above  mean  low  water.  Earth  filling  waa 
dumped  in.  behind  the  bulkhead  to  make  an 
even  grade  in  the  yard.  An  area  of  about  18 
acres  was  purchased  for  the  terminal  yard 
at  the  water  front.  This  yard  contains  about 
25  tracks  not  including  the  main  line  tracks 
leading  to  the  coal  and  freight  piers  and  to 
the  transfer  bridges.  The  river  at  Port  Cot- 
ington  along  the  shore  was  originally  from 
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?0  ft     <=n  th  t^">,     ,  ^^  ^f  ^''^^  ^'^^^^^  *°  ^I'y  *°  50  m..  but  to  as  great  an  extent  as 

Ir!:^:  I   II  P^'  ""^^^^^^  ""^^  """^  possible  the  radius  will  be  at  least  100  m. 

IZHt  .f '   T"!-  /''  l'^'^^""^'   '""^  "°'^-        T'^e   li"es  already   opened   to   traffic  have 

foTh.   n.w     >,  ^^."^-^  '^°''''  ^"  "•  '^"'^'  ^^^"^  successful  beyond  all  expectations.   For 

hJ.^   new   channel   in   the   middle   of   the  instance,  on  Line  No.  1  from  the  Porte  de  Vin- 


river,  recently  opened  by  the  government 
This  work  involved  the  removal  of  about 
1,000,000  cu.  yds.  of  material.  All  the  grad- 
ing and  masonry  was  done  by  the  Degnon 
Contracting  Co.,  of  New  York. 

The-  work  has  been  carried  on  under  the 
supervision  of  the  Consulting  Engineer,  Mr. 
Virgil  G.  Bogue,  Mr.  J.  W.  Galbreath,  Prin- 
cipal   Assistant    Engineer    of    the    Western 


cenues  to  the  Porte  Maillot  the  number  of 
passengers  carried  was: 

52,096,285  in  1901; 

63,021,067  in  1902; 

67,993,147  in  1903. 

The  number  of  passengers  reported  per 
kilometer  for  this  same  line  was:  4,- 
925,752  in  1901;  5,958,700  in  1902,  and 
Maryland,  having  immediate  charge  under  6,428,816  in  1903.  This  increase  in  traf- 
Chief  Engineer  J.  Q.  Barlow.  Most  of  the  Ac  is  greater  than  any  increase  obtained  else- 
plans  for  bridges  and  piers  were  made  by    where  to  date. 

Mr.  A.  W.JBuel.  The  engineers  in  charge  of  the  survey  of 
•  =:                         the    Paris    Metropolitan    System    adopted    a 
Paris  Metropolitan  Subway  Lines.*            Plan  which  may  be  defined  by  the  following 
characteristics:    absolutely  no   metallic   tub- 
By  L.  BiETTE,  Chief  Engineer.                 ^^ss,  except  in  crossing  the  bed  of  the  Seine; 
The   Municipal    Metropolitan    Railway    of    a^^oPtioa  "^  a  double-tracked  masonry  tunnel 


Paris  is  to  be  double-tracked  with  a  standard 
gage  of  1.44  m.;  the  width  of  the  cars  is  to 
be  2.40  m.;  a  clearance  of  0.50  m.  is  to  be 
provided  between  passing  cars,  and  a  clear- 
ance of  0.70  m.  is  required  between  cars  and 
side  walls,  or  parapets,  at  a  height  of  at 
least  2  m.  above  the  rails.  The  franchise 
was  granted  to  the  Compagnie  Generale  de 
Traction  for  a  period  of  35  years.  This  com- 
pany was  reorganized  as  a  corporation  whose 
only  purpose  should  be  the  operation  of  the 
Metropolitan  Railway,  and  by  a  State  decree 
of  April  19,  1899,  was  called  the  "Compagnie 
du  Chemin  de  Fer  Metropolitan  de  Paris." 

The  City  of  Paris  takes  charge  of  all  struc- 
tural work,  that  is  all  tunneling,  excava- 
tions and  viaducts  necessary  to  complete  the 


running  as  near  the  surface  as  possible.  The 
advantages  of  this  plan  are:  Doing  away 
with  the  metallic  casings  effects  an  import- 
ant economy  in  construction;  the  adoption 
of  a  single  double-tracked  tunnel  facilitates 
operation;  the  track,  being  near  the  surface, 
affords  easier  access  to  the  stations,  lessens 
the  inconvenience  and  expense  caused  by  the 
use  of  elevators,  and  the  danger  to  adjacent 
buildings  during  construction  and  inconveni- 
ence during  operation. 

Objections  to  the  surface  plan  adopted  in 
Paris  may  be  raised  on  the  ground  that  it 
requires  altering  underground  conduits, 
sewers,  water  and  gas  mains,  electric  cables, 
etc.,  which  are  very  numerous  in  the  sub- 
soil of  the  metropolitan  highways.    This  ob- 


roadbed  and  to   restore  the  streets  utilized  f  ^""'^  ^^°°°*  ^^  Aem^i,  but  it  has  always 

for  the  work  to  their  former  condition.     In  ^®^^  Possible  to  replace  these  conduits  with- 

addition  to  this  the  city  must  construct  the  °"'    ^,^"°^,^    trouble,  and    the    expense    in- 

passenger  platforms  in  the  stations,  but  not  ''""^'^'  although  very  heavy,  is  nothing  com- 

the  passageways  giving  access  to  them.    All  P^''®,*^  *°  ^^^  increase  in  cost  which  the  tube 

other  expense,   such  as  constructing  tracks  ^°"^^  ^^"'^  ^^used  to  no  purpose;   this  cost 


and  electric  transmission  lines,  plants  and 
power  stations,  as  well  as  purchasing  the  nec- 
essary sites,  providing  the  stairways  or  ele- 
vators for  the  stations,  and  the  rolling-stock, 
etc.,  is  borne  by  the  company  to  whom  the 
franchise  was  granted. 

The  rates  are  0.15  franc  for  a  second-class 
and  0.25  franc  for  a  first  class  ticket  from 
one  point  on  the  railroad  to  another.  A  part 
of  the  gross  earnings  belongs  to  the  City  of 
Paris  in  the  ratio  of  0.05  franc  for  each  sec- 
ond class  and  0.10  franc  for  each  first  class 
ticket;  this  amount  will  increase  by  0.001 
franc  for  each  10,000,000  passengers  till  it 
reaches  0.055  and  0.105  franc,  respectively, 
per  ticket,  in  proportion  as  the  number  of 
passengers  will  increase  at  the  same  rate 
from'  140,000,000  to  190,000,000  per  year. 

The  eight  lines  laid  out  have  a  total  length 
of  about  77  km.,  exclusive  of  the  spurs  con- 
necting them,  and  form  three  distinct  sys- 
tems. The  first  three  lines  form  a  system 
42  km.  long,  the  next  three  form  a  second 
system  20.7  km.  long  and  the  last  two,  a 
third  system  14.5  km.  in  length.  The  first 
system  must  be  completed  in  eight  years  at 
the  most,  this  limit  expiring  March  30,  1906; 
the  second  and  third  systems  must  be  com- 
pleted ten  years  later.  Consequently  the  en- 
tire Metropolitan  System  must  be  completed 
by  March  30,   1916,  at  the  latest,  and  it  is 


in  any  case,  has  no  weight  if  the  advantages 
of  the  adopted  plan  are  considered. 

The  standard  section  of  the  double-tracked 
subway  is  formed  by  an  elliptical  arch  hav- 
ing a  width  of  7.10  m.  and  a  rise  of  2.07  m. 
supported  by  two  side  walls,  2.91  m.  high, 
finished  inside  by  circular  arcs;  the  section 
is  completed  by  an  invert  having  a  rise  of 
0.22  m.  The  total  inside  height  of  the  tun- 
nel, consequently,  is  5.20  m.;  the  rail  is  4.50 
m.  from  the  intrados  at  the  keystone,  and 
0.70  m.  above  the  bottom  of  the  invert.  At 
the  rail  level  the  width  is  6.60  m.,  and  the 
thickness  of  the  arch  at  the  keystone  is  0.55 
m.,  at  the  side  walls,  0.75  m.  The  invert, 
limited  below  by  a  horizontal  surface,  is  0.50 
m.  thick  at  the  center.  This  cross-section  is 
feasible  only  where  the  distance  between  the 
rail  and  the  surface  of  the  ground  is  not 
less  than  6  m.  Where  it  has  not  been  pos- 
sible to  comply  with  this  condition,  a  metal- 
lic roof,  supported  by  masonry  walls,  has 
been  built,  so  that  there  is  always  a  mini- 
mum clearance  of  3.50  m.  above  the  rails. 

The  parts  of  the  tunnels  connecting  the 
different  lines  are  built  with  single  track. 
The  arch  roof  is  4.30  m.  wide  and  rests  on 
side  walls  2.62  m.  high;  the  surface  of  the 
floor  is  slightly  curved  with  a  rise  of  0.075 
m.  The  total  inside  height,  consequently,  is 
4.695  m.  at  the  axis,  the  rail  being  4.00  m. 


now  certain  that  this  time  will  be  consider-    ^'■°™  t^^  intrados  at  the  keystone  and  0.695 


ably  shortened. 


m,  above  the  floor.    The  thickness  of  the  arch 


The  Metropolitan  will  be  elevated  for  10  45  iK};^  keystone  is  0.50  m.,  the  side  walls, 
per  cent,  of  the  total  length  of  the  Circular  ^■^?  ™-'  ^^^  *^^  ^°°'''  ""^^  ™-  ^t  the  lowest 
Line  and  the  line  from  the  Cours  Vincennes    P°'°'-  ^      . 

On  curves  having  a  radius  of  less  than 
100  m.  for  a  double  track  or  50  m.  for  a  sIq- 
gle  track,  the  sections  specified  above  would 
not  be  wide  enough  to  give  the  clearance 
required  by  law  between  the  cars  and  the 


to  the  Place  d'ltalie.  All  other  lines  will  be 
underground.  The  maximum  grade  will  be 
4  per  cent.  The  normal  minimum  curve  will 
have  a  radius  of  75  m.  decreased  occasion- 
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Lines  Nos.  4  and  8  cross  the  bed  of  the 
Seine,  separate  metallic  tubes  will  be  used. 
The  details  of  these  tubes  have  not  yet  been 
completely  worked  out,  but  they  do  not  dif- 
fer much  from  those  of  similar  works  al- 
ready achieved  in  England  and  the  United 
States. 

The  stations  are  arched  wherever  the  clear- 
ance allows,  that  is,  where  there  is  at  least 
7  m.  between  the  rail  and  the  surface;  they 
are  metal-roofed  when  this  height  cannot 
be  obtained.  When  the  station  is  arched, 
the  section  is  formed  by  two  semi-ellipses 
having  a  common  major  axis  14.14  m.  long 
and  1.50  m.  above  the  rail.  The  first  ellipse 
forms  the  arched  roof  and  the  second,  the 
arched  floor;  the  minor  axis  of  the  first 
ellipse  is  3.70  m.  and  that  of  the  second,  2.20 
m.,  giving  a  total  height  for  the  station  of 
5.90  m.  The  depth  of  the  arch  at  the  key- 
stone is  0.70  m.,  and  the  floor,  0.50  m. 

The    metal-roofed    stations    are    13.50    m. 


staircases  with  single,  straight  flights,  and 
a  width  of  from  3  m.  to  3.50  m.  in  ordinary 
cases,  lead  into  underground  rooms  where 
tickets  are  sold.  From  these  rooms,  passen- 
gers reach  the  nearest  platform  by  another 
staircase  2.75  m.  wide  and  the  farthest  plat- 
form is  reached  by  a  similar  staircase  after 
crossing  the  railroad  tracks  by  means  of  a 
footbridge  3  m.  wide.  The  lowest  staircases 
generally  pass  out  to  the  platforms  through 
apertures  in  the  front  walls  of  the  stations 
and  in  a  few  instances  through  passageways 
cut  through  the  abutments. 

In  the  elevated  parts  of  the  system,  the 
tracks  are  supported  by  a  metal  viaduct 
formed  by  a  series  of  separate  bents  of  va- 
riable leugths,  composed  of  two  side  beams 
supporting  the  floor  system  on  their  lower 
flanges.  These  bents  are  supported  on  cast- 
iron  columns  wherever  it  has  seemed  consist- 
ent with  the  strength  of  the  works;  where 
it  has  been  necessary,  on  account  of  stabil- 


distance  between  supports.  The  platform  is 
formed  of  cross-beams;  the  track  is  gener- 
ally ballasted  and  the  ballast  is  supported  by 
brick  arches  connecting  the  cross-beams. 
This  design  has  been  adopted  for  the  pur- 
pose of  reducing  the  vibration  when  the 
trains  pass  and  reducing  the  resulting  noise 
and  tremors  to  a  minimum.  However,  whers 
the  spans  are  longer  than  usual  the  ballast- 
ing of  the  track  would  increase  greatly  the 
dead  weight  and  consequently  the  cost.  The- 
track  is  then  laid  directly  on  a  platform 
formed  of  cross-beams  connected  by  string- 
ers covered  with  metallic  plates. 

In  the  elevated  parts  the  rail  is  at  least 
6.36  m.  above  the  surface  of  the  streets;  this 
distance  leaves  a  clearance  of  5.20  m.  under 
the  beams,  which  is  sufficient  to  allow  the 
passage  of  the  highest  loads  circulating  in 
Paris.  The  elevated  stations  are  constructed 
on  the  same  plan  as  the  viaducts.  Each  sta- 
tion, with  a  total  length  of  75  m.,  is  com- 
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Map  of  Paris  and  Suburbs  Showing  Lines  of  the  Metropolitan    Underground. 


between  walls.  The  metal  roof  supported  by 
masonry  side  walls  is  1.50  m.  thick  at  -the 
base  and  1.15  m.  thick  under  the  beams;  be- 
tween these  walls  is  a  concave  arched  floor 
0.50  m.  thick.  The  rail  is  4.70  m.  below  the 
lower  flange  of  the  beams  and  0.70  m.  above 
the  lowest  point  of  the  floor.  The  roof  beams 
are  built  beams  with  solid  web,  1.02  m.  deep 
and  extend  from  one  side  wall  to  the  other 
without  support;  they  are  connected  by  lon- 
gitudinal beams  parallel  to  the  axis  of  the 
track  which  form  springing  for  small  brick 
arches.  This  structure  supports  directly  the 
concrete  foundation  of  the  wood  paving  in 
the  streets. 

A  standard  station,  whether  arched  or 
metal-roofed,  has  two  side  platforms  75  m. 
long  and  4.10  m.  wide;  the  level  of  these  plat- 
forms is  0.25  m.  under  the  floor  of  cars,  sup- 
posed to  be  new  and  empty,  and  0.85  m. 
above  the  rail.  The  stations  are  reached  by 
staircases    opening    on    the    streets.     These 


ity,  to  adopt  masonry  pillars,  their  size  has 
been  reduced  to  a  minimum  in  order  to  in- 
terfere as  little  as  possible  with  street  traf- 
fic. This  viaduct  is  designed  so  as  not  lo 
interfere  with  existing  streets.  To  accom- 
plish this  the  length  of  the  trusses  has  to 
conform  at  a  number  of  points  with  local 
conditions;  wherever  these  conditions  do  not 
exist  a  span  of  about  22  m.  has  been  found 
to  be  best  adapted  to  the  various  necessities 
of  the  construction.  Larger  spans  had  to 
be  resorted  to  in  crossing  important  streets 
or  railroad  tracks.  For  instance,  the  cross- 
ing of  the  Northern  and  Eastern  Railroads 
by  the  Circular  Line,  on  the  right  bank  of 
the  Seine,  required  three  spans  75.25  m.  long. 
The  side  beams  of  the  viaducts  have  N- 
shaped  lattices,  their  lower  chords  being 
straight  and  their  upper  ones  parabolic. 
Their  average  height  is  about  one-tenth  of 
the  span,  and  they  are  either  single  or  com- 
i)osed  of  two  built  beams,  according  to  the 


posed  of  five  independent  bents,  including 
four  rows  of  beams.  The  two  inside  solid 
webbed  beams  support  both  the  floor  sys- 
tem and  also  the  station  platforms  which 
are  4.10  m.  \yide;  the  outside  N-shaped  lat- 
ticed beams  form  the  second  support  for  the 
station  platforms.  An  iron  and  glass  roof 
covers  the  platforms  for  the  convenience  of 
passengers  when  the  weather  is  bad.  The 
elevated  stations  are  reached  by  a  staircase 
starting  from  the  street  and  leading  to  an 
intermediate  floor  where  the  ticket  oflGices 
are  located;  from  this  floor  two  side  stair- 
cases reach  the  platforms  at  one  of  the  ends 
of  the  station. 

The  masonry  used  in  the  Metropolitan  Sys- 
tem is  made  almost  exclusively  with  cement 
mortar.  Lime  has  been  used  only  in  exposed 
masonry,  such  as  piers  supporting  the  Iron 
structure  in  the  elevated  part^  of  the  sys- 
tem. In  underground  woTk,  two  kinds  of 
masonry  are  used:   sandstone  masonry  and 
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concrete.  The  first  is  used  for  arches  and 
the  second  for  side  walls  and  floors. 

The  sandstone  used  is  a  silicious,  light. 
and  porouus  stone,  which  easily  takes  the 
mortar  and  is  found  around  Paris,  chiefly  in 
ground  of  tertiary  formation.  The  pebbles 
used  for  the  concrete  are  found  in  great  num- 
bers in  the  alluvions  of  the  Seine  basin.  The 
cement  used  is  a  slow-setting  Portland  ce- 
ment or  a  slag  cement.  The  Portland-cement 
mortars  are  mixed  at  the  ratio  of  300  kg. 
per  cu.  m.  of  sand  when  they  are  used  for 
masonry  and  at  the  ratio  of  400  kg.  for  the 
same  volume  of  sand  when  used  for  con- 
crete. The  slag-cement  mortars  are  propor- 
tioned at  a  ratio  of  50  kg.  more.  The  con- 
crete is  composed  of  0.80  cu.  m.  of  broken 
stone  for  0.55  cu.  m.  of  mortar. 

Cut-stone  masonry  is  used  for  exposed 
structures,  such  as  great  bridges  on  the 
Seine,  supports  for  viaducts,  works  at  points 
where  the  road  changes  from  elevated  to  un- 
derground. Inside  the  stations  all  visible 
facings  are  covered  uniformly  with  white 
tiles  made  of  enameled  ceramic  sandstone, 
or  of  opalin  or  even  sometimes  of  enameled 
bricks.  All  other  works  are  coated  only  with 
cement;  quick-setting  Vassy  cement  for  the 
arches,  and  Portland  cement  for  side  walls 
and  floors.  The  viaducts  and  generally  all 
metallic  work  such  as  bridges,  roofs  of  tun- 
nels or  stations  are  made  of  soft  rolled  steel 
elongating  23  per  cent,  under  a  breaking 
load  of  43  kg.  per  sq.  mm.  of  section. 

In  driving  the  tunnels  under  the  surface 


are  made  over  the  whole  surface  of  the 
arches  and  to  0.50  m.  below  the  springing. 
Cement  toortar  gaged  at  the  ratio  of  650  kg. 
of  Portland  cement  per  cu.  m.  of  screened 
sand,  is  injected  with  the  Greathead  injector 
or  a  similar  device.  The  usual  pressure  is 
from  2  to  3  kg. 

The  standard  cross-section  is  of  course  re- 
inforced in  ground  without  any  solidity  or 
when  the  tunnel  has  to  support  exceptional 
loads,  as  when  it  passes  under  other  gal- 
leries for  instance. 

For  quite  a  long  distance,  the  tunnel  runs 
under  counter-alleys  or  wide  gravel  side- 
walks planted  with  trees,  so  that  during  the 
rainy  season  or  when  the  trees  are  watered 
troublesome  infiltrations  penetrate  through 
the  masonry  if  special  precautions  are  not 
taken.  The  method  adopted  has  been  to  dis- 
pose small  circular  conduits  with  a  diameter 
varying  from  0.06  to  0.07  m.  and  opening 
under  the  floor,  carefully  along  the  inside 
surface  of  arches  ■  and  walls.  The  water 
drained  into  these  conduits  is  absorbed  in 
the  adjacent  sub-soil  or  is  carried  to  drain- 
age wells.  In  order  to  make  these  conduits 
in  the  arches,  straw  strands  are  imbedded  in 
the  masonry  when  building  but  not  so  deep 
as  not  to  appear  on  the  intrados.  After  tak- 
ing down  the  centers,  these  strands  are  re- 
moved and  replaced  by  rubber  tubes;  a  coat- 
ing of  quick-setting  cement  mortar  is  then 
applied  to  the  tubes  and  the  conduits  are 
made  by  removing  the  rubber  tubes. 

In  the  parts  of  the  tunnel  constructed  en- 


cavated  material  and  the  carrying  in  of  ma- 
terials of  construction.  If  it  is  considered 
that  when  the  bench  is  removed  an  average 
section  produces  from  800  to  1,000  cu.  m.  per 
24  hours,  it  is  easy  to  uuderstand  how  dif- 
ficult it  was  to  remove  such  amount  of  earth 
by  means  of  ordinary  carts  in  the  center  of 
the  heavy  trafllc  of  Paris.  Methods  more 
modern,  more  rapid  and  more  economical 
have  been  sought.  For  instance  in  the  cen- 
tral part  of  Line  No.  1  running  at  a  short 
distance  from  the  Seine,  the  contractors  built 
special  galleries  many  hundreds  of  yards 
long  in  order  to  connect  the  tunnel  with  the 
Seine  and  thus  allow  the  removal  of  the  ex- 
cavated material  by  boats.  At  other  points 
the  street  car  tracks  connecting  with  the 
suburbs  of  Paris  have  been  taken  advantage 
of;  spurs  have  been  constructed  from  these 
tracks  to  the  elevators  in  the  working  sites 
so  as  to  allow  the  direct  removal  of  ex- 
cavated material  without  reloading.  Even 
on  Line  No.  3  the  earth  coming  from  the 
central  sections  near  the  St.  Lazare  Station, 
the  Opera  and  the  Bourse,  has  been  carried 
beyond  Paris  by  means  of  a  temporary  spur 
specially  constructed  to  connect  with  the 
Quest  Railroad. 


Swiss   Railroads. 


The  executive  council  of  the  Swiss  Statei 
Railroads  has  drawn  up  its  estimates  for  the: 
year  1905,'  and  accompanied  them  with  a; 
warning  that  the  authorities  should  be  more] 
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Section  of  Tunnel. 

on  certain  portions  of  the  lines  an  advance 
heading  was  dug  at  the  highest  part  of  the 
tunnel  and  the  arch  constructed  by  cutting. 
At  certain  points  satisfactory  results  have 
been  obtained  by  digging  two  headings  sim- 
ultaneously, one  at  the  top  and  the  other 
at  the  bottom  of  the  tunnel,  the  last  one 
being  kept  about  50  m.  longer  than  the  first. 
The  lowest  heading  is  used  to  carry  out  the 
diggings  and  the  upper  one,  to  bring  in  the 
materials  for  building  the  arch.  This  pro- 
cess which,  however,  can  be  applied  only  in 
solid  ground,  simplifies  very  much  the  organ- 
ization of  the  plant. 

The  arch  masonry  is  made  generally  in 
rings  3  m.  long.  The  side  walls  are  built 
from  the  arch  down  in  sections  whose  width 
varies  with  the  firmness  of  the  ground  en- 
countered; where  the  ground  is  solid  the 
bench  is  nearly  all  taken  out  before  the  walls 
are  begun;  where,  on  the  contrary,  the 
ground  is  liable  to  cave  in,  side  trenches  of 
variable  dimensions  are  cut  before  the  bench 
is  taken  out.  When  the  arch  and  the  retain- 
ing walls  aye  completed,  grout  is  injected 
systematically  behind  the  masonry  so  as  to 
fill  all  empty  spaces  which  are  likely  to  re- 
main between  the  masonry  and  the  ground. 
These  injections  are  made  through  holes  left 
in  the  masonry  duringthe  construction;  they 


Cross-Section    Through   Typical   Station. 


tirely  in  water-bearing  ground,  the  following 
process  has  given  good  results  in  keeping 
out  the  water.  The  masonry  is  constructed 
in  a  single  ring  along  the  whole  develop- 
ment of  side  walls  and  fioor.  There  are 
two  layers  of  masonry  separated  by  an  in- 
side cope,  0.030  m.  thick,  made  of  compact, 
tempered,  well-rammed,  cement  mortar.  The 
cement  used  is  Portland  cement  gaged  in 
proportions  of  650  kg.  per  cu.  m.  of  sand, 
or,  quick-setting  Porte-de-France  cement 
gaged  at  1,000  kg.  per  cu.  m.  of  sand.  The 
cope  is  made  with  the  greatest  care  without 
any  solution  of  continuity  and  each  new  sec- 
tion is  carefully  joined  to  the  last  one  whose 
end  is  scraped  and  washed.  As  soon  as  the 
cope  is  finished  on  the  surface  of  a  ring, 
the  second  layer  of  masonry  is  begun,  tak- 
ing care  not  to  injure  the  cope.  Where 
Line  No.  3  crosses  under  the  St.  Mar- 
tin Canal  at  the  Avenue  de  la  Republique, 
the  tunnel  is  laid  entirely  in  aqueous  ground 
for  76  m.  and  partially  for  340  m.;  it  has 
been  constructed  as  explained  above,  and  the 
infiltrations  do  not  exceed  550  liters  per  24 
hours  which  is  equal  to  0.0064  liter  per 
second. 

One  of  the  most  Intricate  problems  to 
solve  in  the  construction  of  the  Metropoli- 
tan Railway  has  been  the  removal  of  the  ex- 


conservative  for  the  future.  Unless  there 
should  be  an  unexpected  increase  of  traffic, 
the  expenditures  (including  interest  on 
cost)  are  likely  to  be  $400,000  more  than 
the  receipts  next  year,  and  provision  already 
made  for  increasing  wages  will  still  further 
increase  expenses  in-  1906.  When  the  rail- 
roads were  acquired  by  the  State,  the  legis- 
lature provided  for  considerable  improve- 
ments, and  more  liberal  train  service,  some 
increase  in  the  number  of  employees  and  a 
general  increase  in  their  pay  and  privileges, 
and  at  the  same  time  some  reductions  in 
rates. 


The   Simplon   Tunnel. 


'  The  unfortunate  Simplon  Tunnel,  which, 
until  the  hot  water  spring  was  struck  by 
the  south  heading  Sept.  6,  was  to  be  open 
through  by  the  middle  of  October,  is  now- 
unlikely  to  be  done  before  the  end  of  this 
year,  and  possibly  not  till  months  later.  It 
will  be  remembered  that  the  north  heading 
had  advanced  about  half  a  mile  beyond  the 
midway  summit  when  hot-water  springs 
were  struck,  the  difficulty  of  draining  which 
up  over  the  summit  caused  the  abandon- 
ment of  work  on  that  face.    Water-tight  iron 
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gates  were  set  up,  which  dammed  the  water 
at  that  place  and  made  it  possible  to  con- 
tinue the  work  of  enlarging  the  tunnel  and 
revetting  it  with  masonry  where  necessary 
up  to  that  point,  awaiting  the  excavation 
from  the  south,  which  was  behind  hand  be- 
cause of  difficulties  encountered  at  earlier 
stages  of  the  work.  The  hot  spring  is  for- 
midable not  on  account  of  the  quantity  dis- 
charged, which  is  much  less  than  some  other 


cooling  apparatus  which  alone  will  make  it 
possible  to  work  in  rock  which  has  a  tem- 
perature of  109  deg.  The  rock  is  so  broken 
up  that  it  is  necessary  to  arch  the  side  tun 
nel  at  the  bottom  in  many  places  near  the 
present  south  face.  Wh>en  work  was  resumed 
on  the  south  face  of  the  main  tunnel  (which 
was  to  be  done  in  October),  machine  drills 
could  not  be  used  until  it  had  advanced  some 
yards  past  the  hot  spring,  and  the  operators 


Renewing   Bridges  on  the  West  Shore. 


It  has  long  been  the  aim  of  the  New  York 
Central  to  utilize  the  West  Shore  Railroad 
which  it  owns  and  operates,  for  hauling  all 
of  the  heavy  through  freight  between  New 
York  and  Buffalo  and  to  use  its  main  line, 
which  is  four-tracked  for  most  of  the  dis- 
tance, for  fast  freight  and  passenger  trains. 
The   West   Shore   between   Albany  and   Buf- 


Old    Rondout    Viaduct    Sliowing    Falsework    Partially    Completed. 


New   Rondout   Viaduct  Showing  Completed    Falsework  and    Traveler. 


sjjrlngs  which  have  been  cut;  but  because 
it  makes  it  too  hot  to  work.  The  south  head- 
ing was  advanced  only  81  ft.  in  September, 
leaving  798  ft.  between  it  and  the  north 
face. 

After  Sept.  6  the  work  was  almost  ex- 
clusively in  cutting  a  drainage  channel  to 
the  side  tunnel  (which  hereafter  is  to  be 
excavated  for  a  second  track)  in  walling 
out  the  hot  spring,  and  getting  in  order  the 


with  the  hand  drills  have  an  exceedingly  un- 
comfortable task,  in  spite  of  the  streams  of 
cold  water  forced  in  to  keep  down  the  tem- 
perature. If  no  more  hot  springs  be  encoun- 
tered it  will  probably  be  possible  to  cut  the 
main  tunnel  through  by  the  end  of  this  year; 
but  the  character  of  the  strata  at  both  faces 
is  very  unpromising — limestone,  much  frac- 
tured, which  according  to  the  geologists  was 
not  likely  to  be  found  at  this  depth. 


falo  parallels  the  Erie  Canal  and  the 
New  York  Central.  It  is  a  double- 
tracked  road^  but  never  since  it  was  first 
built  in  the  early  eighties  has  it  been  up  to 
the  standard  of  a  first  class  ro^d.  Some 
six  years  ago  the  New  York  Central 
began  a  systematic  scheme  of  Improve- 
ments designed  to  ultimately  put  this  road 
in  shape  for  handling  heavy  traffic.  ThlB 
work,    which    included    laying    heavy     rails. 
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Plan  and  Side  Elevation  of  Old  Bridge  over  Rondout  Creek,  West   Shore   Railroad. 
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Plan   and   Elevation   of    New   Bridge  over    Rondout  Creek,   West  Shore   Railroad. 
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Plan  and   Elevation  of  Falsework  Used  in  Erecting  the  New    Rondout  Viaduct. 
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New  Bridges  on  the  West  Shore  RAiiiBOAs. 
nicer  Division,  Weehaicken  to  k'artna,  liridues  over  75  Ft.  in  Length. 

. No.  of 

Location.  Spans.  Traclis, 

Granton   1  2 

Little  Ferry    1  - 


lype. 
F.  ii.  &  S. 
F.  B.  &  ! 


18 
Smaller 


West  Nyack 

Cornwall    1 

West  Haverstraw 1 

Marlborough   1 

Kingston    20 

Mt.  Marion 5 

Catskill   18 

North  Baltimore 


T.  r.  G., 
T.  P.  G.. 
D.  P.  G. 

T.  P.  G.,  F.  li.  &  S 

D.  P.  G .  .  ., 

T.  P.  G.,  I-.  B.  &  S 

A'iaduct    

D.  P.  G 

D.  P.  G.  &  D.  L..  viaduct. 
D.  P.  G. 


Bridges  :    13  deck  plate  girders.  14  through  plate  girders,  lo  I-beam  and  plate  bridges. 


Total  length  of 

bridge. 

121  ft.  G  in. 

102  ft.  8  in. 

86  ft. 

87  ■' 
84  " 
82    " 

1,228    " 

448    ■' 
1,222    •' 

221    " 


Moliatck  Division,  Ravena  to  Syracuse. 


197 
199 
213 
337 
340 
346 
356 
404 
412 
372 
383 
Smaller 


Bethlehem   

Bethlehem   

Fullers 

Harbor  over  Erie  Canal  .  , 

Utica    

New  York  Mills 

Clark's  Mills 

Canaserago    

Chittenango     

Vernon   

Oneida   

Bridges  :    10  deck  plate 


4  2           D.  P.  G.  &  T.  P.  G.  viaduct 186  ft. 

1  2           T.  R.  T.,  F.  B.  &  S 103    " 

3  1           D.  II.  T.  &  D.  P.  G 347    " 

. .  .  .  1  2           T.   R.  T.,  F.  B.  &  S 172    " 

4  2           T.  P.  G.,  S.  F.  on  columns 184    " 

.  .  .  .  2  ■  2           D.  P.  G 104    " 

2  2           D.  P.  G 104   " 

.       .  2  2  T.  R.  T.  &  S.  P.  &  T.  P.  G.,  S.  F.  .            236    " 

2  2           T.  P.  G.,  S.  P 88" 

2  2           T.  P.  G.,  S.  P 90   " 

2  2  T.  P.  G..  S.  F.  &  D.  P.  G..  S.  P..  114" 

iirders,  18  through  plate  girders,  6  I-beam  and  plate  bridges. 


AVestern  Division,  Syracuse  to  Lyons. 


443 
453 
454 
457 
461 
470 
471 


Amboy   

Jordan   

.Jordan,  over  Erie  Canal   .  .  .  . 
Weedsport,  over  Erie  Canal . 

Port  Byron 

Clvde.  over  Erie  Canal 

Clyde  

Clyde   

Clyde 


D.   P.   G 

T.  R.  T..  F.  B.  &  S 

T.   P.   G.,  F.   B.  &   S 

T.  P.  C.  T.,  P.  B.  &  S 

T.  P.  G.,  F.  B.  &  S 

T.  R.  T.,  F.  B.  &  S 

T.  P.  G.,  P.  B.  &  S 

T.  P.  G.,  F.  B.  &  S 

T.  P.  G..  F.  B.  &  S. 


Smaller  Bridges':  4  deck  plate  girders.  3  through  plate  girders,  1  I-beam  and  plate  bridge. 


139  ft. 

129  " 

116  " 

207  " 

181  " 

168  " 

109  " 

121  " 

188  " 


The  two  most  important  bridge  renewals 
made  were  the  viaduct  over  Rondout  creek, 
a  mile  south  of  Kingston  on  the  River  Di- 
vision, and  the  Catskill  viaduct  at  Catskill. 
The  Rondout  viaduct  is  the  longest  bridge 
on  the  line  being  1,228  ft.  long,  and  the  Cats- 
kill  viaduct,  which  is  the  next  longest,  is 
1,222  ft.  long.  The  old  bridge  at  Rondout, 
.built  in  1882,  consisted  of  three  iron,  Whipple, 
through  truss  spans  at  the  south  end,  162 
ft.,  235  ft.  and  255  ft.  long  respectively,  sup- 
ported on  iron  latticed  towers  and  seven 
deck  latticed  girders  for  the  north  approach, 
resting  on  light  iron  towers  with  short  con- 
necting girders  over  the  tops  of  the  towers. 
It  was  a  light  structure  throughout,  being 
designed  only  for  loads  of  two  80i^-ton  con- 
solidation engines  followed  by  a  moving  load 
of  2,240  lbs.  on  each  track.  The  level  of  the 
base  of  rail  above  high  tide  on  the  old  bridge 
was  154  ft.  6  in.  A  sketch  of  the  original 
structure  is  shown  in  one  of  the  accompany- 
ing drawings. 

The  new  bridge  put  in  consists  of  three 
deck  plate  girder  approach  spans  at  the 
south  end,  one  deck  truss  143  ft.  long,  one 
through  truss  270  ft.  long  over  the  channel, 
and  seven  deck  plate  girder  approach  spans 
at  the   north  end.     New  steel  towers  wefe 


re-ballasting,  and  renewing  bridges,  has 
■been  going  on  steadily  and  is  now  nearly 
•completed. 

An  interesting  feature  of  this  better- 
ment policy  was  the  renewal  of  nearly 
all  of  the  bridges  on  the  West  Shore  from 
Weehawken  to  Buffalo,  which  necessarily 
liad  to  be  done  without  interrupting  the  al- 
ready heavy  traffic.  The  greater  part  of  this 
renewal  work  has  now  been  completed. 
Thirty  bridges  of  over  75  ft.  in  length 
liave  been  renewed  with  new  and  mod- 
•ern  steel  structures  and  84  smaller 
spans  have  also  been  renewed.  The  old 
bridges  taken  out  were  mostly  built  of  iron, 
having  been  put  in  when  the  road  was  first 
built.  In  addition  to  this  all  of  the  remain- 
ing bridges  have  been  thoroughly  over- 
hauled, repaired  and  strengthened.  The 
accompanying  table  shows'"the  location,  type 
and  span  of  the  important  bridge  renewals 
•on  each  division  from  Weehawken  to  Buffalo. 
About  9,000  tons  of  steel  -were  required  in 
all  for  the  renewals  on  the  River  Division 
and  as  much  more  for  new  bridges  between 
Ravena  and  Buffalo. 

All  of  the  new  bridges  have  been  built 
to  conform  to  the  standard  specifications  of 
the  New  York  Central.  In  general  the  type 
of  bridge  selected  was  as  follows:  For  spans 
up  to  13  ft.,  solid  rail  floor;  for  spans 
up  to  25  ft.,  rolled  beams  with  cover  plates 
or  longitudinal  trough  floors;  for  spans  from 
25  ft.  to  100  ft.,  plate  girders;  for  spans  from 
100  ft.  to  180  ft.,  riveted  trusses;  for  spans 
of  over  180  ft.,  pin  connected  trusses.  The 
truss  spans  are  usually  of  the  sub-trussed 
Pratt  type.  For  all  bridges  the  standard  as- 
sumed live  load  is  two  consolidation  engines 
and  tenders  with  a  total  wheel  base  of  101 
ft.,  a  total  weight  of  284  tons,  and  40,000  lbs. 
on  each  driving  axle,  followed  by  a  uniform 
load  of  4,500  lbs.  per  lineal  foot  of  track. 
An  alternative  loading  also  used  ■  is 
60  -tons  equally  distributed  between  two 
axles  spaced  7  ft.  apart  followed  by  a  uni- 
form load  of  4,500  lbs.  per  lineal  foot  of 
track  beginning  5  ft.  behind  the  rear  axle. 

The  irew  bridges  were  all  designed  in  the 
oflBce  of  the  Chief  Engineer  of  the  New  York 
Central  and  were  built  by  the  American 
Bridge  Company,  and  the  Pennsylvania  Steel 
Company.  Some  of  the  truss  bridges  and 
most  of  the  plate  girder  bridges  and  short 
rolled  beam  spans  were  erected  by  the  rail- 
road company's  own  forces.  All  other  spans 
■yrpj !  r.T-or-tofi  by  the  contractors.         ■  ■•' 
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l)uilt  to  support  the  structure  and  the  bridge 
as  renewed  will  now  carry  the  heaviest  traf- 
fic on  both  tracks  simultaneously  at  high 
speeds.  A  comparison  of  the  accompanying 
drawings  of  the  old  bridge  and  the  new 
bridge  shows  the  changes  in  the  substruc- 
ture made  necessary  by  the  renewal.  Ac 
the  south  end  the  old  abutment  was  allowed 
to  remain  as  before  but  a  new  coping  course 
and  back  wall  were  put  in.  About  halfway 
•down  the  bank,  two  pier  foundations  were 
put  in  for  the  rocker  bent  supporting  the 
plate  girder  approach  spans,  Nos.  1  and  2. 
The  foundation  piers  for  the  old  tower  at 
the  foot  of  the  south  bank  were  used  for 
supporting  the  outer  legs  of  the  new  tower 
and  two  new  piers  were  built  higher  up 
the  bank  to  support  the  in-shore  legs.  Tower 
3  is  entirely  new  and  the  four  piers  rest- 
ing on  piles  were  sunk  before  the  tearing 
down  of  the  old  bridge  had  begun.  The 
piers   for  all   of   the  other  towers  are  the 


original  masonry  with  new  coping  courses. 
The  towers  under  all  of  the  approach  spans 
consist  of  four  legs  battered  1  to  8  toward 
the  center  line  of  track  but  vertical  in  a 
longitudinal  plane.  They  are  29  ft.  6  in.  be- 
tween bents  and  the  tracks  are  carried  over 
them  on  short  plate  girders.  All  of  the 
towers  are  stiffened  longitudinally  and  later- 
ally with  diagonal  and  cross-braces,  and 
towers  Nos.  5  and  6  are  also  connected  to- 
gether top  and  bottom  with  stiffening 
trusses. 

After  the  new  masonry  was  completed  and 
before  the  dismantling  of  the  old  bridge  was 
begun,  falsework  was  built  up  from  the 
ground  and  the  bottom  of  the  creek  to  sup- 
port the  track  while  the  bridge  was  being 
renewed  and  to  form  a  runway  for  the  trav- 
eler used  in  erecting.  This  falsework  con- 
sisted of  41  bents  supported  on  piles  and 
tied  together  with  4-in.  x  8-in.  diagonal 
braces    and    longitudinal    struts.    The    two 


Details  of  Standard  Through  Plate  Girder  Bridge  witii  Solid  Plate  Floor. 
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outside  posts  on  each  side  of  the  bents 
were  battered  and  the  four  middle 
posts  were  vertical.  The  bottom  sill 
rested  on  the  tops  of  the  piles  which  were 
driven  in  pairs  under  each  post  and  the 
number  of  stories  in  each  bent  was  varied 
according  to  the  rise  of  the  bank.  As  far 
as  possible  all  the  braces,  sills  and  caps  were 
made  of  uniform  sizes  to  save  cost  in  get- 
ting out  the  timbers  in  the  mill.  A  general 
plan  and  elevation  of  the  falsework  and  an 
elevation  of  a  typical  bent  under  the  deck 
span   are   shown  in  the   drawings. 

The  stringers,  laid  on  the  caps  of  the 
bents,  were  all  8  in.  x  16  in.  and  were 
grouped  in  banks  of  three  under  each  rail 
and  in  banks  of  two  under  the  traveler 
runway  on  the  outside.  The  bents  were 
spaced,  in  general,  15  ft.  apart  and  the  string- 
ers were  made  32  ft.  long  to  rest  on  three 
bents.  Where  the  towers  interfered  with  the 
regular  spacing  of  the  bents,  18-in.  I-beams, 
three  under  each  rail,  were  substituted  for 
the  wooden  stringers.  Rondout  creek  is  nav- 
igable for  canal  boats  and  small  steamers 
and  it  was  necessary  to  preserve  a  clear 
waterway  in  the  channel.  Two  bents  close 
together  were  built  on  each  side  of  the  63- 
ft.  clear  channel  opening  which  was  left, 
and  the  eight  new  plate  girders  intended 
for  spans  Nos.  1  and  4  were  laid  on  the 
caps  of  these  bents.  One  girder  was  placed 
under  each  rail  and  one  under  the  trav- 
eler runway  on  each  side.  All  of  the  false- 
work was  designed  in  accordance  with 
Cooper's  E-35  loading. 

After  the  falsework  was  all  up,  the  trav- 
eler used  for  dismantling  and  erecting  was 
assembled  on  the  runway  and  the  work  of 
taking  down  the  old  through  spans  was  be- 
gun from  the  north  end.  The  traveler  used 
is  shown  in  one  of  the  illustrations  from 
a  photograph.  It  was  of  the  ordinary  form, 
having  two  legs  or  towers  of  four  posts  each 
with  a  bridge  across  the  top  having  sufficient 
clearance  to  move  over  any  of  the  old  or 
new  spans.  The  old  through  truss  span  at 
the  north  end  over  the  channel  was  taken- 
down  first  and  the  new  270-ft.  truss  was 
erected  on  the  new  towers  already  built  up 
from  below.  The  second  through  truss  was 
then  taken  down  and  as  the  work  progressed 
the  iron  stringers  over  the  channel  tower 
were  fleeted  ahead  to  rest  on  the  pony  bents 
of  the  falsework,  no  wooden  stringers  being 
put  in  under  that  part  of  the  old  span  above 
the  new  deck  truss.  After  the  deck  truss 
had  been  erected,  the  remaining  through 
truss  was  replaced  with  the  plate  girders 
used  in  the  temporary  span  over  the  chan- 
nel and'  finally  the  latticed  girders  in  the 
north  approach  were  replaced  with  plate 
girders  resting  on  the  new  towers.  The 
whole  work  was  done  with  little  interrup- 
tion of  traflic  and  with  no  accidents.  The 
American  Bridge  Company,  which  built  the 
superstructure  at  its  Pencoyd,  Edgemoor  and 
Athens  plants,  designed  and  built  all  of  the 
falsework  and  erected  the  bridge  on  the  site. 
About  3,000  tons  of  steel  were  used  in  the 
superstructure. 

We  are  indebted  to  Mr.  Olaf  Hoff,  Engi- 
neer of  Structures,  New  York  Central,  for 
the  illustrations  and  information. 


Details  of  Standard   Rolled-Beam   Bridge  for  Short  Spans. 


The  Prussian  authorities  are  reported  to 
have  become  satisfied  that  further  experi- 
ments with  fast  trains  hauled  by  steam  loco- 
motives on  the  Military  Railroad  are  unnec- 
essary. Based  on  the  results  attained,  they 
Will  aim  to  increase  gradually  the  speed  of 
express  trains,  not  expecting  to  exceed  a 
maximum  of  120  kilometers  (74%  miles) 
an  hour.  The  authorities  now  are  turning 
their  attention  to  improved  trakes.  A  me- 
chanical engineer  has  been  investigating  the 
subject  in  America.  ' 
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The    German    Railroad    Union. 


The  convention  of  the  German  Railroad 
Union  was  held  in  Dantzic  on  Sept.  1,  2  and 
3,  at  which  delegates  representing  more  than 
60.000  miles  of  railroad  were  present.  The 
chief  subjects  discussed  (all  presented  in  re- 
ports which  had  been  long  in  preparation) 
were:  The  admission  of  electrical  railroads 
to  membership.  Only  lines  which  have 
through  traffic,  and  which  therefore  must  in 
certain  respects  be  uniform  with  connecting 
railroads,  are  members  of  the  Union;  and 
this  discussion  is  evidence  that  there  is  or 
is  expected  soon  to  be,  an  interchange  be- 
tween steam  and  electric  roads,  and  of  elec- 
tric roads  with  each  other.  The  committee 
believes  ithat  the  time  has  come  for  ascer- 
taining and  formulating  the  regulations  nec- 


The  subject  of  automatic  car-couplers  came 
to  this  convention  from  its  technical  com- 
mission, which  had  been  instructed  to  report 
upon  it,  and  has  been  making  experiments 
since  1898,  when  the  Bavarian  State  Rail- 
roads equipped  some  cars  with  American  au- 
tomatic couplers.  Later  a  trial  train  of  38 
cars  equipped  partly  with  American  couplers 
and  partly  with  the  Krupp  hook  coupling 
was  provided.  Much  information  was  given 
as  to  the  cost  and  the  time  required  lor  the 
transformation  which  was  universally  re- 
garded as  desirable;  but  the  interchange  of 
cars  practically  all  over  the  continent  west 
of  Russia  makes  it  desir- 
able that  it  be  introduced 
in  all  countries  at  the 
same  time.  The  conven- 
tion     favored      a      con- 


Railroad   Shop  Tools. 


( Continued. ) 


UPRIGHT   DRILLS. 

The  26-in.  upright  drill,  Fig.  1,  is  made  by 
the  Hoefer  Manufacturing  Company,  Free- 
port,  111.  It  is  fitted  with  a  sliding  head, 
lever,  wheel  and  power  feed,  automatic  stop' 
and  back  gears.  The  spindle  is  l"/i6  in.  in 
diameter  and  has  a  vertical  adjustment  of 
12  in.  by  means  of  a  rack  and  pinion.  It  is 
driven   by   cut   steel   gears  and   is   provided 


Fig.  1 — The  Hoefer   Upright   Drill. 


Fig.    2 — The    Knecht   Sensitive    Drill. 


essary  for  such  interchange;  and  it  was  in- 
structed to  prepare  such  a  body  of  rules. 

Another  subject  was  the  continuance  of 
■what  we  would  call  coupon  passenger  tickets 
for  routes  not  only  over  different  railroads 
but  in  different  countries.  These  tickets  are 
Issued  for  lines  not  only  belonging  to  the 
Union  but  also  for  railroads  in  France,  Italy, 
Belgium,  Scandinavia,  the  Balkan  States  and 
Finland,  and  numerous  steamship  lines  on 
the  North  Sea  and  the  Mediterranean,  and 
next  year  will  extend  also  into  Africa,  over 
the  Algerian  railroads.  Heretofore  such 
tickets  were  authorized  at  each  convention 
only  for  the  two  years  till  the  next  conven- 
tion. At  Dantzic  it  was  decided  that  they 
.should  continue  to  be  authorized  until  action 
to  the  contrary  is  taken. 


tinuance  of  experiments   on   a   larger   scale. 

President  Kranold,  of  the  Berlin  Directoi-y 
of  the  Prussian  State  Railroads,  who  has  pre- 
sided over  the  Union  for  eleven  years,  an- 
nounced his  retirement  from  active  service 
May  1  next.  The  convention  chooses  not  a 
person  but  a  railroad  management  as  its  ex- 
ecutive; and  the  Berlin  Directory  was  re- 
elected for  four  years. 

The  sessions  of  the  convention  usually  oc- 
cupied the  mornings  only,  and  the  after- 
noons and  evenings  were  devoted  to  excur- 
sions and  entertainments  of  various  and 
very  attractive  kinds. 


The  private  Russian  railroads  had  some- 
what greater  earnings  in  the  first  three 
months  of  this  year  than  last  year. 


with  anti-friction  fiber  collars  and  a  quick 
return  lever.  Both  the  spindle  and  the  slid- 
ing head  are  counterbalanced.  A  combina- 
tion screw  .and  miter  gear  arrangement  is 
used  for  raising  and  lowering  the  table, 
which  is  22  in.  in  diameter.  It  is  provided 
with  T  slots,  and  can  be  swung  out  of  the 
way  of  the  spindle  when  work  is  to  be  done 
on  the  base  plate  of  the  machine.  The  maxi- 
mum height  of  the  machine  is  80  in.  and  the 
greatest  distance  from  the  spindle  to  the 
base  is  45  in.;  greatest  distance  from  the 
table  to  the  spindle  Is  27  In.,  and  the  dis- 
tance from  the  column  to  the  center  of  the 
spindle  is  13  in.  The  diameter  of  the  column 
is  GMs  in-  The  diameter  of  the  large  «ear  Is 
8.4  in.  and  the  diameter  of  the  small  pinioa 
is  4  in.     A  floor  space  .58  in.  x  22  In.  la  re- 
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quired  and   the  net  weight   of  the  machine 
fitted  complete  is  about  1.500  lbs. 

The  Kneiht  friction  sensitive  drill.  Fig.  2, 
made  by  The  Knecht  Brothers  Company,  Cin- 
cinnati. Ohio,  is  used  in  many  rail- 
road shops,  and  it  is  especially  adapted  to 
tool-room  use.  A  wide  range  of  spindle  speeds 
can  be  obtained  without  stopping  the  ma- 
•chine.  These  speed  changes  are  procured 
by  sliding  the  friction  roller  frame,  upon 
which  is  mounted  the  friction  i-oller,  up  and 
•down  on  the  cones,  from  one  extreme  to  the 
other,  a  distance  of  only  4'o  in.;  any  number 
of  speeds  can  be  obtained  for  any  size  drill 
from  the  smallest  up  to  and  including  Vic 
in.  The  drivi..g  friction  roller  is  built  up  of 
leather  disks,  held  firmly  between  two  iron 
flanges,  These  leather  disks  are  durable 
and  are  easily  replaced.  More  or  less  driv- 
ing power  to  the  drill  spindle  can  ba  applied 
AS  the  size  of  the  drill  or  the  nature  of  the 
work  may  require  by  turning  a  hand  adjust- 
ing nut  under  the  rear  driving  cone,  which 
increases  or  decreases  the  tension  of  the  fric- 
tion roller  between  the  two  cones.  The  cone 
that  drives  the  spindle  is  mounted  on  a 
sleeve   or    bushing   which    extends    through 


Fig.   3 — The   H.   G.    Barr  Vertical    Drill. 

both  bearings  in  the  frame.  The  spindle  is 
thus  relieved  from  any  lateral  pressure  and 
the  pressure  on  the  driving  mechanism  is 
thrown  upwards  and  is  relieved  by  a  thrust 
bearing.  Graduations  for  speed  are  marked 
■on  the  bar  on  which  the  friction  roller  frame 
slides,  so  that  the  operator  by  placing  the 
•end  of  the  roller  franie  at  the  figures  on  the 
bar  corresponding  to  different  sizes  of  drills 
and  clamping  it  ih"  "position  by  means  of 
•clamping  screw  can  always  obtain  the  proper 
speeds  for  drilling.  Other  graduations  for 
indicating  the  depth  of  the  hole  to  be  drilled 
are  placed  on  the  sleeve  which  passes 
through  the  spindle  bracket.  A  stop  collar 
is  also  provided  by  means  of  which  any  num- 
ber of  holes  may  be  drilled  to  the  same 
d-epth.  Ball-bearings  placed  between  the  col- 
lar on  the  spindle  and  the  sleeve  reduce  the 
friction  to  a  minimum  and  the  spindle  is 
counterbalanced     by     a     quick-acting     coil 


spring.  The  driving  pulleys  are  enclosed  in 
a  frame  which  is  adjustable  on  the  column 
and  by  means  of  a  small  adjusting  screw  any 
desired  belt  tension  may  be  obtained.  An 
endless  belt  is  furnished  with  each  machine. 
Two  brackets,  one  for  the  spindle  and  an- 
other for  a  round  table,  are  provided:  both 
of  these  are  adjustable  on  the  column  and 
can  be  clamped  in  any  position  by  the  at- 
tached wrenches.  Both  sides  of  the  square 
table  are  finished,  so  that  in  case  it  becomes 
defaced  it  can  be  reversed,  and  practically 
becomes  a  new  table.  It  is  %  in.  thick  and 
can  be  swung  aside  so  that  the  drills  can  be 
used  on  work  held  in  the  lower  round  table 
bracket.  This  machine  will  drill  holes  up  to 
%  in.  in  diameter  in  cast  iron.  The  general 
dimensions  of  the  machine  are  as  follows: 
Height  of  drill..  76  in.;  distance  from  column 
to  center  of  spindle,  6^^ 
in.;  greatest  distance  from 
end  of  spindle  to  round 
table,  42  in.;  vertical  ad 
justment  of  round  table, 
28  in.;  vertical  adjustment 
of  spindle  bracket,  13  in.; 
diameter  of  spindle,  'V, , 
in.;  throw  of  spindle, 
3'''/,,.  in.;  hole  in  spindle 
conforms  to  Morse  taper 
No.  1;  square  table,  12 'i 
in.  X  14  in.;  round  table, 
10^4  in.  in  diameter;  floor 
space  required,  20  in.  x  34 
in.;  largest  size  of  driving 
pulley,  TVo  in.  x  2  in.;  size 
of  countershaft  pulleys,  7 
in.  X  2  in.;  speed  of  coun- 
tershaft, 460  r.p.m.;  driv- 
ing belt,  1%  in.  wide;  end- 
less belt,  1%  in.  wide  by 
9  ft.  8  in.  long. 

The  No.  1,  14-in.  swing, 
vertical  drilling  machine 
shown  in  Fig.  3  is  made 
by  H.  G.  Barr,  Worcester, 
Mass.  This  is  a  useful  ma- 
chine for  the  tool  room  or 
for  drilling  oil  or  tap  holes 
up  to  1/2  in.  in  diameter. 
It  has  a  counterbalanced 
spindle,  a  sliding  head 
and  lever  feed.  The  table 
is  11  in.  square  and  has 
an  adjustment  of  32  in.  on 
the  column.  Maximum 
distance  from  the  table  to 
the  spindle  is  27  in.  and 
the  distance  from  the  post 
to  the  center  of  the  spindle 
is  7  in.  The  spindle  is  % 
in.  in  diameter  and  has  a 
vertical  traverse  of  3%  in. 
by  means  of  a  rack  and 
pinion.  The  sliding  head 
has  a  vertical  adjustment 
of  7%  in.  Graduation  is  provided  on  the 
spindle  quill  and  the  total  height  of 
the  machine  is  6  ft.  5  in.  It  requires 
a  floor  space  of  20  in.  x  26  in.  and  it.s 
net  weight  is  255  lbs.  Multiple  spindle  drill- 
ing machines  having  similar  spindle  arrange- 
ment to  the  one  shown  are  also  made  by  H. 
G.  Barr.  The  spindles  of  these  machines  can 
be  independently  driven  when  desired  and 
they  are  provided  with  three  different  speeds. 
The  table  is  in  one  piece  and  is  raised  and 
lowered  by  means  of  a  screw  inside  of  the 
column. 

RAIL    DRILLING    MACHINE. 

The  rail  drilling  machine.  Fig.  4,  is  made 
by  the  Mark  Flather  Planer  Company, 
Nashua,  N.  H.  It  has  a  capacity  for  drilling 
three  holes  1%  in.  in  diameter  in  steel  rails. 
Any  distance  from  314  to  9V>  in.  can  be  ob- 
tained between  the  spindles.  The  two  outer 
spindles  have  a  vertical  adjustment  of  31  j 


in.  by  rack  and  pinion,  and  can  be  clamped 
in  any  position  required.  The  spindles  are 
bored  out  for  No.  4  Morse  taper,  and  on  ac- 
count of  the  spindle  adjustment,  taper  shank 
drills  can  be  used,  thus  doing  away  with  the 
set  scrtv.s  which  are  used  for  the  adjust- 
ment of  straight  shank  drills. 

The  three  snindles  are  carried  on  one  sad- 
dle, which  is  counterweighted  and  feeds  the 
three  spindles  simultaneously.  The  center 
spindle  is  driven  by  a  large  planed  bevel 
gear  on  top  of  the  column,  and  this  in  turn 
diives  the  two  outer  spindles  by  spur  gear- 
ing through  intermediate  gears  that  are  piv- 
oted to  both  the  central  and  outer  spindles 
and  move  in  and  out  with  the  horizontal 
movement  of  the  spindles. 

The  saddle  carrying  the  spindle  has  three 
changes  of  power  feed  and  quick  return.   The 


Fig.  4 — The   Flather   Rail   Drillinn    Machine. 


feed  is  driven  by  cones  of  gears,  has  three 
changes,  and  is  changed  quickly  by  a  lever 
on  side  of  column.  The  work  table  is  pro- 
vided with  adjustable  vise  for  holding  the 
rails,  and  both  right  and  left  hand  stops 
for  end  of  rail  can  be  used. 

The  borings  drop  through  an  opening  in 
top  of  table  and  out  through  an  opening  m 
back  of  column,  taking  them  out  of  the  way 
of  the  operator.  There  is  also  an  opening 
10  in.  square  through  the  back  of  the  column 
level  with  the  top  of  table,  allowing  work  to 
be  put  through  the  column  to  be  operated 
on.  The  principal  dimensions  are  as  fol- 
lows: Height  to  top  of  cone  pulley,  8  ft.; 
width  of  face  of  columns,  26  In.;  dimensions 
of  top  of  box  table,  18  in.  x  36  in.;  height 
from  top  of  table.  24  in.;  length  of  saddle, 
39  in.;  width  of  saddle,  16  in.;  minimum  dis- 
tance of  centers  of  spindles,  314  in.;  maxi- 
mum distance  of  centers  of  spindles,  9^  in.; 
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■width  OL  driving  belt  on  cone.  3%  in.;  largest 
diameter  of  cone  pulley,  18  in.:  weight  about 
6,300  lbs. 

(To  be  continued.) 


How      to       Maintain      Surface. 
Gage.* 


.ine      and 


To  maintain  perfect  surface,  line  and 
gage,  it  is  essential,  first,  to  have  banks  suf- 
ficiently wide,  with  a  slope  of  1^-.  to  1,  and 
so  prepared  for  ballast  as  to  permit  of  per- 
fect drainage.  The  shoulder  should  slope 
slightly  from  the  base  of  the  ballast  and 
should  be  wide  enough  to  extend  at  least 
7  ft.  outside  the  rail. 

It  is  important  that  ballasting  should  be 
■well  done  according  to  the  best  standards; 
ties  should  be  as  near  uniform  in  width  and 
thickness  as  is  possible,  and  spaced  equally 
center  to  center;  they  should  be  lined  on  one 
side  of  track,  preferably  the  line  side  of 
track.  Care  should  be  taken  that  ties  are 
perfectly  square  across  the  track,  and  that 
all  ties  are  equally  and  thoroughly  tamped 
outside  the  rail  and  16  in.  inside  the  rail, 
leaving  a  space  of  22  in.  in  the  center  of 
the  untamped,  which,  however,  should  be 
thoroughly  filled  under  the  ties. 

Track  w'hen  ballasted  or  given  a  general 
surface  should  be  put  up  to  perfect  surface, 
line  and  gage,  and  a  shoulder  of  ballast  suf- 
ficiently heavy  to  hold  same  in  line  should 
be  distributed;  for  first  class  track,  the 
shoulder  should  be  5  ft.  outside  the  rail,  2i/i 
ft.  level  and  213  ft.  slope.  The  track  should 
be  filled  inside  to  the  level  of  the  base  of 
the  rail,  keeping  the  flange  of  the  rail  and 
top  of  ties  clean. 

Where  the  roadbed  happens  to  be  on  a 
level  with  lands  on  either  side  of  track, 
ditches  sufficiently  large  to  insure  perfect 
drainage  should  be  dug  outside  of  and  par- 
allel with  the  shoulders  of  the  track. 

For  cuts,  the  roadway  should  be  sufficient- 
ly wide  to  permit  of  ditches  outside  the 
shoulder  to  thoroughly  drain  all  surface 
■water,  and  if  cuts  are  spouty  or  underlaid 
■with  quicksand,  they  should  be  tiled  in  addi- 
tion to  ditches,  the  tiles  being  laid  in  a  V- 
sbaped  trough  made  of  1-in.  x  6-in.  fencing 
lumber,  just  below  the  theoretical  frost  line, 
and  covered  with  fire-box  cinders  to  a  depth 
of  at  least  1  ft.  The  sides  of  the  cut  should 
be  sloped  IV2  to  ft.  where  possible,  faced 
smooth  and  kept  free  of  obstructions  that 
may  cause  portions  to  slide  down,  filling 
ditches  and  obstructing  track.  Where  po.s- 
sible,  surface  ditches  should  be  maintained 
on  embankments  of  cuts  alongside  of  the 
right  of  way  to  carry  water  to  the  nearest 
water  way,  and  prevent  water  flowing  over 
the  embankment,  making  numerous  drains 
and  washing  earth  down  and  defacing  the 
sides  of  the  cut.  Fills  should  in  like  man- 
ner be  kept  clear  of  obstructions  and  the 
surface  kept  smooth. 

To  maintain  perfect  line,  the  track  must 
be  kept  up  to  almost  a  perfect  surface. 
Where  track  becomes  low  in  places  on  one 
side  and  then  the  other,  it  causes  a  deflec- 
tion to  the  low  side  of  engines  and  cars 
passing  over  it.  Under  conditions  of  this 
kind  the  only  thing  to  do  is  to  raise  the  low 
track  to  a  level,  as  no  track  can  be  made 
to~stay  in  line  when  out  of  surface. 

To  maintain  perfect  gagf-,  thn  track  must 
also  be  kept  in  perfect  surface,  as  the  en- 
gines and  cars  have  the  samf;  influence  on 
gage  as  on  line. 

•Commlttep  report  to  the  Roadmast'rs  and  Maln- 
tenan'-e  of  Way  Asooplation.  present"'!  at  the  22(1 
annu.'ii   convetition.  Sf.   Louis.   Sept.   K'.. 


When  renewal  of  ties  is  being  made,  the 
tra^k  should  be  carefully  gaged,  all  spikes 
that  are  not  snug  up  to  the  rail  should  be 
pulled  and  holes  plugged,  then  the  spikes 
should  be  redriven  in  the  plug  to  prevent 
any  oscillation.  On  curves  of  4  deg.  or  over, 
where  traffic  is  heavy  or  a  high  rate  of  speed 
is  attained,  a  claw  tie  plate  should  be  used 
to  prevent  the  rail  being  crowded  out  by 
heavy  engines.  . 


Bay  Shore  Cut-Off  of  the  Southern    Pacific. 


Work  has  recently  been  begun  by  the 
Southern  Pacific  on  its  Bay  Shore  cut-off. 
This  line  is  being  built  to  secure  a  more 
direct  entrance  into  San  Francisco  for  the 
trains  of  the  Coast  Line  division.  On  ac- 
count of  the  steep  grades  and  curves  in  the 
San  Bruno  Mountains  in  San  Mateo  County, 
helping  engines  have  to  be  employed  for  the 
heavier  trains.  By  the  Bay  Shore  cut-off 
these  heavy  grades  will  be  avoided.  The  line 
runs  along  the  shore  of  San  Francisco  Bay 
and  joins  the  present  line  at  San  Bruno.  It 
is  about  IOV2  miles  long,  and  of  this  that 
part  between  South  San  Francisco  and  San 
Bruno,  two  miles,  has  already  been  finished, 
leaving  eight  and  one-half  miles  between 
South  San  Francisco  and  San  Francisco  yet 
to  be  built.  The  distance  by  the  present 
Coast  Line  division  between  San  Bruno  and 
San  Francisco  is  13  miles.  The  building  of 
the  cut-off  will  involve  five  tunnels  besides 
some  deep  cuts.  The  maximum  grade  is  to 
be  .3  per  cent.,  which  is  a  great  improvement 
over  the  grades  on  the  present  route.  The 
cut-off  will  start  at  Townsend  and  Third 
streets  in  San  Francisco  and  will  then  run 
southwest  through  the  Potrero  hills  and 
along  San  Francisco  Bay,  touching  at  Visi- 
tation Point,  Macdonald  Point  and  Sierra 
Point,  to  South  San  Francisco. 

The  line  will  have  two  tracks  but  the 
rights  of  way.  as  well  as  the  bridges  over 
the  streets  in  San  Francisco,  provide  for  four 


tracks.  The  number  of  streets  crossing  at 
grade  is  very  small.  The  five  tunnels  on  the 
cut-off  aggregate  1.93  miles,  and  their  re- 
spective lengths  are  as  loUows:  No.  1,  1,786 
ft.;  No.  2,  1,235  ft.;  No.  3,  3,446  ft;  No.  4, 
3,547  ft.,  and  No.  5,  1,166  ft,  a  total  of  10,180 
ft.  The  heaviest  work  outside  of  these  tun- 
nels will  be  at  Visitation  Point,  where  there 
will  be  a  cut  95  ft.  deep.  The  tunnels  will 
be  of  standard  arch  construction  and  will 
be  faced  with  stone  and  lined  with  brick  and 
concrete  masonry.  They  will  be  sufficiently 
wide  for  a  double  track.  The  more  import- 
ant details  of  the  tunnels  are  shown  in  the 
accompanying  drawings. 


Bay   Shore  Cut-Off,  Southern    Pacific 


ELEVATION.  LONQIWO/NAL    SECT/ON. 

Detail   of   Tunnels  and    Portals,   Southern    Pacific   Bay   Shore  Cut-Off. 
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Repairing     Broken     Spokes     on     a     Driving 
Wheel.* 


During  last  winter  a  passenger  engine 
came  into  Hillyard  shops  for  repairs.  It 
has  three  pair  of  drivers.  Cast  steel  centers 
56  in.  in  diameter.  The  back  driver  on  the 
right  side  had  two  spokes  between  the  crank 
pin  and  the  counterbalance  broken  off. 
About  1^/4  in.  of  the  hub  was  left  on  one 
side  and  about  Hi  in.  on  the  other  side,  or 
the  break  formed  an  angle  of  about  60  deg. 
About  1  in.  of  stock  was  left  on  the  rim. 

Having  no  centers  In  stock  at  the  general 
stores,  and  to  order  from  the  factory  would 
greatly  delay  the  work-  on  the  engine  and 
keep  same  out  of  service,  our  general  fore- 
man came  to  me  and  informed  me  that  he 
had  a  driving  wheel  center  minus  two  spokes 
and  wanted  me  to  weld  two  wrought  iron 
ones  in  place  of  the  same.  You  may  imag- 
ine what  I  thought,  or  how  I  looked. 

Anyway  he  asked  me  to  go  along  with  him 
and  look  at  it.  So  I  did  and  I  looked  at 
it  good  and  long. 

Previous  to  this  we  had  been  welding  In 
new  centers  in  cast  steel  braces,  so  I  thought 
if  it  was  the  same  metal  in  the  wheel  center, 
I  would  undertake  the  job,  although  I  must 
say  it  looked  dubious  just  then. 

In  the  first  place  I  got  a  heavy  car  axle 
and  flattened  it  on  one  end  with  an  offset  so 
that  I  could  bolt  it  to  the  one  side  of  the 
wheel  for  a  porter  bar.  Then  I  got  a  car 
wheel  on  the   other  end  of  the  axle  for  a 


do  a  good  job.  After  cooling  off  it  looked 
O.  K.  The  wheel  was  then  put  on  the  boring 
mill  and  skinned  off  where  it  was  a  little 
lumpy  and  the  tire  shrunk  on.  The  axle  fit 
was  not  disturbed.  The  engine  has  been  run- 
ning ever  since  with  wrought  iron  spokes 
in  a  cast  steel  center. 


sity  rt^sidence.  courses  in  the  department  of 
political  economy  are  also  provided,  which 
cover  the  whole  range  of  transportation 
economics. 


University     Courses     in      Railroad     Trans- 
portation. 


Welding    a    Broken    Spoke. 

counterbalance,  with  a  man  on  the  tail  end 
to  manipulate  the  wheel  in  and  out  of  the 
fire. 

I  made  the  spokes  of  wrought  iron  axle 
and  scarfed  as  shown  in  the  accompanying 
The  rim  end  of  the  spoke  I  made  a  "V" 
weld  as  you  will  see  in  the  sketch.  There 
was  hardly  enough  stock  left  to  form  a  per- 
fect V^  so  the  scarf  came  up  pretty  well  on 
the  rim.  I  took  separate  heats  on  the  first 
weld,  which  was,  of  course,  on  the  hub  end, 
and  placed  the  V  end  in  position,  allowing 
stock  enough  to  hammer  down  with  heavy 
sledges,  while  the  rim  prevented  it  from 
slipping  down,  afterwards  taking  a  heat  on 
each  side.  i 

After  the  hub  and  spokes  had  cooled  off 
the  spokes  stood  off  from  the  rim  half  an 
inch,  so  I  had  a  liner  to  fit  in  between  the 
new  spoke  and  the  rim.  Before  taking  a 
heat  on  this  end  to  weld,  I  heated  the  wheel 
each  way  from  the  new  spokes  so  that  it 
would  give  a  little  when  the  expansion  took 
place,  from  welding  the  small  end  of  spokes 
to  the  rim,  which  I  welded  by  taking  a  heat 
on  each  side  of  the  rim.  Those  welds  turned 
out  all  right,  although  I  was  a  little  afraid  on 
account  of  the  expansion  in  the  rim  and 
spokes. 

This  wheel  center  had  a  solid  rim.  Some- 
times, as  you  know,  there  are  slots  left  in 
the  rim  in  three  or  four  places.  Those  slots 
we  lit  with  shims  before  shrinking  the  tire 
on,  but  as  I  said  before  there  were  no  slots 
or  openings  in  this  wheel  center,  so  you  will 
understand  it  was  a  little  more  difficult  to 


♦From  a  paper  Dv  W.  H.  James  read  before  the 
National  Railroad  Master  Blacksmiths'  Association 
at  Indianapolis,   August  18,  1904. 


The  University  of  Chicago  announces  a 
series  of  evening  courses  in  railroad  trans- 
portation with  the  object  of  providing  special 
instruction  for  the  large  railroad  community 
in  and  around  Chicago  and  thus  enable  cler- 
ical and  other  staffs  in  the  service  to  gain 
a  wider  comprehension  of  railroad  working 
in  general.  Young  men  wishing  to  enter  the 
service  should  find  attendance  upon  the 
courses  a  material  help  and  a  recommenda- 
tion in  their  favor.  The  announcement 
states  that  the  movement  has  been  heartily 
endorsed  by  prominent  railroad  officers,  and 
the  outline  of  courses  prepared  has  been  sub- 
mitted to  them  and  has  met  with  their 
approval. 

Two  short  introductory  courses  are  offered 
first,  in  order  to  get  the  movement  under 
way  without  delay,  and  also  to  see  how  it 
will  be  supported.  These  courses  began  on 
the  15th  inst.  and  will  continue  over  the 
third  week  in  December.  The  results  ob- 
tained will  determine  future  action,  and 
whether  or  not  further  efforts  will  be  justi- 
fied. The  University  signifies  its  willingness 
to  undertake,  subject  to  the  approval  of  rail- 
road authorities,  a  scheme  of  instruction  in- 
cluding courses  of  from  three  months  to  four 
years  duration. 

The  work  will  be  primarily  in  charge  of 
Professor  E.  R.  Dewsnup,  an  English  econo- 
mist of  considerable  experience  in  conduct- 
ing similar  courses  in  England.  The  first 
of  fhe  special  introductory  courses,  for  the 
autumn  quarter,  is  on  Railroad  Conditions 
and  Problems,  treated  under  the  following 
heads:  (a)  the  outbound  freight  house; 
(b)  railroad  organization;  (c)  roadbed  and 
signaling;  (d)  equipment;  (e)  passenger  ser- 
vice; (f)  rates  and  fares;  (g)  railroad  sta- 
tistics. The  second  course  is  on  English  Rail- 
road Practice.  There  will  be  one  lecture  a 
week  in  each  for  six  weeks. 

Subject  to  the  successful  establishment  of 
the  autumn  work,  the  following  additional 
courses  are  announced  for  the  winter  and 
spring  quarters:  (3)  Railroad  Conditions  in 
the  United  States:  Organization  and  Mechan- 
ism. (4)  Railroad  Conditions  in  the  United 
States;  Traffic  Working  and  Present  Day 
Problems.  (5)  and  (6)  History  and  Present 
Condition  of  Railroad  Mechanism  and  Rail- 
road Working.  (7)  History  of  Express  Com- 
panies: Past  and  Present  Methods.  It  is 
expected  that  persons  engaged  in  the  work 
of  express  companies,  car  lines,  etc.,  will  find 
much  that  is  profitable  in  the  work. 

The  foregoing  covers  the  first  year's  work. 
The  tentative  outline  for  advanced  work  is 
as  follows: 

1905-6. — Railroad  Organization;  History  of 
Railroad  Development;  Railroad  Geography; 
Railroad  Law;  Freight  Traffic;  Railroad 
Finance. 

1906-7. — Development  and  Conditions  of 
Railroad  Transportation  in  England;  Pas- 
senger Traffic;  Railroad  Accounts  an<f  Sta- 
tistics; Rates  and  Fares;  Relation  of  Rail- 
roads to  the  State. 

1907-8. — Development  and  Conditions  of 
Railroad  Transportation  in  France  and  Ger- 
many; Development  and  Conditions  of  Rail- 
road Transportation  in  Other  Foreign  Coun- 
tries; Inter-Relations  of  Railroads;  Railroad 
Problems — a  research  cl^ss. 

For  students  who  take  up  regular  univer- 


Car   Service    Records   and   Car    Loading.* 


The  Committee  on  Office  Methods  and  Ac- 
counting reported  on  five  subjects:  duplica- 
tion of  initials  and  numbers  in  marking 
cars;  graphic  vs.  book  records;  train  and 
engine  mileage;  per  diem  and  penalty  ac- 
counts, and  tracing  car  load  shipments.  On 
the  first  subject  it  is  recommended  that  roads 
having  initials  similar  to  other  roads  be  re- 
quested to  renumber  their  cars;  some  proper 
authority  should  be  designated  to  assign  ini- 
tials or  numbers  as  may  be  necessary.  For 
example,  the  Canadian  Northern,  the  Caro- 
lina Northern,  the  Cincinnati  Northern  and 
the  Choctaw  Northern  have  many  cars  bear- 
ing identical  numbers.  The  same  thing  oc- 
curs in  private  cars,  as,  for  example,  the 
Pennsylvania  Coal  Company  and  the  Pitts- 
burg Coal  Company.  On  the  third  subject, 
mileage,  the  committee  recommends  the  en- 
dorsement of  the  rules  adopted  at  Washing- 
ton last  May  (page  67  of  the  minutes).  On 
the  fifth  subject,  tracing,  no  action  is  recom- 
mended, as  the  subject  is  under  considera- 
tion by  the  Central  and  Western  association 
of  car  service  officers. 

On  per  diem  records  the  committee  strong- 
ly recommends  the  interchange  slip.  Form 
A,  recently  recommended  by  the  American 
Railway  Association.  Transposition  of  car 
numbers  makes  much  work ;  better  clerks 
should  be  employed.  The  committee  recom- 
mends that  in  making  up  per  diem  reports 
car  numbers  be  entered  in  numerical  order; 
most  roads  keep  their  record  of  home  cars 
in  this  order.  Penalty  notices  should  be  is- 
sued in  triplicate;  one  copy  being  retained 
by  the  office  issuing  such  notice,  the  other 
two  being  forwarded  to  the  road  having 
possession  of  the  car,  the  possessor  road  to 
make  notation  upon  one  copy,  retaining  same 
from  which  to  work  car  home  and  return- 
ing other  promptly  to  the  car  owner.  Upon 
receipt  of  penalty  notice  there  are  various 
ways  of  handling  same.  A  popular  method 
is  to  trace  the  cars  by  wire,  and  when  lo- 
cated have  them  tagged  with  penalty  cards, 
following  them  up  either  by  wire  or  mail 
until  delivered  off  the  line.  Such  cars  may 
be  designated  on  the  running  record  by  a 
capital  "P"  in  colored  ink  entered  on  the 
date  which  corresponds  to  that  upon  which 
the  penalty  will  become  effective.  Some  of 
the  larger  systems  make  out  weekly  state- 
ments showing  cars  which  are  liable  to  pen- 
alty, these  lists  being  furnished  to  the  sev- 
eral division  superintendents  upon  whom  it 
devolves  to  have  the  cars  released  and  rushed 
home,  the  home  route  of  each  car  being  in- 
dicated on  the  statement.  Other  plans  have 
been  suggested.  The  committee  believes  that 
the  most  effective  method  is  to  keep  each 
penalty  car  in  sight,  following  it  by  wire, 
telephone  or  special  delivery  messages  as 
may  be  most  available  until  it  is  finally  dis- 
posed of. 

On  relative  benefits  of  the  graphic  as 
compared  with  book  records  the  committee 
secured  from  members  of  the  Association 
data  as  follows:  Of  100  roads  answerijig 
the  circular  letter  85  roads  use  the  Book  Rec- 
ord; 13  roads  use  the  Graphic  Record  for 
home  cars  and  the  Book  Record  for  foreign - 
cars;  one  road  uses  the  Cabinet  Record,  an 
adaptation  of  the  Graphic  for  home  cars,  and 
Book  Record  for  foreign  cars:  one  road  uses 
the  Pin  Record  for  home  cars  and  Book  Rec- 
ord for  foreign  cars.     None  of  these  roads 


•Extracts  from  committee  renorts  presented  at 
the  meeting  ot  the  Association  of  Transportation  & 
Car  Accounting  Oflicers  at  Cleveinnd.  Nov.  15. 
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have  attempted  to  work  foreign  cars  by  the 
Graphic,  and  of  those  using  the  Graphic  for 
home  cars  seven  keep  a  separate  junction 
record  in  book  form  of  home  cars  on  foreign 
roads  or  draw  the  same  off  the  Graphic  two 
or  three  months  at  a  time  for  the  purpose 
of  checking  per  diem. 

The  general  consensus  of  opinion  as  ex- 
pressed by  these  answers  is  that  the  Sook 
Record  entered  direct  from  wheel  and  junc- 
tion reports  is  the  best  system.  While  the 
Graphic  Record  has  the  advantage  of  quick 
location,  it  is  found  more  difficult  to  handle 
per  diem  matters  by  this  method  than  by 
the  Book  Record.  It  is  also  the  general  opin- 
ion that  a  system  of  transcribing  is  desir- 
able after  the  number  of  records  to  be  en- 
tered per  day  amounts  to  a  figure  variously 
estimated  at  8,000  to  30,000  records  per  day. 

This  transcribing  is  now  done  in  three 
ways — on  sheets,  on  slips  or  cards,  and  on 
tickets.  When  tickets  are  used  the  work  is 
usually  done  by  typewriter.  The  advantage 
of  the  use  of  the  typewriter  for  transcribing 
has  not  yet  been  clearly  established.  Many 
roads  have  been  experimenting  with  it,  and 
your  committee  does  not  feel  satisfied  to 
make  a  recommendation  on  this  subject  at 
present.  Six  roads  tried  typewriters,  but 
abandoned  them,  and  eight  roads  abandoned 
the  Graphic  Record  after  trial. 

A  number  of  roads  use  loose  leaves  and 
adjustable  binders.  It  is  the  opinion  of  the 
committee  that  this  is  a  good  method,  tis 
it  permits  of  increasing  or  decreasing  the  as- 
signment to  a  book  as  the  cars  run  lightev 
or  heavier,  also  reduces  cost  of  binding 
books. 

The  Southern  Pacific  Company  has  a  form 
of  record  leaf  for  holding  four  months' 
home  records,  with  the  numbers  at  the  top 
and  the  dates  at  the  side,  which  strikes  the 
committee  as  being  a  good  form  for  roads 
where  the  record  clerk  is  supposed  to  do  all 
the  work  connected  with  the  cars  in  his 
charge.  Of  the  roads  answering  the  circular 
letter  83  roads  do  not  transcribe;  14  roads 
transcribe  all  cars;  one  transcribes  foreign 
cars  only;  one  transcribes  system  cars  only, 
and  one  transcribes  cars  on  conductor's  re- 
ports only;  four  use  sheets,  six  slips  or  cards, 
and  seven  use  typewriters  (on  tickets).  The 
average  records  entered  per  clerk  per  day 
varies  with  the  different  systems  700  to  3,000, 
with  the  average  about  1,200. 

A  part  of  the  Southern  Pacific  leaf  form  is 
shown  below.  The  full  form  is  for  five  car 
numbers  and  31  days.* 

The  Committee  on  Car  Service  made  a  re- 
port on  uniform  card  waybills  and  on  load- 
ing cars  to  their  full  capacity.  The  com- 
mittee believes  that  for  both  slow  and  fast 
freight  there  should  be  a  uniform  card  way- 
bill that  will  carry  the  car  to  destination, 
and,  in  the  ab.sence  of  the  regular  billing, 
enable  the  agent  at  destination  to  deliver 
the  freight.  Such  a  form  would  abolish  bills 
for  reclaim  for  per  diem  on  account  of  non- 
arrival  of  the  regular  billing.  For  loading 
L.  c.  L.  freight  most  economically  the  com- 
mittee recommends  the  clearing  house  sys- 
tem; the  establishment  of  transfer  houses  at 
suitable  points  to  consolidate  loads.    If  these 


clearing  houses  are  not  too  near  together  the 
road  can  afford  to  employ  a  higher  grade  of 
supervision  than  if  there  are  a  larger  num- 
ber of  smaller  houses.  Responsibility  is  con- 
centrated. Claims  are  more  quickly  handled 
and  police  protection  is  cheaper.  The  clear- 
ing houses  should  be  sufficiently  few  in  num- 
ber to  warrant  provision  of  the  best  facili- 
ties, including  track  room  suflScient  to  place 
cars  at  platforms  at  one  time  for  24  hours' 
loading. 

Freight  sent  in  car  loads  must  be  dealt 
with  according  to  the  circumstances  of  each 
commodity.  Pig  iron  and  ore  can  always  be 
loaded  to  110  per  cent,  of  the  capacity  of 
the  car.  Coal  loaded  in  open  cars  should  be 
put  in  to  fill  the  car;  bituminous  should  be 
heaped,  but  with  anthracite  this  does  not 
pay,  as  considerable  coal  will  be  lost  off. 
Each  railroad  should  number  its  cars  so  that 
the  number  will  indicate  the  dimensions  and 
capacity  of  the  car.  Lumber  in  large  orders 
can  be  loaded  to  the  full  capacity  of  cars, 
but  where  an  order  is  for  just  enough  lumber 
to  make  a  certain  house  or  barn  there  is  no 


of  freight  blockade  is  the  low  water  in  the 
rivers.  Shipments  have  been  delayed  in 
hopes  that  the  cheap  water  transportation 
might  yet  become  available,  and  when  no 
further  delay  is  possible  and  the  railroads 
are  crowded  with  other  freight,  the  river 
and  canal  freight  is  brought  to  them. 


The  number  of  Mahometans  in  Russia  is 
so  great  that  the  railroads  have  joined  with 
steamer  lines  which  ply  between  the  Black 
Sea  and  the  Eastern  Mediterranean  in  issu- 
ing through  tickets  from  Russian  stations 
where  there  are  many  Mahometan  pil- 
grims to  Mecca,  who  take  ship  at  Sebastopol 
going,  but  are  landed  on  their  return  at  an- 
other port  nearby.  These  tickets  are  good 
for  nine  months. 


A    Testing    Machine   for    Full    Size    Struc- 
tural Members.* 


The  universal  testing  machine  shown  in 
the  accompanying  illustration  is  made  by  J. 
Buckton  &  Company,  Limited,  Leeds,  Eng- 
land. This  machine  was  made  for  testing 
full  size  structural  members  and  it  has  a 
capacity  of  300  tons  in  compression,  tension, 
deflection  and  shearing.  It  will  test  columns 
ft.  long  and  3  ft.  3  in.  square.  The  ma- 
chine consists  essentially  of  three  parts;  the 
mechanism  which  applies  the  load,  the  ap- 


300-Ton   Universal  Testing   Machine. 


use  in  trying  to,  get  the  car  fully  loaded,  un- 
less that  order  fills  it.  Records  of  200  cars 
of  lumber  arriving  at  a  certain  station 
showed  an  average  of  19  tons;  20-ton  cars 
averaged  18  tons;  40-ton  cars  averaged  21.5 
tons.  Many  freight  tariffs  are  found  to  dis- 
courage the  loading  of  lumber  to  the  full 
capacity  of  some  cars. 


Foreign  Railroad  Notes. 


The  signs  of  a  "car  famine"  on  German 
railroads  increase,  after  two  years  of  pretty 
satisfactory  supply  of  all  demands.  This 
usually  sets  in  during'  the  sugar-beet  har- 
vest, which  makes  great  demands  for  short 
hauls  for  some  weeks  in  the  fall,  just  at 
the  time  people  are  laying  in  their  winter's 
supply  of  coal.     This  year  a  special  cause 


•  South EiiN    Pacific   Co.     Record   op  Home  Cars. 
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paratus  which  measures  it  and  the  frame 
or  bed.  The  two  advantages  of  this  machine 
which  make  it  differ  from  others  is  that  the 
frame  or  bed  instead  of  being  fixed  as  in 
the  ordinary  machine,  is  movable,  and  that 
the  weighing  levers  contrary  to  the  general 
arrangement  with  fixed  beds,  are  at  the  same 
end  as  the  straining  cylinder.  The  levers 
are  mounte'd  on  the  stationary  cylinder  in- 
stead of  being  carried  on  the  moving  ram. 
Owing  to  the  above  combinations  the  ma- 
chine possesses  facilities  for  testing  a  variety 
of  sizes  and  for  testing  either  in  compression 
or  tension,  without  being  rearranged.  The 
hydraulic  ram  is  between  the  trough  at  the 
far  end  of  the  machine  and  is  connected  to 
a  straining  frame  and  crosshead,  which  in 
turn  is  connected  to  the  balancing  system 
which  floats  upon  rollers,  and  nowhere 
touches  the  sliding  trough.  From  the  bal- 
ance the  load  is  delivered  to  the  steel  yard 
at  the  far, end  of  the  machine. 

The  straining  frame  is  both  surrounded 
and  traversed  by  a  balancing  frame.  The 
result  is  that  the  straining  crosshead  can 
push  on  to  one  part  of  the  balancing  frame 
and  pull  on  to  another  part,  and  the  strain- 
ing crosshead  can  itself  be  run  along  the 
straining  frame  into  a  position  for  pulling 
or  pushing  either  long  or  short  pieces. 

The  machine  is  also  fitted  with  a  complete 
apparatus  for  making  autographic  records. 

•From  a  paper  by  J.  H.  Wlcksteod,  read  before 
Section  G  of  the  British  Association,  Cambridge 
meeting. 
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YOUNG    RUNNERS    FOR    FAST   TRAINS. 


There  ought  to  be  an  age  limit  beyond 
which  enginemen  should  not  be  employed  on 
fast  trains,  and  perhaps  not  on  any  main 
line  train.  It  would  be  diflflcult  to  fix  the 
limit,  so  as  to  secure  agreement  upon  it,  even 
among  the  officers  of  a  single  large  road,  and 
it  would  be  an  unpleasant  thing  to  enforce, 
at  least  until  it  got  established,  as  has  the 
age-limit  among  officers  in  the  army;  but  the 
subject  is  brought  to  mind  by  a  remark  made 
by  President  Mellen,  of  the  New  York,  New 
Haven  &  Hartford,  when  addressing  a  meet- 
ing of  conductors  at  New  Haven  recently. 
A  New  Haven  paper  quotes: 

"I  do  not  think  that  ambitious  and  energetic 
young  men  should  have  their  path  blocked  by  a 
rule  that  places  above  them  men  who  are  in 
many  instances  not  so  capable.  1  have  no  preju- 
dice against  old  men,  but  I  do  not  think  that  the 
seniority  rule  should  be  ironclad.  If  we  ever 
have  a  four-hour  train  between  New  York  and 
Boston,  as  I  hope  that  we  shall,  I  do  not  want 
the  oldest  conductor  and  engineer  on  the  road  to 
handle  it."  Continuing,  Mr.  Mellen  said,  in  ref- 
erence to  appeals  from  the  Grievance  Commit- 
tee, that  in  many  instances  these  were  brought 
where  they  could  do  no  good,  and  were  not  im- 
portant. If  only  the  cases  in  which  the  men 
had  good  causes  were  brought,  they  would  re- 
ceive better  attention. 

The  seniority  rule  is  not  ironclad.  Mr. 
Mellen  does  not  say  that  it  is;  but  other 
presidents  have  said  so,  or  at  least  have  taken 
pains  to  convey  that  impression  when  giv- 
ing their  views  on  the  causes  of  collisions. 
By  the  usual  regulations  or  agreements, 
seniority  is  to  govern  promotions,  but  with 
the  important  proviso,  "other  things  being 
equal";  and  when  a  man  55  years  old,  who 
has  been  in  the  service  30  years,  is  less  de- 
sirable for  an  important  run  than  one  50 
years  old,  who  has  served  only  25  years,  it  is 
the  duty  of  the  superintendent  to  establish 
that  fact  and  promote  the  younger  man. 
The  Railroad  Gazette  has  preached  this  doc- 
trine but  has  found  few  to  practice  it  system- 
atifcally;  and  it  is  a  good  sign  to  have  a  presi- 
dent speak  plainly  on  the  subject.  Of  course, 
no  one  finds  fast  engines  manned  by  men 
obviously  superannuated;  the  trouble  lies  in 
dealing  with  the  border  line  between  effi- 
ciency and  inefficiency;  in  the  disinclination 
of  timid  superintendents  to  act  at  the  proper 
time  in  each  individual  case.  Most  superin- 
tendents will  smile  when  they  read  that  word 
"timid,"  but  does  it  not  in  this  case  fit  a 
good  many  men  who  in  other  matters  are 
firm?  Where  there  is  a  doubt  about  the  fit- 
ness of  a  man  who  is  getting  too  old,  the 
public  and  the  company  should  have  the 
benefit  of  the  doubt;  but  after  listening  to 
the  plea  of  the  Grievance  Committee  the 
superintendent  gives  it  to  the  engineman — 
knowing  that  such  action  means  taking  a 
risk.  It  is,  indeed,  difficult  to  settle  conflict- 
ing interests  where  the  margin  is  as  narrow 
as  in  the  case  supposed  above  (between  50 
years  and  55  years) ;  but  the  difficulty  does 
not  excuse  evasion  of  the  duty.  The  fact 
that  it  is  hard  to  settle  such  cases  by  bal- 
ancing the  facts  is  a  good  reason  for  estab- 
lishing an  arbitrary  rule.  It  requires  cour- 
age and  a  firm  policy  to  do  this,  but  it  is  only 
by  arbitrary  rules  that  we  are  able  to  settle 
half  the  important  questions  of  life. 

To  provide  for  the  elasticity  that  is  desira- 


ble even  in  administering  arbitrary  rules, 
and  to  fortify  himself  with  facts  to  justly 
settle  cases  which  will  arise  before  an  arbi- 
trary rule  can  be  established,  the  wise  super- 
intendent will  keep  a  detailed  record  of  each 
man's  conduct  and  efficiency  and  will  culti- 
vate the  acquaintance  of  his  men.  These  are 
trite  precepts,  but  conditions  seem  to  indicate 
that  they  will  bear  repeating.  Some  things 
we  must  assume:  for  instance,  a  superinten- 
dent who  is  clear-headed,  who  not  only  has 
the  right  sense  of  justice  but  the  courage  to 
carry  it  out  in  his  acts;  and  a  management 
above  him  who  will  support  his  decisions. 
These  conditions  secured,  the  best  backing  for 
a  decision  putting  a  young  man  ahead  of  an 
older  one  is  a  convincing  showing  that  he  has 
really  been  ahead  of  him,  so  far  as  qualifica- 
tions are  concerned,  for  some  years  already. 
The  right  kind  of  records  kept  by  a  con- 
scientious superintendent  will  do  this. 

It  is  to  be  hoped  that  "Boss  Grievers" 
everywhere  will  take  to  heart  the  last  part 
of  what  Mr.  Mellen  said.  That  was  a  polite 
way  of  telling  the  New  Haven  committees 
that  they  come  to  headquarters  so  often  that 
they  make  the  officers  tired.  It  is  one  of  the 
hard  facts  of  business  life  that  the  most 
amiable  railroad  manager  in  the  world  can- 
not afford  to  spend  his  time  on  matters  of 
second  rate  importance,  and  grievance  com- 
mittees have  got  to  recognize  this  hard  fact, 
as  other  people  do.  A  superintendent  who 
desires  to  be  friendly,  patient  and  familiar 
with  his  subordinates  is  forced  to  deny  him- 
self that  pleasure,  by  the  pressure  of  his 
work.  When  an  officer  keeps  his  callers  wait- 
ing an  hour  and  then  gives  them  only  15 
minutes  (when  they  want  an  hour),  it  is 
usually  because  he  is  unable  to  find  any  other 
way  to  get  his  day's  work  done,  not  because 
he  likes  to  freeze  his  friends. 

Brotherhood  committee  men  who  have  no 
important  grievances  to  occupy  their  ener- 
gies, but  who  yet  must  keep  themselves 
promiment,  ought  to  establish  saints'  days, 
and  have  celebrations;  and  the  first  saint 
should  be  Saint  Arthur.  Mr.  Arthur  always 
saw  the  essentials,  and  devoted  his  attention 
to  them;  and  was  willing  to  treat  a  "mag- 
nate" as  an  equal. 


STEEL  vs.  WOODEN  CARS. 


The  paper  on  steel  cars,  read  before  the 
New  England  Railroad  Club,  which  is 
printed  elsewhere  in  this  issue,  presents 
broad  claims  as  to  the  advantages  of  this 
type  of  construction  and  offers  a  general 
refutation  of  the  alleged  disadvantages.  The 
author,  who  represents  a  large  builder  of 
steel  cars,  will  naturally  be  taken  as  a  preju- 
diced investigator,  and  some  of  the  data  on 
which  he  bases  his  statements  are  certainly 
open  to  question;  nevertheless,  the  subject  is 
one  of  vital  interest,  and  the  paper  is 
worthy  of  attention.  It  attempts  to  show 
that  cars  built  entirely  of  metal  or  with 
metal  underframes,  whether  of  large  or 
small  capacity,  are  more  economical  than 
wooden  cars.  The  discussion  which  followed 
the  reading  of  the  paper  showed  plainly 
that  the  railroads,  at  least  in  New  England, 
are  not  yet  convinced  that,  for  their  require- 
ments, the  high  capacity  car,  whether  made 
of  steel  or  of  wood,  is  more  suitable  than 
the  wooden  cars  of  comparatively  small 
capacity  which  they  are  now  using. 

For  certain  kinds  of  freight  the  high-ca- 


pacity steel  car  or  composite  v/ood  and  steel 
car  is,  without  doubt,  highly  economical. 
But  on  such  roads  as  those  in  New  England 
where  even  the  bulk  freight  is  handled,  as  a 
rule,  in  small  consignments  to  local  points, 
it  cannot  be  so  readily  conceded  that  cars  of 
more  than  moderate  capacity,  say  60,000  lbs., 
are  desirable.  A  steel  underframe  box  car 
of  60,000  lbs.  is  no  lighter  than  a  wooden 
car;  in  fact,  it  is  usually  heavier.  Wooden 
cars  carrying  even  more  than  30  tons  have 
been  built  which  are  lighter  than  steel  cars 
of  equal  capacity,  notably  a  number  of  box 
cars  of  the  Southern  Pacific  designed  by  Mr. 
F.  E.  Cauda,  which  carry  100,000  lbs.  and 
weigh  only  33,000  lbs.,  as  against  44,300  lbs. 
for  the  standard  steel  underframe  box  cars 
of  the  Pennsylvania.  It  is  true  that  the 
usual  design  of  wooden  car  will  not  carry 
without  great  risk  the  excessive  overloads 
to  which  steel  cars  are  often  recklessly  sub- 
jected; but  where  the  average  load  of  cars 
seldom  exceeds  20  tons  there  is  no  need  of 
building  a  car  capable  of  carrying  40  or  45 
tons  and  marking  its  capacity  at  30  tons  as 
is  done  with  steel  cars. 

As  regards  the  life  of  the  wooden  car, 
compared  with  steel,  the  whole  argument 
is  based  largely  on  conjecture.  None  of  the 
modern  steel  cars  have  been  in  use  long 
enough  to  determine  their  ultimate  length 
of  useful  service,  and  the  author's  estimate 
of  25  years  is  assumed  from  service  records 
in  Europe  where  the  conditions  are  differ- 
ent. There  is  a  mass  of  conflicting  data 
about  the  loss  of  weight  in  steel  due  to  cor- 
rosion, and  until  some  definite  conclusions 
can  be  drawn,  based  on  a  wide  range  of  ob- 
servation under  every  service  condition, 
such  data  must  be  used  with  caution.  Al- 
though there  are  a  large  number  of  cases 
in  which  wooden  cars  have  been  in  continu- 
ous use  for  from  20  to  30  years,  it  is  prob- 
able that  such  cars  have  been  rebuilt  from 
the  sills  up  once  or  even  many  more  times 
in  that  period,  so  that  we  are  not  disposed 
to  question  the  assumption  of  the  average 
life  of  such  cars  being  about  15  years.  But 
the  high  cost  of  repairs,  from  $35  to  $80  per 
car  per  year,  which  has  been  taken  as  a 
basis  of  comparison,  probably  includes  the 
cost  of  this  rebuilding,  which  is  usually  done 
piecemeal.  For  steel  cars,  the  cost  of  re- 
pairs is  said  to  be  from  $9  to  $15  per  year; 
but  most  of  tlie  cars,  on  the  repairs  of  which 
these  figures  are  based,  have  only  been  in 
service  from  two  to  five  years,  and  the  old- 
est have  not  been  running  more  than  seven 
years.  Any  machine  or  structure  which  has 
a  given  number  of  years  of  useful  life  re- 
quires only  light  repairs  during  the  first 
half  of  that  period;  later  the  repairs  begin 
to  increase  rapidly.  Our  steel  cars  have  not 
yet  reached  that  point. 

The  strongest  argument  in  favor  of  the 
general  adoption  of  all-steel  and  steel  under- 
frame  cars,  and  one  which  was  barely 
touched  upon  either  in  the  paper  or  in  the 
discussion,  is  the  fact  that  wooden-framed 
cars  are  always  damaged  when  in  collision 
with  steel  underframe  cars,  while  the  lat- 
ter escape  uninjured.  If  because  of  their 
decided  economy,  the  high-capacity  steel 
cars  are  continued  in  use,  then  it  is  essen- 
tial that  other  cars  which  must  be  coupled 
up  in  the  same  trains  with  these  "battle 
ships"  should  be  made  strong  enough  to 
withstand  the  severe  shocks  incident  to  the 
movement  of  the  long  trains  of  to-day.    The 
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same  argument  of  uniformity  holds  in  this    population   northward   in   such    a  way   that  were  injured.     One  of  the  accidents  was  a 

respect  as  in   the   case  of  couplers,  or  air-    nobody  can  tell  where  the  center  of  the  great  rear  collision  of  trains  of  empty  cars  on  the 

A  light  wooden  car  may    city  will  be  half  a  century  hence.  Manhattan    Elevated.    New    York    City,    in 

which  the  motorman  was  killed  and  the  cars 

===^^^^=^^=  were   damaged   by  a  fire  which   appears  to 

October   Accidents.  have  been  started  by  short-circuiting  of  the 

power  current.     No  less  than   three  of  the 


brake  equipment 

be  strong  enough  to  carry  the  load  for  which 
it  was  designed,  but  it  needs  a  stiff  back- 
bone in  the  underframe  to  protect  it  from 
being  crushed  between  two  heavy  steel  cars. 


The  condensed  record  of  the  principal  train  accidents  were  runaways,  in  which  the  pres- 

The  most  efficient  spring  or   friction   draft  accidents  which  occurred  in  the  United  States  ence   of  leaves  on  the   rails,   impairing  the 

gear  .will    not    prevent    damage    from    this  jq  jj^g  month  of  October,  printed  in  another  efficiency   of   the   brakes,   was   given  as  the 

cause  and   thousands  of  old  light  cars  are  column,  contains  accounts  of  25  collisions,  16  immediate  cause. 

annuallv  being   destroyed   in   that  way.     It  derailments,     and     three     other     accidents.  Some  persons  seem  to  think  that  railroad 

would  seem  that  this  is  the  primary  cause  Those  which  were  most  serious,  or  which  are  ^f  i^'f^^s  have^jjeenjiarped  upon^too^m^uch 

for  the  need  of  metal  frames  for  cars  of  light  of  special  interest  by  reason  of  their  causes    "'  ""-       -     ^   -    — - 


capacity,  rather  than  a  questionable  econ- 
omy in  operating  expense  due  to  carrying 
larger  loads  and  less  dead  weight. 


or  attending  circumstances,  occurred  as  fol- 
lows: 

Killed.  Injui-ed. 


5th. 
10th. 
10th. 


DriscoU.  N.  D.  .  . 
Mitchell.  Ga.  . .  . 
Warrensbuig,  Mo. 
New  Iberia,  La.  . 
Saluda,  N.|  C. .  .  . 
Yuba  Pass,  Cal.  . 
Geneva,  N.  Y.  . . 
Lincoln,  Neb.  .  .  . 
Tipton,   Mo 


Engineers  of  the  New  York  Central   are  \9.\^- 

reconnoitering  in  Connecticut,  and  it  appears  2ist. 

'''7th 

that  the  company  proposes  to  survey  a  route  30th! 
from,  a  point  on  the  Harlem  division  near  The  Warrensburg  collision  was  reported  in 
Brewster,  52  miles  from  New  York,  across  this  paper  October  14,  but  the  cause  is  now 
northwestern  Connecticut  to  connect  with  more  fully  explained.  The  car  in  which  the 
the  Boston  &  Albany  not  far  v>'est  of  Spring-  passengers  were  killed  was  next  to  the  ten- 
field.  The  fact,  of  course,  suggests  future  der.  Wrecks  like  this,  and  that  at  West  Dun- 
competition  for  the  passenger  traffic  between  ellen,   N.   J.,   a  few  years   ago   serve  as  re- 


New  York  and  Boston  now  monopolized  by 
the  New  York,  New  Haven  &  Hartford;  and 
there  is  also  in  the  move  a  strong  hint  of  a 


minders  that  in  abolishing  the  old  rule  to 
have  a  baggage  car  ahead  of  the  passenger 
cars  in  all  trains  a  certain  risk  is  being 
taken — unless  the  means  of  preventing  col- 


of  late.  For  the  comfort  of  such — if  they 
can  get  any  comfort  out  of  it — we  copy  from 
a  Chicago  paper  the  following  report  of  the 
violent  deaths  occurring  in  that  city  in  the 
month  of  October  from  all  causes: 

Forty-seven  persons  were  killed  b.v  cars  (rail- 
road trains,  34;  street  cars,  13)  in  Chicago  in 
October,  according  to  the  report  of  the  coroner. 
The  total  number  of  accidental  deaths  was  107, 
so  that  the  persons  killed  by  car.s  constitute  44 
per  cent,  of  the  whole  number  of  accidents.  The 
total  number  of  deaths  with  which  the  coroner 
had  to  deal  was  233.  There  were  43  si;icides  and 
16  murders.  In  the  accident  list  eight  were  run 
over  by  wagons,  nine  fell  down  stairs,  six  fell 
out  of  windows,  ten  fell  in  various  other  ways, 
two  were  electrocuted,  one  was  killed  in  an  ex- 
plosion, eight  were  drowned,  one  was  shot,  one 
was  bitten  by  a  dog  and  later  died  of  hydropho- 
bia, one  was  accidentally  poisoned,  three  died 
from  burns,  one  was  gored  to  death  by  a  bull, 
one  was  kicked  to  death  by  a  horse,  .six  were  as- 
phyxiated by  gas,  and  one  fell  down  an  elevator 
shaft. 


counter  stroke  to  the  recent  acquisition  of  ligions  are  bettered.  One  European  govern 
the  New  York,  Ontario  &  Western  by  the  ment  railroad  administration  has  lately  re- 
New  Haven  company.  Boston  and  southern  laxed  the  legal  regulations  requiring  that 
New  England  journals  manifest  considerable  such  a  safety  car  be  run  in  every  passenger 
interest  in  the  survey;   but  probably,  In  es- 


Baltimore  &  Ohio. 


The  B.  &  O.  reports  a  surplus  for  the  year 
train— but     probably     those     European     de-    ending  June  30.  1904,  of  $12,357,360.     This 
eence,  it  is  a  mere  gesture  to  warn  off  the    spatchers    and    trainmen    understand    their    amounts  to  8.0  per  cent,  on  the  common  stock 
New    Haven    company    from   using    its   new    business  better  than  we  do  ours!     The  ver-    after  provision  for  the  preferred.     Last  year 

diet  of  the  coroner's  jury  at  Warrensburg  ti^g  stated  surplus  was  $13,818,163,  or  9.2  per 
says  that  the  trainmen  responsible  for  the  ^ent.  on  the  common  stock.  There  was 
collision  slept  at  their  post  of  duty;  but  charged  to  expenses  $408,650  for  betterments, 
whether  this  was  shown  in  the  evidence  or  Restoring  this  to  income  we  find  the  common 
was  only  the  jurymen's  belief,  is  not  clear,    gtock  earned  actually  8.3  per  cent. 

The  system  mileage  compares  as  below: 


western  purchase  in  a  way  seriously  detri- 
mental to  the  New  York  Central.  While  the 
foiled  attempt  of  the  Vanderbilts  to  buy  con- 
trol of  the  New  York  &  New  England  several 


Inc. 
45 
54 
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years  ago  will   be  recalled,  there  are  more  we  never  heard,  however,  of  an  engineman 

serious  obstacles  to  the  present  proposition,  who   started   his  train  out  of  a  side  track 

It  would  involve    (1)   the  construction  of  a  while  asleep,  or  of  a  conductor  who  give  an  jj„j„,   ^^^^^ 4442        4,397 

very    expensive    line    across    the    Berkshire  all-right    signal    when    not   awake;    so   that  2d  3d  and  4th  tr'ks,  miles    1,138        1,084 

hills;    (2)    the  new  line  would  have  almost  this  accusation-which  has  been  repeated  in  ^- '  ■•    IT  _^^ 

no  local   business,  and   at  best  would  have  ^^e  newspapers  on  similar  occasions  before        Total  m>ies  of  track...     ,..80        7  543        242 

.  .  — seems  illogical.    The  essential  fault  of  the        Eighty-two  passenger  cars  and  120  freight 

steep  grades;  and  unless  it  were  an  air  line—  ^^^  ^^^  ^^^  ^^^  sleeping,  but  the  reckless  cars  were  added  to   the  equipment;    but  on 

the  mere  suggestion  of  which  is  grotesque—  action    which    they    took    when    they    were  the  other  hand,  21  locomotives,  16  passenger 

the   distance   through    between    Boston    and  awake;    and   as  recklessness  of  exactly  the  and  2,004  freight  and  service  cars  have  been 

New  York  would  be  considerably  longer  than  same  kind  has  been  found  a  good  many  times  condemned.    This  road  a  few  years  ago  went 

by    the    longest    of    the    three    New    Haven  in  cases  where  no  one  claimed  that  the  cul-  heavily  into  new  equipment.     The  past  year 

routes — 232    miles   by    the    Shore    Line,    212  prits   had    been    asleep,   the    present   charge  as  a  road  it  has  practically  done  nothing  in 

miles  by  the  Air  Line  and  234  miles  by  way  Puts  the  emphasis  in  the  wrong  place.  the  way  of  new   equipment  save  the  7   per 

of  Springfield;  and  (3)  it  would  require  con-        In  this  collision  and  in  that  at  Tipton  in  cent,  of  new  coaches.     The  109  new  locomo- 

.^.,.  ^f  fv,„  r'«r.^»„f„„*  uo,i,„o^  n^ iooi«„  the    same   State,   on   the   30th,   both   on   the  tives  have  been  furnished  by  the  Southwest 

sent  of  the  Connecticut  Railroad  Commission                       ,     ^.                                        „„,•„„   t^  -^     ■  j.  r^        rr.,.  ^     *  +1,     ^„^ 
^,      ,         ,       ^         ^  ^,                •  ,    .      ..  same    road,    the    passengers    were    going   to  Equipment  Go.     The  equipment  of  the  sys- 
on  the  layout  and  probably  a  special  charter  ^^  ^^^^^  ^^^  g^   ^ouis  exposition,  so  that  the  tem,  including   affiliated   lines,   compares  as 
from    the    Connecticut    Legislature,    which  pjli^ase    so    familiar    in    1893,    "caused     by  follows  for  the  two  years: 
never   has   been   very    inhospitable    in   such  world's    Fair   travel,"    which   the    reporters 
matters  to  the  New  Haven  company's  wealth  have  all  summer  been  holding  ready  for  use, 
and  influence.    There  is  another  phase  of  the  at  last  came  into  play.     But,  as  many  other 
subject.     There  is  a  New  Haven-New  York  railroads  also  have  had  unusually  heavy  pas- 
Central    contract    that    contains    a    clause—  senger  traffic  this  year  to  and  from  St.  Louis, 

inserted,  if  we  are  not  mistaken,  at  the  time  and  as  the  other  most  notable  collisions  of  ^^^    ^^    the    property    of   the    Southwestern 

the  New   Haven   built  the   Portchester  road  ^he    summer   have   been    between   trains   on  Equipment  Company.     There  was  spent  on 

and  established  its  Harlem  River  terminal-  jj"^^    "«^,  "^"'"f .  '^''''^'  «     'ho^likp'to'thus  '^'  Baltimore  &  Ohio  and  the  affiliated  lines 

burden  of  proof  is  on  those  who  like  to  thus  j      construction  the  grand  total  of  $11,552,- 

that    pledges    both    parties    not   to    compete  ^^^.^y  ^^^-^^   ^-^^  ^,^^g  ^^  ^^^^  ^hat  the  ^go 

from  the  New  York  terminals  in  the  terri- 


1904.     1903.  Inc.-Dec. 

Engines    1,848     1,769  79  I. 

Passenger  cars    1,214     1,158  56  I. 

Freight  cars    82,026   84,742  2,716  D. 

Service  cars 1,732     1,629  103  1. 

The   increases   are   on  the   affiliated   lines 


world's  fair  has  to  do  with  the  real  cause. 


tory  of  the  other,  the  whole  contract  termin-  jt  is  to  be  expected,  of  course,  that  in  run-  capital  acc't,  other  roads  owned  by 

able  should   the  clause  be  violated.     Under  ning  100,000  trains  more  collisions  will  occur  jjajj/og^  7n  ggneralaccount! 

the  contract  the  New  Haven  is  now  paying  than  in  running  .jO,000;   but  that  is  nothing  surplus  income  of  B.  &  O 

the    New    York    Central    for    trackage    and  but  fatalism.     The  argument  would   forbid 


It  was  charged  up  as  follows: 

CapitaT  account,  P.  &  0.._ ^  •,.  .        .$3,754,814 

470,257 
5,326,982 
2,000,000 


Grand    Central    Station    terminal    facilities 


all  efforts  to  increase  traffic.     The  real  ques- 
tion   is,    whether   the   methods   or    the   men 


$11,552,053 

The  work  was  of  every  kind  so  that  it  is 


about  $1,100,000  a  year,  a  sum  not  lightly  to  ''^^^1^  ,^\^  improved;   and  on  that  the  difficult  to  characterize  it  in  a  general  way. 

be  surrendered.     This  contract,  by  the  way,  considerations  pro  and  con  are  well  under-  There   was  the  building  of  a   good   deal  of 

has  its  speculative  suggestion  on  the  ques-  gtoo,j  track,  both  main  line  and  other  tracks,  and 

tion  of  the  New  Haven  company's  securing  rj,^^  number  of  electric  car  accidents  re-  some  spurs  were  pushed  out  to  coal  mines, 

an     independent    entrance     to     New     York  ported  in  the  newspapers  in  October  was  30,  At  other  points  main  line  was  relocated  to 

through  the  subway.    The  subway  is  pushing  in  which  eight  persons  were  killed  and  189  eliminate  curvature.     Considerable  expendlt- 


NOVEMBEK  25,  1904. 

ures  were  made  at  the  Mount  Clare  shops 
and  in  a  small  way  at  the  various  shops  all 
over  the  system.  But  the  B.  &  O.  is  known 
to  be  weak  here  and  the  expenditure  in  this 
direction  this  year  does  not  in  any  way  meet 
the  situation.  A  good  deal  of  money  has 
gone  into  terminal  improvements,  especially 
at  Cincinnati  and  at  Washington.  At  the  lat- 
ter point  the  expenditures  to  date  aggregate 
$2,731,624.  They  are  borne  jointly  by  the 
Baltimore  &  Ohio  and  the  Philadelphia,  Bal- 
timore &  Washington.  Several  years  will  be 
required  for  the  completion  of  the  work 
there,  which  is  to  include  an  imposing 
marble  union  passenger  station  in  architec- 
tural   keeping    with    the    capitol    and    other 
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into  the  securities  of  other  companies,  and 
$7,000,000  to  advances  to  auxiliary  compa- 
nies for  their  new  construction  work.  Its 
financial  position  is  practically  unchanged 
except  for  the  $10,000,000  note  issue.  The 
income  account  is: 

1904.  1903.       Inc.  or  Dec. 

Earnings  ...  ..$0."i. 071,080  $63,449,633  $1,621,447  I. 
Expenses     . .  .    43,628,863    39,569,963    4,058,900   I. 


Net    .$21,442,217  $23,879,669  $2,437,452  D. 

Other  income.      2,648,597      1,609,850    1,038.747  I. 


All   income. $24,090,814  $25,489,519  $1,398,705  D. 
Deductions    .  .    11.733,454    11,671,356  62,097  I. 


Xet    inc $12,357,360  $13,818,163  $1,460,803  D. 

Betterments    .      2,000,000      3,500,000    1,500,000  D. 

Balance  ..  .$10,357,360  $10,318,163       $39,197   I. 
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the  equipment  was  practically  the  same  as 
last  year  this  would  seem  to  indicate  excel- 
lent work  in  utilizing  home  cars  and  in  send- 
ing foreign  cars  promptly  back  to  their 
owners. 

The  train  load  has  declined  from  416.43 
to  401.25  tons.  This  is  explained  probably 
by  the  falling  off  in  ore  and  iron  products. 
The  irregularity  of  the  traffic  has  produced 
another  expensive  condition  in  an  increase 
of  6  per  cent,  in  the  empty  car  mileage. 

The  programme  of  renovation  which  began 
on  such  a  sweeping  scale  under  the  receivers 
is  still  apparently  in  full  force.  When  Mr. 
Underwood  was  on  the  Baltimore  &  Ohio  the 
needs  for  many  years  to  come  were  canvassed 


government  buildings  in  that  city.    The  bal- 
ance sheet: 

Cost  of  road   '. $291,645,959 

Real  estate   13,653.604 

Gas  and  electric  plants 667,723 

Equipment   31,761,107 

Cost  of  other  roads  owned  by  B.  &  O.  13,296,306 

New  stocks  and  bonds  to  retire  old.  263,722 

Miscellaneous  assets   1,395,392 

Due   from   other  roads 8,130,796 

S.    W.    Equip.   Co.    loan   account  for 

purchase  of  equipment 10,373,079 

Cash   14,701,570 

Cash  assets   12,425,498 

Securities  of  sundry  companies 57,039,077 

Material  on  hand 4,616,740 

$459,970,573 
Liabilities. 

Capital  stock  :    Preferred $59,982,751 

Common 124,262.060 

Funded  debt    227,262,530 

Miscellaneous  fixed  debt 11.271,945 

Miscellaneous  liabilities   2.922,583 

Two-year  notes 10,000,000 

■Current  liabilities 16.956,747 

Profit  and  loss   7,311,957 

$4.59.970.573 

The  $10,000,000  of  two  year  notes  reflect 
the  condition  of  the  money  market  the  past 
year  when  railroads  found  it  impracticable 
to  sell  bonds  for  new  capital. 

The  financial  transactions  for  the  year  are 
shown  by  the  next  table: 

Debit  : 

Liabilities  increased — 

Preferred  stock $608,462 

Funded  debt   5,281,041 

Miscellaneous  liabilities    9,322,303 

Profit  and  loss   1,805,308 

Assets  decreased — 

Equipment   481,113 

Current  assets 1,264,255 

$18,762,482 
Credit : 

Assets  increased — 

Cost  of  road    $4,808,937 

Real  estate   734.819 

Cost  of  other  roads   1,457,632 

Miscellaneous  assets *7, 178. 728 

Securities  other  companies 3,314,131 

Liabilities  decreased — - 

Current  liabilities    1,268,235 

$18,762,482 

*In  the  balance  sheet  above  miscellaneous  assets 
have  been  separated  into  "miscellaneous  assets" 
and  the  two  items  following. 

The  company  raised  nearly  $6,000,000  from 
stock  and  funded  debt  and  about  $10,000,000 
on  notes.  It  has  also  drawn  down  assets 
about  $2,000,000.  Of  the  proceeds,  $5,542,000 
have  gone  into  the  road,  $1,500,000  into  other 
roads   which   the   company   owns,   $3,000,000 


Baltimore   &   Ohio. 


The  whole  story  is  here  told  in  an  increase 
in  expenses  which  is  $2,437,452  greater  than 
the  increase  in  earnings.  Other  income 
showed  a  handsome  gain  of  over  $1,000,000. 
The  remaining  difference  was  used  up  in  a 
reduction  of  the  betterment  appropriation  by 
$1,500,000.  Earnings  increased  but  2  per 
cent.     Passenger  and  freight  earnings  are: 

1904.  1903.  Increase. 

Passenger $13,146,448  $12,520,987      $625,460 

Freight    48,617,103    47,756,251        860,852 

The  freight  business  was  much  disturbed 
during  the  year.  The  tie  up  of  lake  traffic  at 
the  beginning  of  the  season  was  a  large 
factor.  The  hesitation  in  the  iron  and  af- 
filiated industries  cut  off  much.  The  in- 
creased freight  receipts  were  entirely  due 
either  to  better  rates  or  a  better  class  of 
freight,  the  average  receipt  per  ton  mile  hav- 
ing been  5.82  mills  this  year  compared  with 
5.56  last  year.  The  actual  freight  movement 
fell  off  nearly  3  per  cent.  The  decline  was 
in  coke,  ores  and  iron  products  and  grain. 
Bituminous  coal  ton  mileage  showed  a  gain 
of  10  per  cent,  and  an  increase  of  4  per  cent, 
in  the  average  ton  mile  revenue.  The  aver- 
afe  haul  of  bituminous  coal  is  197  miles. 
Expenses  were: 

1904.  1903.       Inc.  or  Dec. 

Maint.  of  way. .  .  $7,687,840  $6,175,115  $612,724 
Maint.  of  equip.  10,374,.591  8,270,156  2,104.434 
Cond.  transp.  .  .  24,761,628  23,653.780  1,107,847 
Gen'l  expenses   .      1,704,803      1,470,911        233,892 

Total $43,628,863  $39,569,963  $4,058,900 

There  was  no  stinting  of  maintenance;  all 
maintenance  increased  18  per  cent.  In  main- 
tenance of  equipment  alone  the  increase  was 
nearly  25  per  cent.  On  roadway  and  struc- 
tures there  was  spent  $1,703  per  mile;  38,200 
tons  of  new  rails  were  put  in  track  and 
1,411,094  ties.  The  maintenange  of  equip- 
ment was:  Per  locomotive,  $2,624;  per  pas- 
senger train  car,  $604;   per  freight  car,  $55. 

There  is  an  increase  of  $1,107,847  in  trans- 
portation expense  with  an  actual  decrease  in 
ton  mileage.  In  the  detail  table  we  find  an 
increase  of  half  a  million  in  the  fuel  bill, 
$100,000,  or  18  per  cent.,  in  superintendence, 
and  $271,244  in  damage  expenses.  This  last 
expense  has  this  year  reached  $1,238,000. 
But  there  is  one  very  handsome  decrease, 
namely,  $367,000  in  car  mileage  balance.   As 


most  thoroughly  and  it  is  along  the  lines 
then  laid  out  that  most  of  the  work  has 
since  proceeded. 


Chicago,  Burlington  &  Quincy. 


The  Burlington  earned  $12,814,916  in  1904 
compared  with  $13,326,108  in  1903.  The 
earnings  amounted  to  11.65  per  cent,  on  the 
stock.  If  the  amount  appropriated  for  sink- 
ing fund  is  restored  the  actual  earnings  upon 
stock  will  be  12.30  per  cent.  Of  the  surplus 
for  the  year  65  per  cent,  was  distributed  in 
dividends.  The  company  added  55  miles  to 
its  line  by  taking  over  the  Iowa  &  St.  Louis 
Railway,  by  completion  of  the  new  line  from 
Oskaloosa  to  Tracey,  Iowa,  and  by  the  com- 
pletion of  the  line  from  Old  Monroe  to  Mex- 
ico, Mo.  The  latter  connects  with  the  Chi- 
cago &  Alton  and  forms  a  through  line  be- 
tween St.  Louis  and  Kansas  City. 

The  company  has  added  50  new  locomo- 
tives, 85  passenger  train  cars  and  2,000  coal 
cars  to  its  equipment. 

During  the  year  about  $13,000,000  was 
spent  on  the  property.  Of  this  $4,200,000 
went  for  equipment,  about  $2,800,000  for  new 
lines  whose  construction  was  completed  this 
year,  over  $1,600,000  for  grade  deductions, 
about  $1,000,000  for  passing  and  side  tracks, 
and  nearly  $1,000,000  for  bridges  and  bal- 
last. Sundry  smaller  items  with  $1,220,000 
discount  and  premium  on  bonds  sold  and 
bought  swell  the  total  to  $13,046,000.  All 
the  cost  of  new  work  and  new  equipment 
was  charged  to  capital  account.  No  part  of 
it  was  provided  out  of  earnings. 

The  financing  during  the  year  was  as  fol- 
lows: 

Debit  : 

Liabilities  increased — 

Funded  debt   $14,964,200 

Special  funds    2,566,347 

Profit   and   loss 5,275,347 

Sinking  fund 1,408,674 

Assets  decreased — 

Controlled  roads 5,780,650 

$29,994,938 

Credit  : 

Assets  Increased — 

Cost  of  road   $19,318,858 

Sundry  Investments 1,303,489 

Sinking  fund  investments 1.  883,306 

Materials  and  supplies   934,024 
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Sundry    securities    74,600 

Cash    1,742,620 

Liabilities  decreased — 

Coupon  interest  reserve 56,576 

Current  assets  and  liabilities 5,954.456 

?29,994,938 
The  sum  of  it  all  is  that  the  company  has 
completed  some  extensive  construction  work 
and  taken  over  some  new  lines.  To  do  this 
it  transferred  several  millions  from  the 
item  "controlled  roads"  to  "cost  of  road." 
It  drew  upon  its  special  funds  and  current 
assets  for  part  of  its  needs,  but  principally 
drew  its  money  from  the  proceeds  of  a  fif- 
teen million  dollar  increase  in  the  funded 
debt.  Altogether  "cost  of  road"  has  been 
increased   $19,318,000.     A   considerable   part 


crease  in  the  business  handled.  In  the  pas- 
senger business  there  was  a  slight  increase 
in  the  average  rate.  The  passenger  mileage 
increased  less  than  1  per  cent. 

The  conspicuous  feature  of  the  income  ac- 
count is  the  enormous  increase  in  transpor- 
tation expenses.  Gross  earnings  increased 
but  4  per  cent.,  while  transportation  expense 
increased  almost  13  per  cent.,  or  about  three 
times  as  fast.  In  fact,  the  increase  in  trans- 
portation and  general  expense  absorbed 
nearly  90  per  cent,  of  the  increase  in  gross 
earnings.  The  report  is  very  meagre  in  the 
information  that  bears  vitally  on  operation. 
Hence  we  can  form  no  opinion  as  to  how 
this  heavy  increase  occurred.     In  the  train 


Chicago,   Burlington   &  Quincy. 


of  the  proceeds  of  the  bonds  sold  went  to  re- 
duce current  liabilities  and  to  increase  cash. 
In  its  immediate  finances  the  company  has 
much  improved  its  position,  having  now 
nearly  $2,000,000  more  cash  and  about  $6,000,- 
000  less  of  current  liabilities.  The  income 
account  below  shows  a  decline  of  nearly  half 
a  million  in  surplus,  or  about  4  per  cent. 

Income  Account. 

Earnings  from :      1904.  190.3.      Inc.  or  Dec. 

Freight $44,651,996  $42,782,405  $1,869,591    I. 

I'a8sgr..mail 

&  express  18,086,395    17,417.104       6G9.291   1. 
Misclnous   ..      2.489,800       2,438,869  .50.931   I. 


Total   ...$65,228,091  $62,638,378  $2,589,713  I. 
Expenses : 

Cond.  trans.$20,266,481  $17,98.5.963  .$2,280,518  I. 

M.  of  E.    .  .      8,376,002       7,719,044        657,558  1. 

M.  of  W.   .  .    10,277,274       9.341,728        9.S5,546  I. 

Gen'l^  cxpns.     3,751.936      .3,717,261  34,675  I. 

Total   ..  .$42,672,293  $38,763,996  $3,908,297  I. 


Net   $22.5.5.5.898  §23,874,382  $1,317,484  D. 

Taxes    1.906,649      1,778,476       128,173  1. 


Net   earn'gs$20,649.249  $22,095,906  $1,446,657  D. 
Net  inc.  on  se- 
curities    ...         204,1161        346,540       550,656  D. 


All  Income. $20,445,1  33  $22,442,446  $1,997,313  D. 
Charges    7,630,217      9,110,338    1,486,121  D. 

Net  income.$12,814.916  $13,326,108     $511,192  U. 

DlTldends   ...      8.8.34.749      8,834,.570  179  1. 

Balance...    $.3,980,167    $4,491,538     $511,371  D. 

tDeficlt. 

The  loss  of  half  a  million  in  surplus  is  the 
result  of  three  factors,  first,  a  decrease  in 
net  earnings;  second,  a  decrease  in  charges, 
which  is  just  about  large  enough  to  offset 
the  decrease  in  net  earnings;  third,  a  de- 
crease in  the  profits  on  investments  of  about 
$.550,000. 

Gross  earnings  increased  about  $2,600,000, 
or  4  per  cent.,  most  of  it  being  in  freight. 
Th=:  average  receipt  per  ton  mile  decreased 
from  8.7  mills  to  8.6,  so  that  the  increase  in 
freight   earnings   is   due   entirely   to   an   in- 


load,   both   passenger  and   freight,  the   com- 
pany made  substantial   improvement: 

1904.  1903.  Inc. 

Pssgr  train-mile  revenue $1.36  $1.26  $0.10 

Freight  train-mile  revenue....    2.38  2.31  .07 

Tons  per  freight  train 2.78  2.66  .12 

Tons  per  loaded  freight  car.    .15.53  14.78  .75 

This  Improvement  in  the  freight  train  load 
is  the  more  to  be  commended  because  it  was 
in  face  of  a  bad  balance  of  traffic.  The  empty 
car  mileage  increased  nearly  10  per  cent. 
Expenditures  for  maintenance  of  way  ap- 
pear to  have  been  liberal,  being  $1,168.  On 
the  equipment  the  outlay  was  yet  more  lib- 
eral— $2,500  per  locomotive,  $75  per  freight 
car,  and  $800  per  passenger  train  car.  The 
entire  maintenance  outlay  was  10  per  cent, 
greater  than  last  year. 

Burlington  has  had  a  fair  year  of  growth. 
The  stable  character  of  its  prosperity  is  amply 
evident,  as  also  the  conservatism  in  its  oper- 
ation. It  is  financially  in  a  strong  position. 
The  extraordinary  transportation  expense 
must  have  some  explanation  in  extraor- 
dinary conditions  in  the  past  year;  no  other 
explanation  is  consistent  with  the  reputation 
of  the  men  in  charge  of  the  company's  af- 
fairs. We  do  know,  however,  that  the  win- 
ter in  the  northwest  was  one  of  unprece- 
dented severity. 


NEW  PUBLICATIONS. 


Elements  of  Mechanical  Drawing.    By  A.  P. 
Jamison,   Assistant   Professor   of    Mechan- 
ical   Drawing,    Purdue    University.     New 
York:     John   Wiley  &  Sons,  1904.     Cloth, 
226  pages.     Price  $2.50. 
Mechanical  drawing  is  a   subject  not  to  be 
learned  entirely  from  books,  but  a  good  book 
is   a   great  aid   to   the   student   in   teaching 
him  some  of  the  fundamental  principles  of 
drawing.     In  many  ways  there  is  as  much 


skill  and  manual  dexterity  required  in  mak- 
ing mechanical  drawings  as  there  is  in  mak- 
ing free-hand  drawings,  although  possibly 
the  imagination  cannot  be  given  such  free 
play.  The  average  college  course  in  me- 
chanical drawing  teaches  the  student  only 
the  rudiments,  and  in  so  far  as  it  is  possible 
to  put  into  book  form  the  many  suggestions 
and  criticisms  which  are  the  chief  benefit 
in  a  course  where  the  student  comes  in  per- 
sonal contact  with  the  instructor,  these  sug- 
gestions and  criticisms  have  been  embodied 
in  this  latest  book  on  mechanical  drawing. 
The  author  has  had  a  number  of  years'  ex- 
perience as  an  instructor  in  a  large  tech- 
nical college,  and  has  drawn  copiously  upon 
his  lecture  notes  to  compile  a  book  which  is 
at  once  a  text  book  and  a  reference  book. 
About  140  illustrations  are  included  in  the 
text  and  they  are  all  uniformly  excellent. 


Methods  and  Costs  of  Rock  Excavation.  By 
H.  P.  Gillette.  New  York:  M.  C.  Clark. 
Price  $3. 
The  author  has  endeavored  in  this  book  to 
gather  together  sufficient  data  to  enable  an 
inexperienced  engineer  to  predict  the  cost 
of  rock  excavation  with  tolerable  accuracy 
and  also  to  point  out  how  and  where  sav- 
ings can  be  effected  in  the  ordinary  methods 
for  this  class  of  work.  The  book  includes 
within  its  scope  not  only  quarrying  and 
open  cut  excavation,  but  trenching,  sub-aque- 
ous excavation  and  tunneling  as  well.  Many 
practical  hints  and  actual  examples  taken 
from  practice  of  the  cost  of  rock  work  are 
given.  One  chapter  deals  in  particular  with 
the  cost  of  railroad  tunnels.  As  a  reference 
book  for  those  who  have  occasion  to  esti- 
mate and  carry  out  rock  excavation  of  al- 
most any  kind  this  book  should  be  particu- 
larly valuable. 


Per  Diem  Rates  for  Car  Service. — The  ar- 
ticles by  Mr.  Arthur  Hale,  Chairman  of  the 
Car  Service  Committee  of  the  American  Rail- 
way Association,  on  the  working  of  the  per 
diem  car  service  rules  during  the  past  two 
years,  Avhich  were  published  in  the  Railroad 
Gazette  of  October  14  and  21,  have  been  re- 
printed in  pamphlet  form,  and  copies  may 
be  had  at  the  office  of  the  Railroad  Gazette 
at  25  cents  each.  On  orders  for  the  pamph- 
lets in  quantities  a  discount  will  be  made. 


TRADE   CATALOGUES. 


Something  Pneumatic  for  October  contains 
illustrated  articles  on  "Pneumatic  Tools  for 
Eastern  Countries,"  reprinted  from  the  In- 
dian and  Eastern  Engineer  for  April;  "Me- 
chanical Appliances  in  Modern  Shipbuild- 
ing," by  Waldon  Fawcett;  "Construction  of 
the  Minnesota,"  the  new  steamer  of  the 
Great  Northern  R.  R.  There  is  also  a  note 
of  thanks  from  the  Vice-President  of  the 
Fifth  National  Industrial  Exhibition  of 
Japan  to  the  Chicago  Pneumatic  Tool  Com- 
pany, for  its  exhibit  at  this  exhibition,  the 
original  being  reproduced,  with  a  translation 
below. 


Henry  R.  Worthington,  114  Liberty  street. 
New  York,  issues  Bulletin  No.  114,  describ- 
ing "underwriter"  fire  pumps  designed  to 
meet  the  specifications  of  the  insurance  com- 
panies. These  pumps  have  air  and  vacuum 
chambers,  relief  valves,  pressure  gages  and 
other  special  devices  differing  considerably 
from  ordinary  trade  pumps.  The  back  cover 
of  the  pamphlet  shows  the  14  Worthington 
fire  pumps  supplied  to  the  Louisiana  Pur- 
chase Exposition  for  the  protection  of  the 
buildings  at  the  fair. 


The  A.  S.   Cameron  Steam,  Pump  Works, 
New  York,   sends  a  miniature   reproduction 
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of  part  of  its  complete  catalogue.  It  con- 
tains a  few  of  the  many  designs  of  pumps 
made  by  this  company.  A  number  of  illus- 
trations of  pumps  and  their  detaills  are  given 
as  vv'ell  as  a  detailed  description  of  the  Cam- 
eron steam  end  and  water  valve  chest.  It 
also  contains  a  brief  article  on  Simplex  vs. 
Duplex  pumps,  and  directions  for  ordering, 
setting  up  and  running  pumps  are  given. 


The  Chicago  Pneumalic  Tool  Company, 
Chicago,  has  issued  a  new  catalogue.  It  is 
6  in.  X  9  in.  and  contains  126  pages.  The 
cover  designs  are  original  and  appropriate, 
being  engraved  from  well-executed  sepia 
drawings.  The  book  is  printed  on  enameled 
paper  and  is  well  designed  and  arranged. 
It  covers  completely  the  large  and  varied 
line  of  products  of  the  company,  and  is  fully 
illustrated. 


The  George  F.  Blake  Manufacturing  Com- 
pany, New  York,  has  published  a  new  edi- 
tion of  its  General  Catalogue,  the  150  pages 
of  which  describe  and  illustrate  steam  pumps 
for  every  possible  service,  including  boiler 
feeders,  mining  pumps,  water-works  pump- 
ing engines,  vacuum  pumps,  air  pumps  and 
condensers,  etc.  This  company  has  recently 
established  a  new  machine  shop  and  foundry. 


Oreenlee  Brothers,  Chicago,  and  Rockford, 
111.,  is  distributing  its  catalogue.  It  consists 
of  a  number  of  nicely  bound  circulars  9  in. 
x  12  in.,  which  illustrate  and  describe  in  de- 
tail railroad  car  shop  and  other  special  wocd 
working  machines,  mortising  chisels,  ma- 
chine boring  bits,  augers,  etc. 


The  Laidlaw-Dunn-Gordon  Company,  New 
York,  is  distributing  its  bulletin  L-602.  It 
describes  a  special  steam-head  for  operating 
deep  well  pumps,  which  is  designed  for 
pumping  from  all  classes  of  wells  where  it 
is  necessary  to  place  the  pump  cylinder  far 
below  the  steam  cylinder. 


The  Chicago  Tool  <&  Supply  Company,  Chi- 
cago, issues  a  four-page  circular  relative  to 
Green  pneumatic  hammers,  Dunlap  piston  air 
drills,  pneumatic  motor  hoists,  reversible 
back-geared  pneumatic  motors,  rivet  heating 
forges,  air  compressor  and  other  specialties 
which  it  handles. 


CONTRIBUTIONS 


The  Manibill. 


Boston,  Mass.,  Nov.  11,  1904. 
To  THE  Editor  of  the  Railroad  Gazette: 

Being  much  interested  in  an  improved 
method  of  manifesting  devised  by  Mr.  Felch, 
I  must  object  to  the  summary  manner  in 
which  you  dismiss  that  method  in  the  last 
paragraph  of  your  otherwise  interesting  ar- 
ticle upon  the  manibill  in  your  issue  of  Nov. 
4th. 

The  whole  trend  of  modern  accounting  is 
towards  the  indvidual  original  record,  made 
in  such  manner  and  in  sufficient  quantity  to 
be  arranged  and  assembled  to  obtain  any 
desired  result;  and  the  railroads  will  have 
to  come  into  line  as  the  demand  for  detail 
statistics  becomes  ever  more  insistent. 

The  manibill  being  a  step  in  this  direc- 
tion is  worthy  of  serious  attention,  but  it 
does  not  go  far  enough.  When  a  shipper 
makes  a  forwarding  order,  he  makes  the 
original  record,  which  only  needs  the  addi- 
tion of  rate,  charges,  route,  car  number,  to 
make  it  the  ideal  waybill;  ideal,  because  it 
prevents  all  errors  in  the  directory  and  de- 
scriptive parts  of  the  bill  due  to  transcrib- 


ing, such  as  billing  to  wrong  name,  wrong 
station,  omission  of,  or  misnaming  articles, 
omission  of  address,  omission  of  expense,  or 
billing  prepaids  as  collect  and  vice  versa. 
And  it  is  just  as  practicable  to  make  all 
the  necessary  papers  at  the  time  the  re- 
ceipt is  made  as  it  is  to  transcribe  from  that 
receipt  to  produce  the  same  result  as  is  done 
under  the  manibill  system. 

Under  Mr.  Felch's  method  the  following 
are  some  of  the  advantages.  The  blanks  are 
simple  and  easily  filled  out,  and  being  of  a 
convenient  size,  would  be  often  made  by  the 
typewriter;  the  fact  that  the  consignee  gets 
the  identical  work  of  the  shipping  house, 
tends  to  improve  the  latter's  work  in  legi- 
bility and  correctness,  while  all  corrections 
necessary  to  make  order  correspond  with 
shipment,  showing  upon  all  the  papers,  fixes 
the  same  so  that  all  can  understand.  The 
provision  for  station  stamp  furnishes  the 
shipper  with  definite  information  as  to  just 
who  handled  his  consigment  and  makes  trac- 
ing and  further  inquiries  ^asy.  No  delay  on 
account  of  the  necessity  of  copying  in  bill- 
ing, as  the  waybill  is  ready  to  go,  before  it 
would  be  possible  to  seal  the  car  and  get 
it  into  the  train.  All  bills,  and  accompany- 
ing papers  can  be  placed  in  a  pocket  with 
mica  front,  folded  so  as  to  show  all  route 
directions.  All  bills,  delivery  checks,  arrival 
notices  and  check  out  slips,  being  in  the 
writing  of  the  consignor  permits  of  an  ac- 
curacy in  delivery  that  cannot  be  obtained 
from  a  recopy  of  the  original.  The  directory 
and  descriptive  parts  of  the  papers  being 
the  work  of  the  shipper,  the  consignee  can 
take  up  any  discrepancies  direct  instead  of 
working  through  the  railroads  as  is  now 
necessary,  thus  saving  a  mass  of  correspon- 
dence, claims  and  misunderstandings.  Ship- 
pers are  benefited  by  a  more  expeditious  and 
correct  handling  of  shipments;  by  the  cus- 
tomer getting  an  identical  copy  of  the  ship- 
ping advice,  with  all  marks  and  numbers 
to  aid  in  fixing  the  particular  shipment: 
both  consignor  and  consignee  benefited  by 
relief  from  errors  of  incompetent,  or  care- 
less, bill  clerks.  The  railroad  is  benefited 
in  it  not  being  possible  to  make  an  error 
in  the  directory  and  descriptive  parts  of  the 
billing;  in  that  it  will  save  all  the  time  and 
cost  of  recopying  the  billing  instructions 
of  the  shippers. 

F.  LINCOLN  HUTCHINS. 


Steel   Cars.* 


Metal  cars  in  the  Unted  States,  while  com- 
paratively of  a  late  origin,  the  first  of  any 
quantity  being  built  in  1897,  are  yet  older 
than  is  generally  known.  To-day  we  are 
sometimes  surprised  to  find  in  an  out-of- 
the-way  corner  a  car  of  some  queer  design 
that  probably  made  a  great  stir  in  its  own 
small  world  when  it  was  new,  but  which 
has  long  since  been  forgotten  and  abandoned, 
except  by  those  who  are  unfortunate  enough 
to  have  to  keep  it  in  repair.  These  types  of 
cars  are  often  pointed  to  as  an  example  of 
the  ultimate  end  of  the  modern  product.  A 
short  time  ago  I  came  across  some  all-metal 
box  cars  in  a  railroad  yard  that  had  been 
in  service  about  25  years  and  are  now  doing 
duty  as  ash  cars.  These  cars  bear  about  as 
much  resemblance  to  the  modern  steel  car 
as  an  old  wood  burner  does  to  our  latest  type 
of  locomotive,  and  were,  no  doubt,  of  a  weak 
design,  even  for  the  time  in  which  they  were 
built.  Using  them,  therefore,  as  an  argu- 
ment against  our  modern  designs  would  be 
manifestly  unfair. 

The  question  of  corrosion  has  been  much 
discussed  and   there  are  those  who  are  ex- 

♦Exti-acts  from  a  paper  by  J.  F.  MacEnuIty, 
Pressed  Steel  Car  Company,  read  at  the  October 
meeting  of  the  New  England  Railroad  Club. 


treme  enough  in  their  views  to  claim  that 
a  car  of  steel  construction  would,  in  the 
course  of  time,  by  the  action  of  weather,  etc., 
entirely  disintegrate.  It  is  safe  to  assume 
that  one  portion  of  a  car  will  fail  before 
the  remainder;  what  that  portion  is  will  be 
due  to  the  individual  service  of  the  car  in 
question  and  to  the  ability  and  forethought 
of  the  designer.  I  have  only  to  say  that  the 
first  cars  built  by  us  in  1897  have  been  run- 
ning in  the  coal  and  ore  trade  continuously, 
and  do  not  show  evidence  of  deterioration 
from  any  cause.  We  have  records  of  cars  in 
service  on  the  Eastern  Railway  of  France 
built  in  1869,  showing  in  28  years  of  service 
a  loss  of  only  6  per  cent,  by  corrosion. 

The  claim  that  the  chemical  action  of  coal 
from  a  "wet"  mine  will  eat  through  a  plate 
in  a  short  time  has  not  as  yet  been  clearly 
proved  by  actual  results.  Take,  for  example, 
a  locomotive  tender;  it  represents  a  condi- 
tion that  a  car  would  never  meet,  yet  it  has 
never  been  suggested  to  substitute  a  wooden 
lining  in  the  coal  hoppers.  Suppose  that  a 
car  has  been  left  on  a  side  track  for  a  few 
years,  loaded  with  soft  coal  and  exposed  to 
all  inclement  weather.  This,  of  course.  Is 
practically  an  impossible  condition  in  these 
days  of  the  per  diem  system;  but,  supposing 
that  this  happened  and  that  this  car  had  got 
in  such  condition  as  to  need  repair.  The 
parts  affected  could  be  repaired  or  cut  out 
and  replaced  just  as  easily  and  as  cheaply 
as  similar  parts  could  be  replaced  on  a 
wooden  car.  It  is  much  easier  to  cut  out 
soft-steel  rivets  with  a  cutter  and  a  maul 
than  it  is  to  saw  through  a  soggy  piece  of 
timber  with  nails  in  it. 

One  of  the  large  railroads  operating  be- 
tween 20,000  or  30,000  steel  cars,  determined, 
by  actual  experiment,  that  the  steel  plates 
used  in  its  cars  lost  about  V200  of  an  inch 
in  four  years  by  corrosion.  This  company  is 
not  repainting  any  more  of  its  steel  equip- 
ment. From  an  artistic  point  of  view  this  is 
not  a  success,  as  a  train  of  unpainted  cars 
after  several  years'  use  would  present  a  color 
scheme  something  akin  to  a  battered  tin  din- 
ner pail;  but  when  the  results  show  on  the 
right  side  of  the  balance  sheet,  the  appear- 
ance of  equipment  is  not  usually  considered. 

In  New  England  the  tendency  has  been, 
with  a  few  exceptions,  to  adhere  to  an  all- 
wood  construction.  The  principal  reason  for 
this  is  not  prejudice,  but  a  conviction,  that 
steel  construction  is  desirable  only  when 
used  in  connection  with  a  high-capacity  car. 
The  service  on  a  majority  of  the  roads  in 
this  section  does  not  usually  demand  a  box 
car  of  over  60,000  lbs.  capacity,  and  steel  con- 
struction has  been  considered  unnecessary. 
The  cost  of  a  60,000  lbs.  capacity  wooden 
car,  not  including  a  flat  car  or  a  car  de- 
signed for  special  purposes,  is  from  $18  to 
$30  per  ton  of  carrying  capacity.  This  price, 
of  course,  is  governed  by  the  following  con- 
ditions: The  type — a  box  car  costing  more 
than  a  gondola;  the  specialties  used,  includ- 
ing trucks;  the  ideas  and  ability  of  the  man 
designing  the  car.  A  60,000  lbs.  capacity  box 
car  with  the  same  specialties  and  trucks  and 
with  steel  underframe  will  cost  from  $2  to 
$4  more  per  ton  carrying  capacity,  or  from 
$60  to  $125  per  car.  It  will  be  shown  later 
by  comparative  figures,  based  upon  the  net 
earnings  throughout  their  assumed  life,  that 
this  increase  in  first  cost  is  advisable. 

The  reasons  for  building  small-capacity  box 
cars  should  not  apply  in  this  section  to  gon- 
dolas and  flats.  The  lading  in  cars  of  this 
type  is  of  such  a  character  that  a  higher 
capacity  car  made  of  steel  could  be  used  to 
great  advantage. 

One  point  in  favor  of  steel  construction  In 
a  box  car  is  that  the  underframe  being  rigid, 
the  posts  and  braces  are  called  upon  to  re- 
sist only  the  shocks  from  horizontal  strains 
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of  the  load.  A  wooden  underframe  is  contin- 
ually settling,  and  the  superstructure  is  thus 
brought  in  to  assist  the  sills  in  supporting 
the  vertical  load.  This  results  in  bulging 
sides  and  ends  and  leaky  roofs.  By  the  use 
of  a  rigid  steel  underframe  there  is  also  a 
saving  on  the  flange  wear  of  the  wheels.  The 
timber  used  in  wooden  car  construction  Is 
not  thoroughly  seasoned.  It  may  be  bought 
as  seasoned  timber,  but  it  is  very  seldom  that 
it  is  up  to  the  specification  desired.  As  a 
result  from  natural  shrinkage,  a  wooden  un- 
derframe will  in  the  course  of  time  ride 
flat  on  the  truck  side  bearings.  This  causes 
an  increase  in  friction  on  the  wheel  flanges 
with  corresponding  results.  A  properly  con- 
structed steel  frame  will  hold  up  under  any 
conditions    and    allow    free    movement    of 


cars  of  the  same  capacity,  but  it  can  be  read- 
ily seen  that  there  would  be  a  marked  differ- 
ence. The  constant  increase  in  motive  power 
units  and  the  heavier  tonnage  being  hauled 
per  train  is  fast  bringing  about  a  condition 
that  will  necessitate  the  introduction  of  steel 
in  the  underframe  of  every  new  car  built. 
Cars  are  constantly  being  hauled  in  trains 
of  2,000  tons  or  over,  and  they  are  subjected 
to  severe  buffing  strains  from  the  shocks  of 
heavy  high-capacity  cars  shifted  against  them 
in  the  classification  yards.  To  construct  u 
wooden  frame  to  successfully  meet  these  con- 
ditions and  withstand  the  increasing  rough 
usage  would  necessitate  an  outlay  of  first 
cost  that  would  be  useless,  when  the  com- 
paratively small  increase  of  outlay  neces- 
sary for  a  steel  car  is  considered. 


a  fair  average  for  a  car  in  continual  service. 
The  average  life  of  a  steel  car  is  assumed 
at  25  years.  None  of  the  modern  cars  are 
old  enough  as  yet  to  accurately  determine 
their  life.  In  those  cars  first  built  there  are 
no  signs  of  wear  that  accurate  figures  can 
be  based  upon.  Basing  an  estimate  on  cars 
in  service  abroad,  however,  25  years  is  a 
conservative  figure.  At  the  end  of  the  15- 
year  life  of  the  wooden  car  the  cost,  earning 
power,  depreciation,  etc.,  of  a  second  wooden 
car  must  be  introduced  in  order  to  equalize 
the  time  represented  by  the  longer  life  of 
the  steel  underframe  car — the  cost  of  the 
second  car  being  taken  from  the  sum  earned 
by  the  first  car  at  the  end  of  15  years,  and 
the  balance  of  the  money  being  carried  for- 
ward  with    a    credit   of   compound    interest 


Comparative  Earning  Value  of  Steel  and  Wood  Under-Framed  80,000-Lb.  Capacity   Box  Cars. 


Framing.       price. 


Steel  under- 
frame. 


$730 


Earnings  at  |990.00  per  annum  for  1st    5  years  plus  5  per  cent,  interest. 

961.00     ' 2d     5       "  "5 

954.00     "  ••         "     3d     5       "  "5 

948.00 4th  5      "  "5 

"       940.00     "  "         '■     5th  5       "         "5 

Less  : — Depreciation   of   value  of  car  at  4  per  cent,  per  annum 

Interest   on  purchase    price  of  car  at  5  per  cent,  per  annum 

Cost  of  repairs  and  renewals  at  $15.00  per  annum  for  1st  5  years 

"     18.00  ••  "    2d    5        '•     

•'     21.60  "  "    3d    5       "     

"     2.">.92  ■■  "    4th   5        "     

"     31.10  "  "    5th   5        "     

Interest  on  cost  of  repairs  and  renewals  at  5  per  cent,  per  annum 


Earnings  at  the  end  of 

ye^rs.      10  years.     15  years.     20  years. 


$5,470.35 


25  years. 


$12,291.81 


$20,959.25 


$31,988.18 


$46,019.98 


129.71  235.46 

201.67  459.00 

75.00 
165.00 


321.69 

787.55 


392.00 
1,206.90 


4.12 


6.11 


12.41 


421.50 
1,540.32 


557.50 

17.27 


Total 


Credit  by  scrap  value  of  car 

Net  charge   against  car 

Net   earnings    

Earnings  per  $1.00  of  purchase  cost  of  car 

Percentage  of  earnings  per  $1.00    invested    in  purchase   cost   of   car  as   com- 
pared with   wood-framed   cars    INCREASE 


$410.50  $865.63  $1,391.03  $2,013.91     $2,536.59 

189.00  189.00  189.00          189.00 

221.50  676,63  1,202.03        1,824,91 

5,248.85  11,615.18  19,755.22  30,163.27 

7.19  15.91  27.00             41.31 


iVi, 


189.00 

2,347.59 

43,672.39 

59.82 

118Vio% 


Earnings  $960.00  per  annum  for  1st  5  years,  plus  5  per  cent,  interest. 
Earnings  864. oO  per  annum  for  2d  5  years,  plus  5  per  cent,  interest. 
Earnings     826.00   per  annum  for  3d   5  years,  plus  5  per  cent,  interest. 


inder-I 
e  Ist  > 


Wood  under- 
frame Ist  }■  $660 
car.. 


$5,304.60 


$11,441.38 


$18,340.35 


Depreciation  of  value  of  car  at  6  per  cent,  per  annum.  . .  . 
Interest  on  purchase  price  of  car  at  5  per  cent,  per  annum. 


Less 

Cost  of  repairs  and  renewals  at 


35.00  per  annum  for  1st  5  years. 

••  ••     57.50     "         "  "    2d 

"     80.00     "  "  "    3d  "       . 

Interest  on  cost  of  repairs  and  renewals  at  5  per  cent,  per  annum .  . 


Total     

Credit  by  scrap  value  of  car 

Net  charge  against  car 

Net  earnings 

Earnings  per  $1.00  of  purchase  cost  of  car 

Percentage  of  earnings  per  $1.00   invested   in   purchase   cost   of   car   as   com- 
pared with  steel  underframe DECREASE 


168.31 
182.34 

175.00 

'9.66 

$53.5.31 

158.48 

$376.83 

4,927.77 

7.46 


291.83 
415.07 


462.50 

'  18.55 

$1,187.95 
158.48 

$929.47 

10,511.91 

15.92 


382.48 
712.09 


Wood  under- "1 

frame  2d    \  $660 
car 1 


Earnings  1st  car  at  end  of   15  -years  less  cost  of  2d  car  at  5  per  cent,  interest. 

Earnings  at  $960.00  per  annum  for  1st  5  years,  plus  5  per  cent,  interest 

Earnings  at     864.00  per  annum  for  2d  5  years,  plus  5  per  cent,  interest.  ..  . 


Total 


Less  : 


Depreciation   of  value  of  car  at  6  per  cent,  per  annum.  ..  . 
Interest  on   purchase  price  of  car  at  5  per  cent,  per  annum. 
Cost  of  repairs  and  renewals  at  $35.00  per  annum  for  1st  5  years. 

57..50 '    2d         "       . 

Interest  on  cost  of  repairs  and  renewals  at  5  per  cent,  per  annum.  . 

Total     

Credit  by  scrap  value  of  car 


$15,851.87  $20,231.45   $25,821.30 

5,304.60      

11,441.38 


Net  charge  against  2d  car 

Net  earnings  of  2d  car,  plus  earnings  of  cash  from  1st  car 

Earnings  per  $1.00  of  purchase  cost  of  both  cars 

Percentage  of  earnings  per  $1  invested  in  purchase  cost  of  2  wooden  under- 
frame cars  as  compared  with  1  steel  underframe  car DECREASE 


$25,536.05  $37,262.68 


168.31 
182.34 
175.00 


$535.31 
158.48 

376.83 

25,159.22 

19.04 


291.83 
415.07 

462.50 
18.55 

$1,187.95 
158.48 

1,029.47 

36,233.21 

27.37 

54Vio% 


trucks.  The  influence  of  this  condition  is 
shown  also  in  drawbar  pull  of  locomotives. 
It  has  been  determined  by  two  of  the  large 
railroad  systems  that  the  drawbar  pull  re- 
quired to  move  a  ton  of  freight  in  a  properly 
constructed  car  of  100,000  lbs.  capacity  is 
24  per  cent,  less  than  is  required  to  move 
the  same  amount  in  an  average  wooden  car 
of  60.000  lbs.  capacity.  The  locomotive  ex- 
pense affected  by  this  is  about  15  cents  per 
mile. 

With  a  yearly  mileage  of  180  train  or 
locomotive  miles  at  15  cents  per  mile  the 
total  cost  per  year  would  be  $72.  If  the 
same  load  is  moved  in  a  steel  car  this  sav- 
ing of  24  per  cent,  would  amount  to  $17.28 
per  year.  This  percentage  would,  of  course, 
not  be  so  great,  comparing  steel  and  wood 


Reports  from  different  railroads  place  the 
average  cost  of  repairs  to  wooden  cars  at 
from  $35  to  $80  per  car  per  year — this  last 
figure  being  from  a  system  that  uses  more 
than  100,000  wooden  cars  over  a  large  ter- 
ritory. The  average  cost  of  repairs  to  steel 
cars  and  cars  of  steel  underframe  ranges 
from  $9  to  $15,  and  that,  too,  on  cars  which 
have  been  in  service  six  or  seven  years. 

The  comparative  cost  of  maintenance  of 
steei  and  wooden  cars  has  been  carefully 
worked  out  by  Mr.  C.  A.  Lindstrom.  The 
accompanying  table  is  based  upon  actual  re- 
sults obtained  from  roads  using  steel  and 
wooden  cars.  The  life  of  a  wooden  car  has 
been  put  at  15  years.  There  are,  of  course, 
instances  where  wooden  cars  have  been  in 
service  for  a  longer  time,  but  this  figure  is 


at  the  rate  of  5  per  cent,  per  annum.  While 
these  figures  are  based  upon  an  80,000-lbs. 
capacity  car,  the  proportionate  results  for 
other  capacities  are  similar. 

It  has  been  calculated  (International  Rail- 
way Congress,  Bulletin  No.  5)  that  to  haul 
the  additional  weight  of  an  80,000-lbs.  car 
costs  $23.10  per  year.  This  can  be  paid  for 
by  hauling  seven  tons  857  miles.  The  in- 
crease in  cost  for  hauling  a  100,000-lb.  car 
at  the  same  proportion  can  be  paid  for  by 
hauling  seven  tons  1,000  miles.  A  steel  un- 
derframe for  an  80,000-lb.  car  adds  to  first 
cost,  approximately  from  $70  to  $150,  and 
for  a  car  of  100,000  lbs.  capacity  about  $175. 
It  can,  therefore,  be  assumed  that  as  this  is 
practically  the  only  additional  cost,  the  sav- 
ing in   repairs   would   pay   for  the   increase 
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in  first  cost  in  a  sliort  time,  giving  a  desir- 
able interest  on  ttie  first  investment.  To 
tliis,  of  course,  can  be  added  the  additional 
earning  power  due  to  loads  exceeding  the 
capacity  of  a  60,000-lb.  car.  It  has  been  rec- 
ognized by  some  of  the  larger  roads  of  the 
country  that  they  will  get  loads  of  over  60,- 
000  lbs.  in  a  box  car  often  enough  to  pay, 
at  this  rate,  for  the  hauling  of  the  additional 
weight  and  realize  a  comfortable  profit  be- 


carry  timbers  cut  to  size  for  immediate  use. 

The  saving  resulting  from  the  use  of  steel 
equipment  can  be  stated  roughly,  as  follows: 

Reduced  number  of  cars  required  for  any 
given  train  load  with  a  resultant  loss  of  fric- 
tion and  atmospheric  resistance. 

Decreased  liability  of  wreckage  and  secur- 
ity from  loss  by  total  destruction. 

Increased  tonnage  pulled  by  locomotive. 

Increase   in  mileage  due  to  less  time  on 


Improvements     at    the     Spencer     Shops    of 
the  Southern    Railway. 


The  Southern  Railway  Company  has  just 
completed  the  enlargement  of  its  locomo- 
tive repair  shops  at  Spencer,  N.  C.  The  work 
consists  essentially  of  a  new  locomotive 
erecting  and  machine  shop  together  with 
additions  and  rearrangements  of  some  ot 
the  old   buildings.     S.   Higgins,  former  Me- 


General   Layout  of  the  Southern   Railway  Company's  Shops  at  Spencer,  N.  C. 


sides.  This  condition  would  probably  be 
made  manifest  in  New  England  by  actual 
trial. 

When  a  man  who  has  been  used  to  repair- 
ing wooden  cars  is  called  upon  to  patch  up 
steel  cars  his  first  wish  is  that  he  had  spent 
some  years  of  his  apprenticeship  in  a  boiler 
shop.  This  is  particularly  the  case  on  roads 
which  have  no  steel  cars  and  have  made  no 
provision  for  repairs  to  that  class  of  cars.  A 
comparatively  small  outlay  will  prepare  a 
road,  however,  for  any  repairs  that  are 
needed.  An  expenditure  of  about  $1,000  will 
furnish  portable  forges,  oil  burners  with  air- 
blast  attachments,  pneumatic  hammers, 
mauls,  formers,  drift  pins,  etc.,  to  keep  in 
repair  any  reasonable  number  of  steel  cars. 
As  for  the  education  of  the  men  for  this  class 
of  work,  a  very  few  days  is  sufficient  to 
make  experts  of  repair  men  of  average  in- 


repair  track  with  consequent  decrease  in  cost 
of  inspection. 

By  way  of  comparison  the  following  table 
which  was  compiled  in  1900  is  given.  In 
that  year  there  were  in  actual  service  in 
the  United  States  on  different  railroad  sys- 
tems about  1,500,000  wooden  cars,  with  an 
average  weight  of  over  14  tons  each,  making 
the  total  weight  of  all  wooden  cars  in  ser- 
vice about  21,000,000  tons. 

Avei-iifje  capacity  of  wooden  cars,  tons 25 

Total  capacity  of  all  cars,  tons 37,500,000 

Average  yearly  mileage  of  loaded  car 3,500 

Average  yearly  mileage  of  empty  car 3,500 

Assumed  average  gross  earnings  per  ton- 
mile,  miris 8 

Assumed  average  cost  of  moving  1  ton  1 

mile,   mills 3 

Yearly  income  from  assumed  gross   earn- 
ings   .$1.0.50.000,000,000 

Yearly  cost  of  hauling  load.  .  .  .  394,000,000,000 
Yearly  cost,  hauling  dead  weight  441,000,000,000 
TotaT  yearly  profit ..$215,000,000,000 

If  the  above-mentioned  lading  of  37,500,000 


chanical  Superintendent,  was  the  first  to 
suggest  making  improvements  and  to  pre- 
sent the  subject  in  a  tangible  form  to  the 
management.  He  submitted  a  number  of 
plans,  including  both  longitudinal  and  trans- 
verse layout.  Mr.  Higgins  recommended  the 
longitudinal  layout  which  was  finally 
adopted  as  submitted  by  him  with  but  few 
modifications.  S.  D.  Gushing,  Signal  and 
Electrical  Engineer,  assisted  Mr.  Higgins  ia 
preparing  the  plans  and  estimates,  and  wag 
put  in  charge  of  all  of  the  detail  work.  The 
buildings  were  designed  in  the  oflice  of  D. 
W.  Lum,  Chief  Engineer  Maintenance  of  Way 
and  Structures.  After  the  plans  were  com- 
pleted and  the  orders  for  the  tools  had  been 
placed,  Mr.  Higgins  resigned  to  become  Gen- 
eral Manager  of  the  N.  Y.,  N.  H.  &  H.  Rail- 
road. The  plans  were  turned  over  to  his 
successor,    A.    Stewart,    who    carried    them 


End   and   Part  Side   Elevation   of  Machine  and   Erecting  Shop. 


telligence   who   have  formerly  worked  only 
on  wooden  cars. 

The  majority  of  roads  having  steel  equip- 
ment have  educated  their  repair  men  to  both 
classes  of  cars,  and  the  work  is  now  done 
as  easily  as  though  there  was  but  one  class 
of  equipment.  It  is,  of  course,  advisable  for 
a  road  having  in  service  a  number  of  steel 
cars  to  carry  in  stock  such  repair  parts  as 
would   likely   be   needed,   just  as  they  now 


tons,  representing  the  entire  freight-carrying 
capacity  of  cars  in  the  United  States,  was 
concentrated  in  large  capacity,  light-weight 
steel  cars,  the  dead  weight  would  be  cut 
down  from  21,000,000  tons  to  14,000,000  tons, 
and  the  resulting  saving  in  cost  of  transpor- 
tation would  be  $147,000,000.  This,  of  course, 
is  a  purely  speculative  calculation  but  under 
any  local  conditions  the  proportion  holds 
and  there  is  the  same  ratio  of  economy. 


through  as  originally  designed.  The  work 
was  done  under  the  supervision  of  S-.  R. 
Richards,  Master  Mechanic  of  the  shops. 
The  general  design  of  the  shops  varies  from 
that  of  other  shops  of  recent  design  in  that 
the  old  buildings  were  used.  No  addition  haa 
been  made  to  the  freight  car  repair  depart- 
ment, as  this  department  now  has  ample 
facilities  for  making  both  light  and  heavy 
repairs.     All  the   improvements  are  for  in- 
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creasing  the  capacity  of  the  locomotive  repair 
department.  It  is  expected  that  the  shops 
will  be  large  enough  to  handle  all  heavy 
locomotive  work  for  the  eastern  district. 
These  shops  are  the  first  modern  shops  built 
by  the  Southern. 

Ground  was  first  broken  in  March,  1904, 
and  the  contract  for  the  locomotive  erecting 
and  machine  shop  was  awarded  to  J.  P.  Petty- 
John  &  Co.,  Lynchburg,  Va.  The  general  lay- 
out of  tte  shops  is  shown  in  the  accompany- 
ing illustration.  The  transfer  table  pit  is  40 
ft.  wide  by  200  ft.  long.  The  smith  shop  is 
on  one  side  of  the  pit  and  on  the  other  side 
is  the  boiler  and  cab  paint  shop.  The  power 
house  is  about  50  ft.  east  of  the  smith  shop. 
The  woodworking  shop  adjoins  the  power 
house,  and  the  two  car  repair  sheds  are  near 
the  woodworking  shop.  The  new  machine 
and  erecting  shop  is  north  of  the  other  build- 
ings. The  roundhouse  has  15  engine  pits.  It 
Is  the  intention  to  increase  the  capacity  of 
the  roundhouse.  The  coal  trestle  and  coal 
storage  space  is  south  of  the  roundhouse  and 
is  not  shown  on  the  general  plan.  The  fol- 
lowing table  gives  the  dimensions  of  the 
principal  shop  buildings. 

Locomotive  erecting  and  machine 

shop    150  ft.  X  GOO  ft. 

Boiler   shop   100  ft.  x  102  ft. 

Smith   shop    ....'. 90  ft.  x  204  ft. 

Woodworking  shop    90  ft.  x  204  ft. 

Power  house   48  f t.  x  11.5  ft. 

Store    house    40  ft.  x  120  ft. 

Office   30  ft.  X    40  ft. 

The  Power  House. — The  old  power  plant 
consisted  of  a  boiler  house  43  ft.  x  48  ft., 
which  contained  four  100  h.p.  boilers.  These 
boilers  furnished  steam  for  engines  which 
were  in  the  several  shop  buildings.  All  the 
power  is  now  generated  electrically  in  the 
power  house,  which  has  been  enlarged  by  an 
addition  48  ft.  x  72  ft.  The  addition  is  of  cor- 
rugated iron  and  steel  frame  construction, 
built  on  a  concrete  foundation.  The  engine 
room  is  30  ft.  x  48  ft.  The  floor  of  the  power 
house  is  heavy  concrete.  The  boiler  equip- 
ment consists  of  the  four  old  100  h.p.  boilers 
which  work  at  100  lbs.  steam  pressure  and 
three  new  150  h.p.  boilers  which  work  at 
150  lbs.  pressure.  The  new  boilers  are  made 
by  the  "Walsh  &  Weidener  Boiler  Company, 
Chattanooga,  Tenn.  A  Stilwell  cast-iron 
open  heater,  made  by  the  Piatt  Iron  "Works 
Company,  Dayton,  Ohio,  and  a  Herron  pump 
made  by  the  Herron  Pump  Company,  Chat- 
tanooga, Tenn.,  are  also  installed  in 
the  boiler  house.  Two  brick  chimneys  85  ft. 
high  by  6  ft.  inside  diameter  furnish  the 
necessary  draft.  One  of  these  chimneys  is 
new  and  was  built  by  the  Alphons  Custodis 
Chimney  Construction  Company,  New  York. 
The  new  and  old  steam  piping  is  so  inter- 
connected with  valves  that  either  set 
of  boilers  can  be  used  to  supply  all 
steam.  The  pipe  and  fittings  were  fur- 
nished by  the  Crane  Company,  Chicago. 
The  railroad  company  erected  the  piping. 
The  engine  room  equipment  consists  of 
two  16  in.  and  27  in.  x  16  in.  Westinghouse 
compound  non-condensing  engines.  These 
are  direct  connected  to  two  200  k.w.  250  volt 
direct  current  "Westinghouse  generators.  Two 
air  compressor  made  by  the  Chicago  Pneu- 
matic Tool  Company  furnishes  compressed 
air  for  the  pneumatic  tools.  No  mechanical 
device  has  been  installed  for  handling  coal 
and  ashes,  as  colored  labor  is  very  cheap  In 
the  south.  It  was  thought  inadvisable  to  put 
In  an  expensive  coal  handling  system  owing 
to  the  fact  that  the  plant  is  relatively  small. 
All  the  water  supply  for  both  the  shops  and 
the  locomotives  at  Spencer  is  procured  from 
the  Yadkin  river  three  miles  away.  The  rail- 
road company  has  a  pumping  station  at  the 
river  and  from  there  the  water  is  forced 
through  an  8  In.  pipe  into  a  large  tank  at  th-? 
shops.     The  water   supply  system   is  to  be 
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increased  to  about  double  its  present  capa- 
city. 

Locovxotive  Erecting  and  Machine  Shop.-- 
This  shop  is  600  ft.  long  by  150  ft.  wide  and 
cost  about  $160,000.  The  walls  are  brick  on 
concrete  foundations.  About  40  per  cent,  of 
the  wall  and  roof  area  is  glass,  thus  giving 
good  natural  lighting.  The  columns  and  roof 
trusses  are  steel  and  were  built  by  the  Amer- 
ican Bridge  Company.  The  roof  is  fitted  with 
Paradigm  skylights  and  the  floor  is  made  of 
vitrified  brick  placed  on  edge  and  filled  in 
with  concrete  grouting.  The  erecting  shop  Is 
on  one  side  of  the  building.  It  has  two  longi- 
tudinal erecting  tracks  each  480  ft.  long.  By 
allowing  40  ft.  per  locomotive  it  is  possible 
to  shop  24  engines  at  one  time  on  these 
tracks.  The  number  of  sq.  ft.  of  floor  space 
in  the  machine  shop  per  engine  is  3,000  and 
in  the  erecting  shop  it  is  1,600  sq.  ft.,  making 
a  total  for  both  the  machine  and  erecting 
shops  of  4^600  sq.  ft.  per  engine.  This  is  a 
larger  ratio  of  floor  space  to  engine  pit  than 
found  in  any  other  railroad  shop  that  we 
know  of.  On  the  inner  side  of  each  erecting 
track  is  a  concrete  storage  pit  4  ft.  wide  x 
4  ft.  deep.  These  pits  have  drains  which  con- 
nect with  the  sewer.  The  central  communi- 
cation track  is  placed  between  these  pits  and 
passes  through  the  entire  building.  In  the 
middle  of  this  track  and  near  each  end  of 
the  erecting  track  is  a  stripping  pit  100  ft. 
long.  An  engine  coming  in  for  repairs  is  run 
over  either  one  of  these  pits,  the  motion 
work  is  taken  off  and  the  wheels  are  freed. 
The  locomotive  is  then  taken  up  by  the  heavy 
cranes  and  placed  on  either  of  the  erecting 
tracks.  The  wheels  are  then  removed  by 
the  crane  and  are  taken  to  the  wheel  repair 
department  at  one  end  of  the  shop.  A  stan- 
dard gage  industrial  track  passes  through  the 
shop  midway  between  the  outer  edge  of  the 
gallery  and  the  center  columns.  The  ma- 
chine tools  are  placed  as  shown  in  the  ac- 
companying illustration,  and  are  both  direct 
and  group  driven  by  direct  current  motors, 
made  by  the  Northern  Electrical  Manufac- 
turing Company,  Madison,  Wis.  For  direct 
driven  tools,  that  company's  two  wire  va- 
riable speed  motor  is  used.  The  two 
wire  direct  current  system  using  250  volts 
is  used  throughout  the  shops.  A  novel  and 
effective  method  of  group  drive  is  used  for 
the  tools  under  the  gallery.  The  system  of 
drive  consists  of  five  lengths  of  shaft  each 
100  ft.  long  and  each  driven  by  a  20  h.p. 
motor  mounted  on  a  bracket.  This  bracket, 
which  is  shown  herewith,  is  attached  to  a 
shop  column  and  the  motors  are  belted  to 
the  shafts  and  tools  as  shown  in  the  accom- 
panying illustration.  Normally  each  shaft 
runs  independently,  but  in  case  one  or  more 
of  the  motors  fails,  the  several  sections  of 
shaft  can  be  connected  by  means  of  crab 
clutches.  This  arrangement  is  also  useful 
in  case  more  power  is  required  in  any  of 
the  groups.  It  is  hence  practicable  when 
necessary  to  get  from  20  to  100  h.p.  in  any 
one  group  of  tools.  The  heavy  machine  tools 
such  as  planers,  Blotters,  heavy  lathes,  etc., 
are  placed  as  shown  and  are  direct  driven 
by  individual  motors.  Some  of  the  lighter 
tools  that  are  not  equipped  with  motors  are 
driven  by  means  of  an  ingenious  arrange- 
ment of  shafting  secured  to  the  center  shop 
column,  as  shown  in  the  accompanying  illus- 
tration. On  account  of  softness  of  the 
ground  over  92  concrete  foundations  for  ma- 
chine tools  were  necessary.  On  the  erecting 
side  of  the  shop  are  only  heavy  machine 
tools,  such  as  wheel  lathes  and  presses. 
These  are  in  the  corner,  as  shown,  and  con- 
sist of  one  wheel  press,  two  new  wheel  lathes, 
which  are  direct  motor  driven,  and  two  old 
wheel  lathes  which  it  was  decided  not  to 
equip  with  electric  drive,  as  it  would  have 
cost  about  $1,000  to  fit  each  of  these  tools 
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with  a  motor.  The  method  of  driving  these 
machines,  which  is  shown  in  the  accompany- 
ing illustration,  consists  of  a  10  h.p.  back 
geared  motor  running  at  215  r.p.m.  connected 
to  the  countershaft  pulley,  which  runs  at  70 
r.p.m.    This  arrangement  cost  about  $400  for 
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each  tool.  Pressed  steel  pulleys  made  by  the 
American  Pulley  Company,  Philadelphia, 
Pa.,  are  used  throughout  the  shop.  The  ac- 
companying table  gives  a  list  of  both  the 
direct  motor  driven  tools  and  the  group 
driven  tools  in  the  machine  shop  and  the 
amount  of  power  required  to  drive  each  tool. 
The  gallery  which  extends  along  one  side 
of  the  shop  is  35  ft.  wide  and  has  double 
flooring.  The  top  flooring  is  %  in.  T.  G. 
maple.  It  has  two  landing  stages  for  receiv- 
ing work  from  the  cranes.  One  end  of  the 
gallery  is  partitioned  into  two  rooms.  One 
of  these  is  used  for  air-brake  repairs  and 
the  other  for  electrical  repairs  such  as  mo- 
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tors,  electric  headlights,  etc.  On  the  other 
portion  of  the  gallery  are  light  machine 
tools,  such  as  turret  lathes,  brass  working 
machines,  etc.,  placed  in  groups  electrically 
driven.  The  blowers  for  the  Sturtevant  heat- 
ing system  are  also  in  the  gallery.  At  each 
end  of  the  shop  and  under  the  gallery  is  a 
two-story  wash  and  locker  room,  22  ft. 
X  33  ft.,  with  basins  and  expanded  metal 
lockers.  The  tool  room  is  under  the  gallery, 
the  lower  portion  of  which  is  enclosed  with 
matched  boarding  and  the  upper  part  is  en- 
closed with  expanded  metal.  Two  70  ft.  elec- 
tric traveling  cranes  each  of  60  tons  capacity 
serve  the  erecting  shop,  and  two  smaller  38 
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ft.  cranes,  one  of  10  tons  capacity  and  the 
other  of  five  tons  capacity,  serve  the  heavy 
machine  tools  on  the  main  floor  and  also  de- 
liver work  to  the  gallery.  All  four  cranes 
travel  the  length  of  the  shop.  The  cranes 
were  furnished  by  the  Shaw  Electric  Crane 
Cbmpany.  ,Two  rows  of  13  Toerring  arc  lights 
placed  midway  between  the  center  of  the 
shop  and  the  side  walls  and  spaced  40  ft. 
between  centers  are  used  for  lighting  the 
erecting  shop.  These  lights  are  in  line  with 
the  bottom  of  the  roof  trusses,  which  is 
about  40  ft.  from  the  floor.  The  lights  will 
run  200  hours  without  attention,  and  are 
cleaned  from  the  traveling  cranes.     Besides 


Section   Through    Machine  and    Erecting  Shop. 


these  arc  lights  every  machine  has  a  16  c.p. 
incandescent  lamp  enclosed  in  a  wire  net. 
The  compressed  air  for  operating  the  pneu- 
matic tools,  etc.,  is  delivered  to  four  air  res- 
ervoirs supported  in  the  roof  trusses.  The 
air  is  distributed  throughout  the  shop 
through  1  in.  pipes,  as  shown  in  the  cross 
section. 

Boiler  and  Smith  Shop. — The  boiler  shop 
has  been  moved  from  its  old  location  in  the 
smith  shop  to  the  building  which  was  for- 
merly used  for  machine  work.  This  building 
has  been  partitioned,  one  side  being  used  for 
the  cab  and  paint  shop,  and  the  other  side  is 
for  boiler  work.  .There  is  nothing  new  or 
novel  about  the  boiler  shop;  in  fact,  it  will 
strike  many,  especially  western  railroad  men, 
as  being  inadequate  in  size  when  compared 
to  the  machine  shop.  Owing  to  the  excel- 
lent water  the  Southern  has  very  little 
trouble  with  its  boilers  in  this  district,  and 
hence  boiler  troubles  are  relatively  rare. 
The  smith  shop  is  90  ft.  x  204  ft,  and  is  of 
steel  frame  and  corrugated  iron  construction. 
It  is  equipped  with  38  cast  iron  forges  made 
by   the    Ross    Meehan    Foundry    Company, 


Arrangement  of  Shafting   Under  Gallery. 


Bracket   for   Supporting  20-h.p.    Motors. 
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Arrangement  of  Shafting  on  Center  Columns. 


MACHINES  DRIVEN"  BY   INDIVIDUAL  MOTOKS. 

Xo.  of 

mach.  Kind.  Size. 

1  Planer   48in.  x  48-in.  x  lOft. 

2  Planer   48-in.  x  36- in.  x  10-ft. 

3  Radial  drill    7-ft.  arm. 

4  D'ble-head  sliaper.24-in. 

5  Planer   48-in.  x  48-in.  x  15-£t. 

6  Radial  drill    7-ft.  arm. 

7  Planer   48-in.  x  48-in.  x  26-f t. 

8  Milling  mach .30-in.  x  30-in.  x  14  ft. 

9  Planer   60-in.  x  60-in.  x  10-ft. 

10  Slotter 26-in. 

11  Lathe    42-in.  x  72-ln. 

12  Drivg  wh'l  lathe. .90-in. 
la  Driv'g  wh'l  lathe.  .90-in. 


MACHINES  DBIVEN  IN  GROUPS. 

Group  No.  1. 
No.  of 

mach.  Kind.  Size.  H.-p 

14  Planer 36-in.  x  36-in.  x  10  ft.  10 

15  Shaper 20-in.  3 

16  Tool  grinder 2 

17  Hor.  boring  mill. .60-in.  21/4 

18  Lathe    30-in.  x  84-in.  5 

19  Turret  lathe 2-in.  x  24-ln.  3 

20  Slotter    12-in.  3 

21  Drill  press 36-in.  2 

22  Drill  press 36-in.  2 

23  Lathe    22-in.  x  84-ln.  2 

24  Lathe    16-in.  x  48-in.  1 

25  Turret  lathe  3 

27  Turret  lathe IC-in.  x  36-in.  1 

28  Turret  lathe 16-in.  x  36-in.  1 

29  Turret  lathe 16-in.  x  36-in.  1 

30  Turret  lathe 16-in.  x  36-in.  1 

31  Turret  lathe 16-in.  x  3G-in.  1 

Group  No.   2. 

32  Lathe   30-in.  x  132-in.  5 

33  "      30-in.  X  72-iiL  5 

34  "      30-in.  X  72-in.  5 

35  "      30-in.  X  72-in.  5 

36  "      30-ln.  X  132-in.  5 

37  Shaper 20-ln.  3 

38  Lathe 22-in.  x  48-In.  2 

39  "     22-ln.  X  48-in.  2 

40  "      20ln.  xOO-ln.  2 

41  '•     18-in.  X  48-In.  1 

42  "     18-in.  x48-ln.  1 

43  •'      18-ln.  i48-in.  1 

44  "     18-ln.  X  48-in.  1 

4.5       '•     18-ln.  x48-ln.  1 

46  "     1 6-ln.  X  36-ln.  1 

47  "     1 6  In.  X  30-ln.  1 

48  "     1 6  In.  X  36-in.  1 

49  "      16  1n.  x36-la  1 

50  "      16  In.  X  36-ln.  1 

51  "     16  in.  X  36  In.  1 


Group  No.  3. 

52  Piston  rod  grinder  

53  Lathe 50-ln.  x  96  In. 

54  "      36-ln.  X  72-ln. 

55  "     36-ln.  X  1  .'',2-ln. 

56  "     24-in.  .X  102-ln. 

57  Shaner   20ln. 

58  Drill  press  40-ln. 

59  •'         "      .36-ln. 

60  "         "       40-ln. 

61  "         "       40-ln. 

62  Tool  grinder 

63  Lathe 22-ln.  x  84  In. 

64  •'     16-ln.  x84  In. 

6.'       "     16-ln.  X  84-ln. 

66        ■■      16-ln.  x54in. 

16-ln.  z54-ln. 

16-ln.  x54-ln. 


J_JI 

Arrangement    of    Motor    and    Countershaft 
for    Driving    Old   Wheel    Lathes. 

Chattanooga,  Tenn.  These  are  arranged  in 
pairs  and  placed  diagonally  as  shown. 
A  number  of  these  forges  are  new,  as  are 
also  a  number  of  the  machines,  such  as 
steam  hammers,  shears,  bolt  cutters,  bolt 
headers,  etc.    A  liberal  number  of  jib  cranes, 


placed  as  shown  in  the  illustration,  facilitate 
the  handling  of  work  from  the  forges  to  the 
steam  hammers.  The  blast  for  the  forges 
is  carried  through  overhead  pipes  di- 
rectly over  the  center  line  of  the  forges. 
Each  pair  of  forges  is  connected  to  these 
main  blast  pipes  by  a  smaller  branch  pipe. 
The  smoke  jacks  are  placed  close  to  the  flres 
and  connect  with  pipes  which  pass  through 
the  roof  and  into  the  open  air.  This  keeps 
the  shop  comparatively  free  from  smoke  and 
gas.    A  standard  gage  track  used  for  deliver- 


Group  No.  4. 

69  Vert,  boring  mill.  .51-in.  5 

70  Vert,  boring  mill.  .51-in.  5 

71  Turret  lathe   4V4-in.  x  34-ln.  5 

72  Drill  press 42-in.  2 

73  Rod  bushing  press.2-in.  5 

74  Lathe 26-in.  x  90-in.  3 

75  "      26-in.  X  48-in.  3 

76  Turret  lathe  4  % -in.  x  24-ln.  5 

Machines  in  tool  room 10 

Group  No.  5.  ' 

79  Drill  press 13-in.  1 

80  Drill  press 42-in.  2 

81  Planer    36-in.  x  36-in.  x  10-ft.  10 

82  Hor.    boring    mill.  2^; 

84  Shaper    20-in.  3 

85  Tool   grinder    ....   2 

86  Planer   48x36-in.xl4-ft.  6-in.  15 

87  Shaper    18-in.  3 

88  Shaper   20-in.  3 

89  Lathe    18-in.  x  54-in.  1 

90  "      18-in.  X  54-in.  1 

91  "      26-in.  X  48-in.  3 

92  Piston  rod  keyway  — 

Cutter    1 

Group  No.  6. 

93  Planer 36-in.  x  36-in.  x  10-ft.  10 

94  Planer     36-in.  x  36-ln.  x  10-ft.  10 

95  Cold    saw    5 

96  Slotter    20-in.  7%. 

Group  No.  7. 

98  Vert,  mill'g  mach. 20-in.  5 

99  Vert,   bor'g  mach..37-in.  3 

100  Tool   grinder 2 

101  Lathe 42-in.  X  144-in.  7% 

102  Radial   drill    5-ft.  6-in.  arm.  2 

103  Milling  machine.  .26-in.  x  26-in.  x  9-ft.  10 

Group  No.  8. 

104  Lathe 30-in.  X  84-in.  5 

105  Lathe    30-in.  X  84-ln.  5 

106  Vert,    bor'g   mill.. 84-in.  IVit 

107  Cylinder    planer.  .   10 

108  Cylinder  borer  ...   3 

Group  No.  9. 

109  Driving  wh'l  lathe.78-in.  7%. 

110  Driving  wh'l  lathe.78-in.  10 

111  Driving  wh'l  press. 10 

MACHINES    IN     SMITH     SHOP. 

No.  of 
mach.  Kind. 

1  2-in.  bolt  header   (new). 

2  Bolt  cutter,   (old). 

3  Bolt  cutter   (old). 

4  Bolt  shear    (old). 

.")  6-spindle  nut  tapper  (old). 

6  Punch  and  shear   (new). 

7  3%-in.   bolt  shear   (new). 

8  200-lb.  Bradley  compact  hammer  (new). 

9  1,000-lb.  steam  hammer  (new). 

10  Trip  hammer  (old). 

11  Morgan  steam  hammer   (old). 

12  Bearaent  steam  hammer    (old). 
18  75-lb.  hammer    (new). 

14  3,000-lb.  steam  hammer  (new). 


Plan   of   Forge  and   Smith   Shop,   Showing   Location   of  Tools. 
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ing  materials  and  woi-k  passes  through  the 
center  of  the  shop  as  shown. 

Owing  to  the  fact  that  the  freight  car  re- 
pair capacity  of  the  Spencer  shops  is  not  to 
be  increased  it  was  decided  not  to  make  any 
alterations  to  the  woodworking  shop,  as  its 
present  equipment  consists  of  comparatively 
modern  tools.  Practically  the  only  extra 
work  that  this  shop  will  be  called  upon  to 
do  is  the  cab  work,  and  it  was  not  thought 
that  this  would  be  enough  to  warrant  build- 
ing an  addition. 


Comparative      Cost      of      Fast 
Freight  Service.* 


and      Slow 


BY   W.    B.    POLAND,    SUPERINTENDENT,    BAXTIMORE 
&    OHIO   SOUTHWESTERN   RAILROAD. 

For  many  years  the  relative  economy  of 
running  slow  freight  trains  with  engines 
loaded  to  maximum  capacity,  compared  with 
fast  freight  trains  of  less  than  the  maximum 
capacity  of  engines,  has  been  under  discus- 
sion. For  the  purpose  of  collecting  some 
data  on  this  subject,  records  were  kept  on 
the  Indiana  Division  of  the  Baltimore  &  Ohio 
Southwestern  Railroad  for  the  months  of 
January  and  February,  1904,  as  follows: 

First. — For  common  freights  scheduled  to 
travel  about  nine  miles  an  hour,  rating  being 
assumed  as  full  capacity  of  engine  for  this 
speed. 

Second. — For  semi-quick  despatch  freights, 
it  being  intended  that  this  class  of  freight 
should  make  an  average  schedule  speed  of 
15  miles  an  hour,  rating  of  engines  being  as- 
sumed at  72  per  cent,  of  rating  for  common 
freights. 

Third. — Quick  despatch  freights,  it  being 
intended  that  this  class  of  freights  should 
make  an  average  schedule  speed  of  19  miles 
an  hour,  rating  of  engine  being  assumed  at 
60  per  cent,  of  rating  for  common  freights. 

The  data  collected  for  each  of  these  classes 
of  trains  for  separate  trips  was  as  follows: 

(1)  Temperature. 

(2)  Number  of  engines. 

(3)  Number  of  cars. 

(4)  Number  of  1,000-ton  miles,  no  arbit- 
rary allowance  being  included. 

(5)  Running  time  between  terminals. 

(6)  Rate  per  hour. 

(7)  Total  time  between  terminals. 

(8)  Rate  per  hour. 

(9)  Cost  of  operation. 

'  (10)     Cost  of  fixed  charges. 

(11)  Total  cost. 

(12)  Cost  per  1,000  ton  miles. 

(13)  Per  cent  hauled  of  the  maximum 
rating  for  common  freight. 

The  "cost  of  operation"  for  each  trip  was 
obtained  from  actual  cost  of  wages,  over- 
time, cost  of  helper  engine  and  fuel,  as  shown 
by  records  of  that  trip;  the  number  of  en- 
gine miles  per  trip  multiplied  by  the  total 
cost  per  mile^  as  shown  by  monthly  records 
for  the  following  items:  Running  repairs, 
classified  repairs,  oil,  sand,  waste,  miscella- 
neous engine  supplies  and  roundhouse  atten- 
dants, which  amounts  to  14  cents  per  mile 
for  the  1,500-Class  engines  and  8  cents  per 
mile  for  the  100-Class  engines. 

The  writer  has  estimated  the  average  orig- 
inal value  of  the  1,500-Class  freight  engines 
at  $11,000  each  and  that  of  the  100-Class  en- 
gines at  $9,000  each.  An  annual  allowance 
of  5  per  cent,  on  the  value  should  be  made 
for  interest  and  5  per  cent,  for  depreciation, 
making  a  total  of  10  per  cent,  per  annum. 
In  order  that  the  use  of  an  engine  may  be 
justified,  it  must  earn  10  per  cent,  per  an- 
num on  the  capital  invested,  and  must  for 

♦Reprinted  from  Bulletin  No.  56  of  the  American 
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each  hour  of  Its  time  be  worth  a  proportion- 
ate amount  to  the  railroad  company.  For  the 
1,500-Class  engines  this  would  equal  about  12 
cents  an  hour  and  for  the  100-Class  engines 
10  cents  an  hour.  This  is  the  fixed  char.ge 
made  against  each  train  for  each  engine  for 
each  hour  in  transit.  The  writer  has  as- 
sumed the  average  value  of  a  freight  car  to 
be  $800  and  on  the  same  basis  a  car,  in  order 
that  its  use  may  be  justified,  must  earn  10 
per  cent,  of  its  value  per  annum,  which  would 
amount  to  1  cent  per  hour.     On  this  basis 

ENGINES     1558-1599 

Theoretical  Tractive  Power  36540^ 
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The  "total  cost"  used  does  not  represent 
the  actual  cost  of  handling  the  train  between 
terminals,  but  includes  only  those  principal 
items  which  vary  with,  or  are  dependent 
upon,  each  trip.  The  cost  obtained  by  divid- 
ing the  total  cost  by  the  number  of  1,000  ton 
miles  is  therefore  correct  for  comparative 
purposes  only. 

The  above  data  has  been  shown  graphically 
on  the  diagram,  as  follows: 

First. — A  chart  has  been  made  by  plotting 
the  actual  running  time  in  miles  per  hour 

ENGINES      100-137 

Theoretical  Tractive  Power  23314^ 
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Actual  running  time  in  miles  per 


Actual  running  time  in  miles  per  hour 


Curves   Showing    Relative   Economy   of   Train    Loading. 


the  fixed  charges  for  the  train  equipment  for 
any  trip  would  be  1  cent  multiplied  by  the 
number  of  cars  in  the  train,  multiplied  by 
the  number  of  hours  between  terminals;  plus 
$0.12  or  $0.10  multiplied  by  the  number  of 
engines,  multiplied  by  the  number  of  hours 
between  terminals. 

The  per  cent,  of  rating  handled  by  each 
train  was  obtained  from  a  tonnage  statement, 
by  dividing  the  actual  ton-mileage  made  by 
the  ton-mileage  which  would  have  been  made 
had  maximum  common  freight  rating,  cor- 
rected for  temperature,  been  used. 


on  the  horizontal  ordinate  and  the  cost  per 
1.000  ton  miles  on  the  vertical  ordinate.  The 
curve  of  average  results  indicates  the  cost 
per  1,000  ton  miles  corresponding  to  given 
speeds  in  actual  running  time. 

Second. — A  chart  has  been  made  by  plot- 
ting the  actual  running  time  in  miles  per 
hour  on  the  horizontal  ordinate  and  the  per- 
centage of  the  maximum  rating  for  common 
freight  on  the  vertical  ordinate. '  The  curve 
of  average  results  indicates  the  percentage 
of  maximum  rating  which  must  be  given 
trains  in  order  that  their  average  speed  may 
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be  a  certain  running  time  in  miles  per  hour. 

Third. — A  chart  has  been  made  by  plotting 
the  actual  running  time  in  miles  per  hour 
on  the  horizontal  ordinate  and  the  time  be- 
tween terminals  in  miles  per  hour  on  the 
vertical  ordinate.  The  curve  of  average  re- 
sults indicates  the  relation  between  the  ac- 
tual running  time  and  the  schedule  speed 
in  miles  per  hour  between  terminals. 

From  these  charts  we  may  see  graphically 
the  comparative  cost  of  fast  and  slow  freight 
service  and  to  a  certain  extent  the  relative 
economy  of  heavy  and  light  motive  power. 
When  it  is  desired  to  move  freight  between 
given  points  on  this  division  in  a  fixed  time, 
it  will  be  possible  from  these  diagrams  to 
determine  the  rating  which  must  be  given 
engines  in  order  that  they  may  make  the 
desired  schedule. 

For  the  1,500-Class  compound  freight  en- 
gines the  minimum  cost  is  found  at  a  speed 
of  13  miles  an  hour,  which  requires  a  rating 
of  SS  per  cent,  of  tne  maximum;  but  a  speed 
of  121.J  miles  an  hour  does  not  increase  the 
cost  of  handling  appreciably  and  will  allow 
91  per  cent,  of  the  maximum  rating  to  be 
hauled.  By  referring  to  the  third  chart  it 
appears  that  an  actual  running  time  of  121/2 
miles  an  hour  corresponds  with  a  schedule 
speed  of  8*4  miles  an  hour  between  termi- 
nals. 

For  the  100-Class  engines  the  minimum 
cost  is  shown  at  a  speed  of  15  miles  an  hour, 
which  requires  a  rating  of  94  per  cent,  of  the 
maximum;  but  a  speed  of  14  miles  an  hour 
does  not  increase  the  cost  of  handling  ap- 
preciably and  will  allow  97  per  cent,  of  the 
maximum  rating  to  be  hauled.  It  also  ap- 
pears that  a  running  time  of  14  miles  an 
hour  corresponds  to  a  schedule  speed  of  8% 
miles  an  hour. 

From  the  conditions  existing  when  these 
records  were  taken,  we  should  conclude  thai 
for  the  1,500-Class  engines  the  most  economi- 
cal operation  will  be  attained  by  trains 
scheduled  at  8i/4  miles  an  hour,  running  12 V- 
miles  an  hour  and  hauling  91  per  cent,  of 
maximum  common  rating.  For  the  100-Class 
engines  the  greatest  economy  of  operation 
will  be  attained  by  trains  scheduled  at  8% 
miles  an  hour,  running  14  miles  an  hour 
and  hauling  97  per  cent,  of  maximum  com- 
mon rating. 

The  records  of  about  500  trains  given 
above  were  taken  during  a  period  of  excep- 
tionally heavy  traffic  and  also  during  unus- 
ually severe  weather,  with  the  temperature 
in  the  neighborhood  of  zero  for  weeks  at  a 
time.  It  is  probable  that  results  in  warm 
weather  would  be  different.  It  would,  there- 
fore, be  desirable  to  make  the  same  determi- 
nations under  summer  conditions  and  this, 
it  is  hoped,  will  be  done  later.  The  determi- 
nation of  the  most  economical  tonnage  rat- 
ing by  this  method  is  independent  of  the 
rating  originally  assumed. 


The  Grand   Trunk  Pacific. 

Recent  advices  indicate  that  work  on  the 
much  talked-of  Grand  Trunk  Pacific  will  be 
pushed  energetically  during  the  next  five  or 
six  years,  and  that  possibly  an  attempt 
will  be  made  to  improve  on  the  record  made 
in  hurrying  the  Canadian  Pacific  through  to 
the  coast.  A  tremendous  task  lies  ahead  of 
the  Canadian  Government  and  the  private  in- 
terests back  of  the  project  and  the  many  de- 
lays and  difficulties  encountered  in  the  pre- 
liminary work  of  organization  and  obtain- 
ing government  sanction  will  doubtless  fade 
into  insignificance  before  the  innumerable  ob- 
stacles to  be  overcome  when  the  actual  work 
of  building  and  equipping  the  road  begins. 
An  editorial  in  the  Railroad  Gazette,  July  17, 
'903,  pointed  out  the  pos.sibilities  of  traffic 
o-er  the  proposed  line.  In  the  Quarterly 
iournal  of  Economics  for  November,  Mr.  W. 


L.  Mackenzie  King  has  a  long  article  on  the 
new  railroad  which  analyzes  in  detail  the 
agreement  made  by  the  Canadian  Govern- 
ment to  assist  in  the  construction  and  com- 
ments on  the  policy  of  virtual  government 
ownership  which  is  to  be  tried.  We  reprint 
it  almost  in  full  below. 

The  Grand  Trunk  Pacific  Railway  Com- 
pany, the  Government  of  Canada  and  a  pri- 
vate corporation  are  engaged  at  the  present 
time  in  preparing  for  the  joint  construction 
of  a  railroad  which,  within  the  period  of  a 
little  over  seven  years,  will  afford  a  new 
highway  from  the  Atlantic  ocean  to  the  Pa- 
cific, every  mile  of  which  will  be  upon  Cana- 
dian soil.  The  original  act  authorizing  this 
work  was  passed  during  the  Parliamentary 
session  of  1903,  and  assented  to  on  October 
24  of  that  year,  at  the  same  time  that  as- 
sent was  given  to  the  act  incorporating  the 
Grand  Trunk  Pacific  Railway  Company.  The 
amended  act  was  passed  at  the  session  of 
Parliament  held  during  the  present  year;  and 
it  is  under  the  provisions  of  the  act  of  1903 
as  amended,  and  an  act  respecting  the  Grand 
Trunk  Pacific  Railway  Company,  assented 
to  on  July  18,  that  the  work  of  construction 
will  be  carried  out. 

The  Canadian  Pacific,  begun  in  1881  and 
completed  in  1886,  is  at  present  the  only 
transcontinental  railroad  in  the  Dominion. 
The  construction  of  any  roads  south  of  it 
for  two  decades  from  the  time  of  beginning 
its  construction  was  prohibited;  and  in  that 
respect  it  had  a  guaranteed  monopoly  of  the 
trade  of  the  west  for  this  period.  In  East- 
ern Canada  it  is  but  one  of  several  rail- 
roads connecting  the  more  important  com- 
mercial centers  and  ports;  and,  since  the 
completion  of  the  period  of  its  guaranteed 
monopoly  in  the  west,  competitors  have  en- 
tered the  field  to  share  with  it  the  increased 
business  of  Manitoba  and  the  northwest  ter- 
ritories. The  competitive  lines  in  the  east 
and  the  west  form  in  a  disjointed  way  a  con- 
tinuous transcontinental  road,  connecting 
the  vast,  sparsely  settled  tracts  of  the  west 
with  the  more  thickly  populated  commercial 
and  industrial  centers  of  the  east.  So  far, 
however,  as  transcontinental  traflic  is  con- 
cerned, these  railroads  operate  within  an 
area  the  commercial  requirements  of  which 
are  served  in  part  by  the  Canadian  Pacific. 
Neither  the  Canadian  Pacific  nor  its  com- 
petitors are  so  located  as  to  meet  the  stead- 
ily increasing  demands  of  the  northward  ex- 
panding industry,  nor  so  as  to  be  of  service 
in  opening  up  parts  of  the  new  territory 
available  for  settlement,  both  in  the  eastern 
provinces  and  in  the  west,  and  affording 
transportation  facilities  for  such  territories. 

The  Canadian  Pacific  is  constructed  in  part 
through  the  United  States.  That  portion 
from  near  Agnes  in  the  Province  of  Quebec 
to  St.  Croix  in  the  Province  of  New  Bruns- 
wick is  in  the  State  of  Maine.  A  perpetual 
obligation  to  the  Government  of  the  United 
States,  in  the  nature  of  a  "bonding  priv- 
ilege," is  thus  incurred.  Obligations  are  a 
feature  odious  to  the  commercial  rivalries 
of  nations;  and  it  is  felt  by  many  that  the 
friendly  political  relations  between  the  two 
countries  should  not  be  unnecessarily  sub- 
jected to  a  strain  which  the  dictates  of  a 
relentless  commercialism  might  render  in- 
evitable, should  the  "bonding  privilege"  ever 
become  a  creature  of  its  caprices. 

Political  expediency  and  commercial  neces- 
sity have  therefore  been  important  determin- 
ing factors  in  connection  with  the  new 
national  railroad,  which  is  intended  to  de- 
velop commerce  through  Canadian  ports,  to 
secure  the  most  direct  and  economical  inter- 
change of  traffic  between  Eastern  Canada 
and  the  provinces  and  territories  west  of 
the  Great  Lakes,  and  to  open  new  channels 
of  trade  from  easst  to  west.  In  the  language 
of   the    statute   creating   it,   it   is   to    serve 


as  "a,  new  railroad  highway  across  the  Do- 
minion of  Canada  from  ocean  to  ocean,"  to 
be  directed  in  its  course  "with  a  view  to  the 
opening  up  of  new  territory  to  settlement," 
and  to  be  throughqut  "wholly  within  Cana- 
dian territory."  "It  is  a  work  of  a  national 
character,  necessitated  by  the  status  of  Can- 
ada in  the  year  1903,  just  as  the  Intercol- 
onial Railway  was  necessitated  by  the  status 
of  Canada  at  the  opening  of  Confederation, 
and  just  as  the  Canadian  Pacific  Railway 
was  necessitated  by  the  status  of  Canada  a 
few  years  after  Confederation." 

The  prominent  feature  of  the  plan  of  con- 
struction of  the  new  transcontinental  railroad 
is  the  arrangement  whereby  the  government 
is  to  construct  and  own  one  portion  of  the 
road  and  a  private  corporation  to  construct 
and  own  the  other  portion,  and,  subsequent- 
ly, subject  to  certain  limitations  and  pay- 
ments, to  control  the  operation  of  the  whole. 
The  eastern  terminus  of  the  road  is  the  city 
of  Moncton  in  the  Province  of  New  Bruns- 
wick; its  western  terminus,  the  navigable 
waters  of  the  Pacific  ocean  at  or  near  Port 
Simpson  or  some  other  port  in  British  Co- 
lumbia. The  proposed  course  of  the  railroad 
from  east  to  west  is  to  pass  through  the  cen- 
tral part  of  the  Province  of  New  Brunswick 
and  through  the  Province  of  Quebec  by  the 
shortest  available  line  to  the  city  of  Quebec, 
then  through  the  northern  portion  of  the 
Province  of  Quebec  and  Ontario  and  through 
the  Province  of  Manitoba  to  the  city  of  Win- 
nipeg, from  Winnipeg  through  the  Province 
of  Manitoba  and  Northwest  Territories  to 
the  Rocky  Mountains  by  a  route  yet  to  be 
determined.  It  will  then  pass  through  the 
Rocky  Mountains  to  the  sea.  The  portion 
of  the  route  from  Moncton  to  Winnipeg  is 
known  as  the  Eastern  Division,  and  is  to  be 
built  by  the  government.  The  portion  from 
Winnipeg  to  the  Pacific  is  known  as  the 
Western  Division,  further  divisible,  accord- 
ing to  the  physical  features  of  the  district 
through  which  it  passes  into  the  prairie 
and  mountain  sections.  This  part  is  to  be 
built  by  the  Grand  Trunk  Pacific  Railway 
Company,  the  company  incorporated  for  its 
construction,  and  which  on  its  completion 
will  operate  the  whole  road.  In  its  construc- 
tion of  the  Western  Division  the  company 
will  be  assisted  by  the  State  to  the  extent 
of  certain  definite  obligations,  and  some  ad- 
ditional liabilities  which  the  government  has 
agreed  to  accept. 

From  Moncton  to  Winnipeg  is  a  distance 
of  1,800  miles.  The  work  of  construction  of 
this  part  (the  Eastern  Division,  which  is 
the  part  being  built  and  to  be  owned  by  the 
government)  is  under  the  charge  and  con- 
trol of  four  commissioners.  The  commis- 
sioners are  empowered  to  appoint  and  em- 
ploy engineers  (except  the  chief  engineer, 
who  is  appointed  by  the  governor  in  coun- 
cil), surveyors,  officers,  servants,  agents,  and 
workmen,  may  appropriate  lands  required 
for  the  purpose,  and  have,  in  respect  of  the 
division,  all  the  rights,  powers,  remedies, 
and  immunities  conferred  upon  a  railroad 
company  under  the  Railway  Act  and  its 
amendments.  They  may  let  the  work  of  con- 
struction by  tender  and  contract;  but  mem- 
bers of  the  House  of  Commons  and  Senate 
are  debarred  from  holding  offices  of  emol- 
ument under  the  commission  or  from  being 
interested  during  the  period  of  construction 
in  contracts,  on  penalty  of  disqualification. 
The  commissioners  have  also  power  to  con- 
struct such  telegraph  and  telephone  lines  on 
the  Eastern  Division,  as  may  be  reasonably 
required  for  its  operation. 

The  construction  of  the  Eastern  Division 
is  to  be  commenced  at  each  of  the  termini, 
and  at  Quebec  in  opposite  directions  in  such 
a  way  that  the  part  of  the  road  from  Win- 
nipeg to  Quebec  will  be  completed  as  nearly 
as  possible  at  the  time  of  the  completion 
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of  the  road  from  Moucton  to  Quebec.  The 
commissioners  are  to  issue  and  deposit  de- 
bentures with  the  Minister  of  Finance  in 
amounts  sufficient  to  pay  sums  of  money  for 
worlc  and  services  as  performed,  debentures 
to  be  repayable  in  50  years  from  July  1, 
1903,  and  bearing  interest  at  3  per  cent,  per 
annum  payable  half-yearly,  the  debentures 
and  the  interest  thereon  to  be  a  first  lien 
and  charge  upon  the  Eastern  Division,  and 
on  all  revenue  and  income  after  payment 
of  maintenance  charges.  For  the  protection 
of  the  Grand  Trunk  Pacific  as  lessee,  a  pro- 
vision is  made  for  the  building  of  this  di- 
vision under  the  supervision  of  the  company 
to  insure  its  economical  construction. 

The  commissioners  are  obliged  to  render 
monthly  accounts  to  the  Minister  of  Rail- 
ways and  Canals;  to  keep  books  which  shall 
be  subject  at  all  times  to  the  inspection  of 
any  of  the  commissioners,  the  Minister  of 
Railways  and  Canals,  or  officers  specially 
appointed  by  any  of  these  or  by  the  Auditor- 
General.  They  are  also  required  to  make 
to  the  Governor  in  council,  through  the  Min- 
ister of  Railways  and  Canals,  an  annual  re- 
port for  the  information  of  Parliament.  The 
accounts  of  the  commissioners,  in  respect 
of  receipts  and  expenditures,  are  to  be  sub- 
ject to  examination  and  audit  by  the  Audi- 
tor-General. 

From  Winnipeg  to  the  Pacific  ocean  is  a 
distance  of  about  1,500  miles.  The  construc- 
tion of  this  Western  Division  is  to  be  done 
by  the  Grand  Trunk  Pacific;  and  the  work 
is  to  be  carried  on  according  to  plans  and 
specifications  to  be  approved  by  the  govern- 
ment, the  work  to  be  completed  by  Dec.  1, 
1911.  The  construction  and  equipment  of 
this  division  is  to  be  gn  a  standard  not  in- 
ferior to  the  main  line  of  the  Grand  Trunk 
between  Montreal  and  Toronto.  A  deposit 
of  $5,000,000  cash  or  government  securities 
is  required  to  be  made  by  the  company  as 
security  for  the  construction  of  the  division 
and  the  first  equipment  of  the  whole  line, 
the  government  to  pay  3  per  cent,  interest 
on  the  cash  deposit,  and  transfer  the  interest 
on  the  securities,  the  deposit  to  be  returned 
on  the  completion  of  construction  and  equip- 
ment. 

For  the  purpose  of  aiding  the  company  in 
the  construction  of  this  division  the  govern- 
ment is  to  guarantee  to  pay  the  principal 
and  interest  on  an  issue  of  bonds  to  be  made 
by  the  company  for  a  principal  amount 
equivalent  to  75  per  cent,  of  the  cost  of  con- 
struction of  the  division;  but  such  principal 
amount  is  not  to  exceed  $13,000  per  mile  for 
the  prairie  section,  although  75  per  cent,  of 
the  cost  of  construction  may  exceed  this  sum 
per  mile.  The  bonds  may  be  issued  in  the 
currency  of  Canada  or  sterling  money  of 
Great  Britain  at  denominations  to  be  agreed 
upon,  the  principal  payable  in  50  years  from 
the  date  of  issue,  which  is  to  be  as  soon  as 
the  Western  Division  is  constructed  and 
equipped  ready  for  operation  in  accordance 
with  the  agreement,  provided  that  the  East- 
ern Division  is  then  also  furnished  with  the 
equipment  required,  and  that  the  cash  de- 
posit is  still  unforfeited  in  the  hands  of  the 
government.  The  bonds  are  to  bear  interest 
at  the  rate  of  3  per  cent.,  payable  half-yearly. 
If  the  company  should  default  in  paying  in- 
terest on  the  bonds,  the  government  will  pay 
the  same,  and  take  up  the  coupons  represent- 
ing such  interest;  and  the  payments  so  made 
are  to  be  a  charge  under  the  mortgage  to  be 
given  to  secure  the  guaranteed  bonds  of  the 
government,  which  shall  be  subrogated  to  all 
the  rights  of  the  holders  of  the  bonds. 

On  the  mountain  section,  the  government 
is  to  pay  the  interest  on  the  bonds,  guar- 
anteed for  seven  years.  Thereafter  the  com- 
pany is  liable  for  the  bonds,  principal,  and 
interest,  subject  to  the  same  conditions  in 
case  of  default  in  payment  as  in  the  case  of 


the  prairie  section,  with  this  exception,  how- 
ever, that  during  the  period  of  three  years 
succeeding  the  seven,  the  government  shall 
not  be  entitled  to  exercise  any  rights  of  fore- 
closure or  sale  against  the  company  or  take 
possession  of  the  railroad  if  the  company  de- 
faults in  payment  of  interest  on  guaranteed 
bonds;  but  any  moneys  paid  by  the  govern- 
ment shall  be  repaid  by  the  company  to  the 
government  as  follows:  at  the  end  of  the  pe- 
riod of  three  years  the  whole  amount  so  paid 
by  the  goverment  to  be  capitalized  and  re- 
paid by  the  company  to  the  governm'ent,  with 
interest  at  the  rate  of  3  per  cent,  per  annum, 
or  the  company  may  at  its  option  repay  the, 
sum  in  40  equal  instalments  with  interest  or 
give  to  the  government  bonds  for  the  inter- 
est so  capitalized,  payable  in  40  years  with 
interest.  After  the  first  ten  years  the  gov- 
ernment is  to  guarantee  the  interest  on  the 
bonds  until  the  principal  is  paid,  subject  to 
the  same  duties  and  rights  in  case  of  default 
by  the  company  as  in  the  other  guarantees. 

Upon  completion  of  the  construction  of  the 
Eastern  Division,  it  is  to  be  leased  to  the 
Grand  Trunk  Pacific  Railway  Company  for 
a  period  of  50  years,  the  company  paying 
therefor  a  rental  of  3  per  cent,  of  the  actual 
cost,  and  accepting  the  condition  of  grant- 
ing to  any  other  Canadian  railroads,  running 
privileges  over  the  line  on  such  terms  as  may 
by  agreement  between  the  government  and 
the  company  be  deemed  reasonable  and  fair. 
For  the  first  seven  years  the  government  will 
remit  the  interest,  which  is  equivalent  to 
granting  to  the  company  a  cash  bonus  during 
that  period  of  time  equal  to  the  interest  on 
the  cost  of  construction  on  a  3  per  cent,  basis. 
At  the  expiration  of  the  lease  the  govern- 
ment may  take  possession  and  operate  this 
part  of  the  road  on  its  own  account,  or 
it  may  lease  the  line  to  the  Grand  Trunk  Pa- 
cific or  other  company  for  a  further  period 
of  time  on  terms  to  be  then  arranged,  sub- 
ject, however,  to  the  restriction  that  pref- 
erence is  to  be  given  to  the  Grand  Trunk  Pa- 
cific in  the  event  of  that  company  agree- 
ing to  terms  as  favorable  as  those  offered 
by  any  other  company. 

The  company  is  to  equip  both  divisions 
with  modern  and  complete  rolling  stock,  suit- 
able and  sufficient  for  efficient  operation  and 
the  handling  of  all  classes  of  traffic  to  the 
satisfaction  of  the  government,  and  at  all 
times  during  the  continuance  of  the  lease 
of  the  Eastern  Division  to  maintain  efficient 
service  over  both  divisions  of  the  railroad. 
The  first  equipment  of  the  completed  road 
is  to  be  of  a  value  of  at  least  $20,000,000,  of 
which  not  less  than  $5,000,000  worth  shall 
be  supplied  for  the  operation  of  the  Eastern 
Division;  and  this  amount  of  rolling  stock, 
together  with  all  rentals  and  conditions,  is 
to  be  marked  as  assigned  to  the  Eastern 
Division  and  held  to  form  part  of  its  equip- 
ment for  the  period  of  the  lease. 

Of  other  features  of  the  agreement  between 
the  government  and  the  company,  one  of  the 
most  important  is  the  condition  requiring 
the  company  to  ship  all  goods  consigned  to 
it  over  Canadian  territory  to  Canadian  ocean 
ports,  when  not  specially  directed  to  forward 
them  by  another  course,  also  the  condition 
requiring  the  company  at  no  time  to  charge 
a  through  rate  on  export  traffic  from  the 
point  of  origin  to  the  point  of  destination 
which  shall  be  greater  via  Canadian  ports 
than  via  United  States  ports.  The  company 
IS  also  required  to  provide  shipping  connec- 
tions on  both  the  Atlantic  and  Pacific  Ocean 
ports  sufficient  in  tonnage  and  number  of 
sailings  to  take  care  of  and  transport  all  Its 
traffic,  both  inward  and  outward;  nor  is  it 
to  permit  traffic  to  be  diverted  to  ports  out- 
side of  Canada  upon  the  ground  that  there 
is  not  jx  sufficient  amount  of  shipping  to 
transpojt  such  traffic  from  or  to  Canadian 
ocean  pijrts. 


The  government  reserves  powers  of  run- 
ning and  haulage  rights  over  the  Eastern 
Division  for  the  Intercolonial  or  other  lines 
of  railroad  and  over  the  Western  Division 
for  any  lines  of  railroad,  subject  to  terms 
of  agreement  with  the  company;  and  the  lat- 
ter is  given  similar  rates  over  the  Inter- 
colonial. The  rates  to  be  levied  and  taken  , 
by  the  company  upon  any  part  of  the  line  are 
to  be  under  the  control  of  the  Governor  in 
council  or  any  tribunal  authorized  by  Parlia- 
ment for  the  regulation  or  control  of  the 
business  of  railroads. 

The  company  is  required  to  purchase  all 
materials  and  supplies  for  the  construction 
of  the  Western  Division  and  the  equipment 
of  the  whole  from  Canadian  producers, 
where  these  can  be  purchased  in  Canada  in 
the  desired  quantities  and  of  equal  quality 
upon  terms  equally  advantageous  with  those 
procurable  elsewhere.  The  government's 
guarantee  is  also  made  conditional  on  pay- 
ment by  the  company  of  all  just  claims  of 
contractors  for  materials,  supplies,  and 
wages  incurred  in  connection  with  the  con- 
struction of  the  road. 

The  government  is  to  have  the  right  of 
appointing  one  director  of  the  company  dur- 
ing the  term  of  its  lease  of  the  Eastern  Di- 
vision, and  so  long  as  the  government  re- 
mains liable  for  any  portion  of  the  bonds 
issued.  Provision  is  made  for  arbitrating 
any  points  of  dispute  or  differences  between 
the  company  and  the  government  which  may 
arise,  and  cannot  be  otherwise  settled  be- 
tween them. 

The  capital  stock  of  the  company  is  fixed 
at  $45,000,000,  of  which  not  more  than  $20,- 
000,000  is  to  be  preferred,  and  not  less  than 
$25,000,000  common,  stock.  The  Grand  Trunk 
Pacific  Railway  Company  has  undertaken 
that  the  Grand  Trunk  Railway  Company 
shall  take  the  full  amount  of  the  common 
stock,  except  the  shares  held  by  directors, 
which  are  not  to  exceed  1,000.  But  the  Grand 
Trunk  is  not  to  be  prevented  from  making 
any  such  disposition  of  the  common  stock 
as  it  may  deem  expedient,  though  it  is  to 
continue  to  hold  a  majority  of  this  stock 
by  such  title  as  shall  enable  the  Grand 
Trunk  to  control  the  policy  of  the  Grand 
Trunk  Pacific  during  the  term  of  the  lease 
to  it  of  the  Eastern  Division,  and  so  long  as 
any  bonds  guaranteed  by  the  government 
under  the  terms  of  the  agreement  between 
the  government  and  the  Grand  Trunk  Pacific 
may  remain  outstanding. 

The  Grand  Trunk  Pacific  Railway  Com- 
pany has  agreed  that  the  Grand  Trunk  will 
guarantee  its  bonds  for  the  balance  required 
for  the  construction  of  the  Western  Divi- 
sion (exclusive  of  $20,000,000  required  for 
the  first  equipment  of  the  road),  and  the 
Grand  Trunk  Pacific  is  allowed  to  issue  a 
second  series  of  bonds  to  be  so  guaranteed, 
which  are  to  be  a  second  charge  on  the  prop- 
erty mortgaged  to  secure  the  government 
guarantees. 

In  case  of  default  by  the  company  a  rem- 
edy of  the  government  will  be  in  the  taking 
possession  of  the  Western  Division  through 
an  agent  or  manager  with  power  to  manage 
and  operate  the  division  and  to  receive  the 
tolls  and  revenue.  It  is  provided  that,  in 
the  event  of  such  remedy  becoming  neces- 
sary and  being  adopted,  the  manager  ap- 
pointed is  to  distribute  the  surplus  tolls  ani 
revenue  after  payment  of  the  working  ex- 
penses pari  passu  between  the  government 
or  other  holders  of  the  bonds  secured,  in  the 
proportion  of  75  per  cent,  to  the  holders  of 
the  first  series  and  25  per  cent,  to  the  hold- 
ers of  the  second  series.  The  right  of  the 
government  to  possession  is  to  terminate  if 
and  when  the  application  of  the-  proportion 
provided  of  the  surplus  tolls  and  revenues 
shall  have  paid  off  all  arrears  of  such  In- 
terest.    There  is  a  further  proviso  that  the 
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.government  is  not  to  exercise  any  of  its 
rights  in  respect  of  possession  by  the  com- 
pany until  there  has  been  a  default  for  five 
i'ears. 

A  comparison  in  certain  particulars  be- 
tween the  terms  upon  which  the  new  trans- 
continental line  is  being  constructed  with 
those  upon  which  the  construction  of  the 
.  Canadian  Pacific  was  carried  out  25  years 
ago  is  interesting  and  instructive.  An 
amount  of  $25,000,000  in  cash,  of  25,000,000 
acres  of  public  lands,  many  miles  of  road 
already  constructed  by  the  government  at 
an  estimated  cost  of  $30,000,000,  of  guaran- 
teed immunity  from  competition  throughout 
the  west  by  lines  to  the  south  for  a  period 
of  20  years,  extensive  taxation  exemptions — • 
these  are  concessions  of  the  earlier  under- 
taking, none  of  which  are  to  be  found  in 
the  agreement  governing  the  construction  of 
the  present  road.  To  the  Grand  Trunk  Pa- 
cific no  direct  appropriation  of  public  funds 
has  been  made,  and  not  an  acre  of  public 
lands  has  been  granted.  The  part  of  the 
road  to  be  constructed  by  the  government 
will  be  retained  in  its  possession  and  leased. 
Instead  of  immunity  from  competitive  riv- 
alry are  provisions  securing  to  existing  or 
possible  future  rivals,  running  privileges 
over  the  company's  lines  on  certain  condi- 
tions. 

No  mention  is  made  of  taxation,  no 
exemption  granted.  On  the  other  hand  the 
new  road  has  its  bonds  guaranteed  to  the 
extent  of  75  per  cent,  of  their  value,  receives 


dence  of  a  conflict  of  opinion  among  the 
government  supporters — a  difference  which 
has  not  failed  to  be  made  the  most  of  by 
the  opposition  (Conservative)  leaders  and 
press. 

The  expediency  of  immediately  proceeding 
with  so  vast  an  enterprise  without  oppor- 
tunity being  given  for  obtaining,  in  fuller 
detail,  particulars  as  to  the  country  through 
which  the  new  road  is  to  pass;  the  advisa- 
bility of  the  government  undertaking  the 
construction  of  the  less  profitable  part  of 
the  road  and  undertaking  construction  at 
all  through  a  part  of  the  country  which  is 
already  served  by  the  Intercolonial,  a  govern- 
ment-owned road;  and  the  greater  wisdom 
of  an  alternative  policy  of  government  own- 
ership of  the  entire  railroad  or  such  parts 
as  it  might  be  deemed  advisable  to  build — 
are  phases  of  criticism  around  which  the 
battles  of  party  debate  waged  while  the 
measure  was  under  discussion  in  Parliament, 
and  which  have  been  prominent  in  the  elec- 
toral contest  which  has  followed  its  disso- 
lution. Against  the  policy  of  delay  on  the 
ground  of  insufficient  knowledge  of  the  coun- 
try through  which  the  road  is  to  pass,  the 
government  has  argued  a  possession  of 
ample  data  on  which  to  base  a  judgment,  the 
existence  of  extensive  productive  areas,  val- 
uable alike  for  settlement  and  exploration, 
and  the  urgency  of  the  need  to  secure  at  once 
a  sure  interchange  of  products  between  the 
east  and  west.  The  inadequacy  of  present 
facilities  was  further  urged.    As  to  the  con- 


commercially  considered,  may  be  disastrous 
at  the  present  time. 

Against  the  policy  of  government  owner- 
ship of  the  entire  line  have  been  set  forth 
the  superior  merits  of  individual  ownership 
in  an  undertaking  of  the  kind.  It  has  been 
pointed  out  that,  whatever  the  advantages 
of  public  ownership  may  be  where  favorable 
conditions  exist,  they  are  not  certain  where 
conditions  precedent  to  commercial  success 
have  largely  to  be  created.  The  construction 
of  wharves  and  elevators,  the  employment  of 
commercial  agents  and  agencies  in  Asiatic 
countries,  the  equipment  of  an  ocean  carry- 
ing service,  the  erection  and  maintenance  of 
hotels,  and  the  thousand  and  one  details  nec- 
essary and  incident  to  the  successful  crea- 
tion of  a  set  of  conditions  which  may  attract 
and  establish  a  profitable  business  for  the 
railroad — all  these,  it  has  been  alleged,  so 
essential  to  the  financial  success  of  the  un- 
dertaking, are  matters  which  private  invest- 
ment and  management  may  be  expected  to 
direct  with  greater  efficiency  and  service,  and 
many  of  them  of  a  nature  which  it  would  be 
undesirable,  if  not  impossible,  for  a  govern- 
ment to  perform. 


Ten  Wheel      Locomotives      for     the      New 
Haven. 


The  Baldwin  Locomotive  Works  is  deliver- 
ing 22  new  ten-wheel  (4-6-0)  passenger  loco- 
motives to  the  New  York,  New  Haven  & 
Hartford.    Twenty  of  these  engines  will  have 


Four-Cylinder  Balanced  Compound — New  York,  New  Haven  &  Hartford. 

payment  of  the  interest  on  the  cost  of  con-  struction  and  ownership  of  the  Moncton  to  simple  cylinders  and  two  will  be  of  the  Bald- 
struction  of  a  part  of  its  road  for  a  period  Winnipeg  part  of  the  road,  it  has  been  main-  win  four-cylinder  balanced  compound  type, 
of  years,  and  receives  also  what  is  virtually  tained  that  its  position  affords  a  means  of  The  illustration  herewith  shows  one  of  the 
a  free  lease  of  the  government's  road  for  a  control  over  the  whole  which  is  most  de-  balanced  cohipounds.  The  peculiar  feature  is 
period  of  years.  Excepting  these  differences  sirable,  while  business  is  secured  to  this  di-  that  the  connecting  rods  from  all  four  cross- 
in  terms,  it  would  appear  that  against  the  vision  by  virtue  of  its  location,  without  the  heads  drive  on  the  first  axle  but  in  this 
uncertainties  arising  from  the  limited  knowl-  government  being  obliged  to  undertake  those  respect  the  locomotive  is  similar  to  the  10- 
edge  of  conditions  and  prospects  of  a  quar-  additional  and  supplementary  enterprises  wheel  balanced  compound  built  by  the  Bald- 
ter  of  a  century  ago,  the  more  certain  out-  for  which  a  private  corporation  is  better  win  Locomotive  Works  for  the  Plant  System 
look  and  probabilities  of  the  present  have  suited,  and  which,  because  also  of  its  loca-  (see  Railroad  Gazette,  Feb.  28,  1902).  The 
been  weighed.  An  assured  trade  with  gov-  tion,  it  will  be  necessary  to  have  carried  principal  dimensions  of  both  locomotives  are 
ernment  guarantee  would  appear  to  be  a  out  in  connection  with  the  Western  Divi-  given  in  the  following  table: 
present-day  .substitute  for  the  land  and  sion.  As  to  paralleling  the  Intercolonial,  it  Newljjiven.  yrr^^^^Q 
money   grants,    the   monopolies  and  exemp-  has  been  pointed  out  that  the  route  of  the  Tveig'hroif  drivers,  lbs."  .".'l23.'i 00             127.010 

tions,  of  the  past.  new  line  will  be  shorter  than  that  of  the  In-  c.yiinders.  in.  . . . ! 1.5  &  25x26        15  &  25x26 

The   railroad    legislation    has   been,    since  tercolonial  between  Quebec  and  Moncton  by  iipaTi'ng^surfl^ce  • '° ^^                     '^ 

the  time  of  its  introduction  in  Parliament,  about  180  miles;  that  the  parts  of  the  Prov-        Fhe-box,  sq.  ft 168.5                 128 

the   chief    subject   of    controversy    in    party  inces  of  Quebec  and  New  Brunswick  which        Totaf'sq'?ft'^  ..'..!.'.!  .2,666"^              2,'793 

politics.    The  government  of  the  day  having  the  two  lines  will  serve  are  not  the  same,  (iiute  area,  sq.  ft 34.7                  27.3 

created  and  brought  forward  the  measure,  it  the   lines  at  no   point,   save  the  immediate  Nu,n'b°i?o^f  2'-l^.^tubes'''^;  isiS                   341 

has    found    strong    indorsement    from    the  vicinities  of  the  termini,  being  less  than  30  Length  of  tube's,  ft.  &'in'.i5 — 1                15 — 2 

ranks  of  the  Liberal  party  and  the  Liberal  miles  apart.    It  has  been  urged,  further,  that  I'lpfv^^'^^^h^'bale'; 'fL&  in.'fs— 6               14—1 

press,   though    the   resignation   of   his   port-  the   route  of  the   Intercolonial   was  determ-  Tank  capacU.v,  gal 5,500                5,000 

tolio  as  Minister  of  Railways  and  Canals  by  ined   some   40,  years  ago  on   the   ground   of        The  use  of  10-wheel  locomotives  for  pas- 

the  Hon.  A.  G.  Blair  at  the  time  the  m(-asur<  what  was  politically  expedient  at  the  time,  senger  service  is  a  departure  from  the  usual 

was  being   introduced,   on   the  ground   of   a  and  that  the  trade  of  to-day  should   .lot  be  practice  of  the  New  Haven,  which  has  here- 

difference  with  his  colleagues  as  to  the  policy  forced  to  inherit  with  its  faults,  a  condition  tofore  used  the  eight-wheel  locomotive  exclu- 

of  the  government   in  the  matter,   was  evi-  of  things  perhaps  wise  in  the  past,  but  which,  sively  for  such  service. 


November  25,  1904. 

Passenger    Stations    of    the    Duluth,    South 
Shore  &  Atlantic. 


The  report  of  the  Railroad  Improvement 
Committee  of  the  American  Park  and  Out- 
•door  Art  Association  at  their  St.  Louis  con- 
vention, an  abstract  of  which  we  published 
Sept.  23d,  made  special  reference  to  the  sta- 
tions of  the  Duluth,  South  Shore  &  Atlantic 
Ry.  at  Sault  Ste.  Marie,  Marquette  and 
Houghton,  Mich.  These  small-city  stations 
were  commended  for  the  fitness  of  their 
architecture,  and  their  interior  finish  and 
■  decoration  were  pronounced  harmonious  and 
correct.  The  condition  of  the  surrounding 
grounds  was  also  approved.  The  stations 
■on  this  road  embody  the  ideas  of  Mr.-  W.  F. 
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facing  the  St.  Mary's  Falls  ship  canal, 
through  which  the  Great  Lakes  passenger 
and  freight  traffic  passes  and  along  which 
the  United  States  Government  maintains  a 
park.  With  a  neat  little  park  at  each  end, 
the  station  is  an  interesting  and  attractive 
waiting  place  for  travelers.  It  is  187  ft. 
long  and  44i/2  ft.  wide,  and  is  built  of  brown 
sandstone  quarried  at  Rock  River,  Mich.  It 
is  one  story  high  with  the  exception  of  the 
central  portion,  which 
is  two  stories.  The 
upper  fioor  is  occupied 
by  the  telegraph  oflSce, 
living  rooms  and  the 
kitchen,  serving  the 
dining     room     below. 
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pied  by  the  express  company,  and  at  the 
west  end  is  the  immigrant  waiting  room,  40 
ft.  X  56  ft.,  which  is  finished  in  Georgia  pine. 
The  walls  and  ceiling  are  finished  similarly 
to  the  general  waiting  room,  and  there  are 
toilet  rooms  for  men  and  women.  The  sta- 
tion is  lighted  by  165  incandescent  lights  and 
is  heated  by  steam,  the  plant  being  situ- 
ated off  to  one  side.  Platforms  extend 
around  the  whole  structure  and  out  between 


Station   at  Sault  Ste.   Marie. 


Houghton  Station. 


Fitch,  President  and  General  Manager, 
through  whose  courtesy  descriptions  have 
been  sent  us. 

So  far  as  possible,  native  material  has  en- 
tered into  their  construction,  and  in  each 
case  it  has  been  the  aim  to  provide  a  station 
that  would  meet  the  particular  requirements 
of  the  city.  For  instance,  at  Sault  Ste. 
Marie,  which  is  a  port  through  which  many 
immigrants  annually  enter  the  United 
States,  a  commodious  and  airy  waiting  room 
has  been  provided  for  their  use,  while  at 
Marquette  the  second  story  of  the  new  build- 
ing serves  as  offices  for  the  operating  and 
purchasing  departments.    These  stations  are 


with  which  it  is  connected  by  a  dumb  waiter. 
This  kitchen  is  so  situated  that  waiting  pas- 
sengers are  not  offended  by  the  odors  from 
it.  The  platform  on  all  four  sides  is  pro- 
tected by  an  overhanging  roof. 

The  interior  is  particularly  well  arranged 
and  even  the  smallest  space  has  been  util- 
ized. In  the  east  end  is  the  general  waiting 
room,  with  ladies'  retiring  rooms  and  men's 
toilet  partitioned  off  at  the  extreme  east. 
The  toilet  rooms  have  tile  floors  and  wains- 
coting and  sanitary  fixtures  with  marbld 
slabs.  The  waiting  room  and  ladies'  rest 
room  are  finished  in  quarter-sawed  oak  and 
the  walls  are  tinted  olive  green.    The  ceiling 


the  tracks  at  the  south  side,  where  the  trains 
arrive  and  depart. 

The  Marquette  station  is  a  two-story  build- 
ing, 105  ft.  X  35  ft.,  and  is  built  of  brown 
sandstone  from  quarries  at  Fort  Wing,  Wis. 
It  was  opened  to  the  public  Dec.  23,  1901.  It 
stands  back  a  short  distance  from  Mar- 
quette's main  street,  from  which  it  is  sep- 
arated by  a  greensward  maintained  by  the 
company.  The  first  fioor  is  devoted  to  wait- 
ing room,  ticket  office,  toilet  rooms  and  bag- 
gage room,  and  the  second  floor  is  used  for 
offices.  The  main  portion  of  the  first  floor 
is  included  in  the  general  waiting  room, 
which    is   68    ft.    long,    with    ladies'    retiring 


Marquette  Station. 


Interior  of  Waiting   Room,   Marciuette  Station. 


modifications  of  one  general  plan,  the  gen- 
•eral  arrangement  of  the  three  being  similar. 
Such  detail  alterations  were  made  as  were 
required  by  the  size  of  the  building  and  the 
requirements  of  the  public. 

The  station  at  Sault  Ste.  Marie  is  the 
property  of  the  Sainte  Marie  Union  Depot 
Company,  composed  of  the  Minneapolis,  St 
Paul  &  Sault  Ste.  Marie  and  the  Duluth, 
:South  Shore  &  Atlantic.  It  is  also  used  by 
the  Canadian  Pacific  as  a  tenant.     It  stands 


is  beamed  with  oak,  with  electric  lights  at 
the  intersections.  The  spaces  between  the 
beams  are  also  tinted  green.  In  the  north- 
west and  southwest  corners  respectively,  are 
offices  for  the  superintendent  of  dining  and 
sleeping  cars  and  the  ticket  clerk,  with  an 
opening  into  the  baggage  room  between 
them. 

West  of  the  general  waiting  room  is  the 
baggage  room,  next  to  which  is  the  lunch 
room.    Beyond  that  is  a  transfer  room  occu- 


rooms  at  the  extreme  east.  It  is  finished  in 
red  birch  and  the  walls  and  ceiling  are  fin- 
ished in  green  with  wainscoting  of  lincrusta 
Walton  in  red.  The  ceiling  is  beamed  with 
red  birch  with  electric  lights  at  the  inter- 
sections, and  the  ladies'  rooms  are  similarly 
finished.  On  the  south  side  of  the  waiting 
room  is  the  ticket  office  and  on  the  west 
side  is  the  men's  toilet;  also  _ an  opening 
into  the  baggage  and  parcel  room.  West  of 
the  waiting  room  are  stairways  to  the  sec- 


584 


THB     RAILROAD     GAZETTB. 


Vol.  XXXVIL.  No.  24. 


ond  floor  from  both  the  north  and  the  south 
side  of  the  building  with  exterior  entrances. 
The  extreme  west  of  the  building  is  used 
as  a  baggage  room. 

The  building  is  heated  by  steam,  from  a 
plant  in  the  basement,  which  also  furnishe.s 
steam  for  the  coach  yard  to  the  south  of 
the  depot.  There  is  a  platform  about  the 
entire  building,  which  is  protected  by  a 
veranda  supported  by  brackets,  on  each  of 
which  there  is  an  electric  light.  In  external 
appearance  the  building  is  plain,  though 
there  is  an  immediate  impression  of  utility 
and  convenience  in  design  and  arrange- 
ment. 

In  general  appearance,  the  Houghton  sta- 
tion is  similar  to  the  one  at  Marquette  ex- 
cept for  the  second  story.  It  is  102  ft.  x  22 
ft.  and  is  built  of  red  sandstone  quarried  at 
Portage  Entry,  Mich.,  and  was  formally 
opened  Nov.  2,  1903.  It  is  steam  heated  and 
electric  lighted  and  faces  Portage  Lake,  the 
space  between  the  two  being  used  by  the 
company  for  tracks  and  for  park  purposes. 
In  the  west  end  of  the  building  are  the 
ladies'  rooms.  At  about  the  center,  on  the 
north  side  is  the  ticket  office,  and  at  the 
east  end  the  men's  toilet.  Beyond  that  is 
the  baggage  room.  The  center  of  the  build- 
ing is  taken  up  with  the  general  waiting 
room,  finished  in  red  birch.  The  walls  and 
ceiling  are  tinted  green,  and  the  ceiling  is 
beamed  with  red  birch  with  electric  lights 
at  the  intersections.  The  platforms  are  pro- 
tected by  an  overhanging  roof. 

In  each  of  the  three  buildings  the  furni- 
ture of  the  waiting  room  is  of  the  same 
material  as  the  finish  of  the  room.  There 
are  the  customary  settees,  with  rocking 
chairs  provided  in  the  ladies'  rooms.  All 
floors  are  hardwood;  in  fact,  all  material 
used  and  the  workmanship  have  been  of  the 
very  best.  There  is  nothing  unusual  or 
gaudy  in  either  the  architecture  or  the  inte- 
rior finish  and  therefore  nothing  to  offend 
the  taste  of  any  class  of  people. 

We  are  indebted  to  Mr.  G.  W.  Hibbard, 
General  Passenger  Agent,  for  information 
and  illustrations. 


Accidents    in    the  United  States  in  October.' 


trc,  2d,  Northern  Pacific,  Driscoll,  N.  Dak., 
an  eastbound  stock  train  which  was  standing 
at  a  water  tank  was  run  into  at  the  rear  by 
a  following  freight  train,  wrecking  the  en- 
gine and  several  cars.  Three  passengers  in 
the  caboose  of  the  standing  train  were  killed 
and  three  were  injured. 

re,  2d,  Nashville.  Chattanooga  &  St.  Louis, 
White  Bluff,  Tenn.,  a  freight  train  ran  into 
the  rear  of  a  preceding  freight,  making  a 
bad  wreck.  A  man  lying  asleep  in  the 
caboose  was  killed  and  two  other  trainmen 
were  injured. 

unf,  3d,  2  a.m.,  Chicago,  Burlington  & 
Quincy,  Altona,  111.,  a  fast  mail  train  was 
derailed  by  the  door  of  a  freight  car  which 
had  fallen  upon  the  track,  and  four  train- 
men and  one  mail  clerk  were  injured. 

re,  4th,  Lehigh  Valley.  Meshoppen,  Pa.,  a 
local  freight  train  standing  at  the  station 
was    run    into   at    the   rear   by   a   following 


'Accidents  In  which  Injurios  are  few  or  slight  and 
the  money  loss  is  apparently  small,  will  as  a  rule 
be  omitted  from  this  list.  The  official  accident 
record  published  by  the  Inter.itate  Commerce  Com- 
mlsKlon  quarterly  Is  regrularly  reprinted  In  The 
Hnilroail  Gazette.  The  classification  of  the  acci- 
dents in  the  present  list  Is  Indicated  by  the  use  of 
the  following 

ABBREVIATIONS. 

ro        Rear  collisions. 

rinttlng  collisions. 

Miscellaneous  collisions. 

Derailmenls:    defects  of  roadway. 

Ijerallments  :    defect  of  equipment. 

l»iraiiments  :    neprlgi^nce  In  operating. 

Iierailments  :    unforeseen  obstruction. 

D'-rallments  .    unexplained. 
0         Mlscelianeoos  accidents. 

An  asterisk  at  the  bejiinningof  a  p:iragraph  indi 
cate^  n  wreck  wholly  or  partly  destroyed  by  fire;  a 
dagger  indicates  an  accident  causing  the  death  of 
one  or  more  paBsengera. 
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freight,   and   three    trainmen    were    injured, 
one  oi  them  tatally 

*unf,  5th,  Augusta  Southern,  Mitchell, 
Ga.,  passenger  train  No.  6  broke  through  a 
trestle  bridge  which  had  been  weakened  by 
fire,  and  the  tender  and  three  cars,  with  the 
bridge,  were  burnt  up.  The  baggageman 
was  killed  and  three  trainmen  and  two  pas- 
sengers were  injured. 

eq.  5th,  Norfolk  &  Western,  lugleside,  W. 
Va.,  a  freight  train  was  derailed  by  a  broken 
flange  and  22  loaded  cars  were  wrecked. 
Two  trainmen  were  killed. 

o,  5th,  Southern  Railway,  Charlotte,  N.  C, 
the  caboose  of  a  freight  train  was  crushed 
by  a  pushing  engine  behind  it,  in  conse- 
quence of  the  sudden  stoppage  of  the  train 
by  the  automatic  application  of  the  air- 
brakes.    Three  trainmen  were  killed. 

o,  5th,  Lake  Champlain  &  Moriah,  Mine- 
ville,  N.  Y.,  a  locomotive  was  wrecked  by 
the  explosion  of  its  boiler,  and  the  engine- 
man  and  fireman  were  killed. 

re,  7th,  Lehigh  Valley,  Falling  Springs, 
Pa.,  a  passenger  train  ran  into  the  rear  of  a 
preceding  freight,  wrecking  five  cars  of  fruit 
and  overturning  the  engine;  eugineman  and 
fireman  injured. 

be,  7th,  Pittsburg,  Cincinnati,  Chicago  & 
St.  Louis,  Hanlins,  Pa.,  butting  collision  be- 
tween a  passenger  train  and  an  empty  en- 
gine, wrecking  both  engines.  The  fireman 
of  the  passenger  train  was  killed  and  three 
other  trainmen  were  injured  The  collision 
was  due  to  a  misunderstanding  of  instruc- 
tions by  the  men  in  charge  of  the  empty  en- 
gine, who  ran  west  on  the  eastbound  track 
and  ran  past  a  block  signal. 

be,  8th,  10  p.m..  Southern  Pacific,  China, 
Texas,  butting  collision  between  Sunset  Lim- 
ited passenger  train  No.  9  and  eastbound  fast 
mail  train  No.  8.  Eight  passengers  were 
injured. 

xc,  8th,  9  p.m.,  Erie  road,  Port  Jervis,  N. 
Y,  collision  between  a  work  train  and  a 
freight,  wrecking  one  engine  and  12  cars. 
Three  trainmen  and  two  tramps  were  in- 
jured. 

be,  9th,  Northern  Pacific,  Garrison,  Mont., 
butting  collision  of  freight  trains,  wrecking 
both  engines  and  many  cars.  One  fireman 
was  killed  and  two  other  trainmen  were  in- 
jured. 

the,  10th,  4  a.m.,  Missouri  Pacific,  Warrens- 
burg,  Mo.,  butting  collision  between  an  east- 
bound  passenger  train  and  a  westbound 
freight,  wrecking  both  engines  and  many 
cars,  and  completely  crushing  the  leading 
coach  of  the  passenger  train,  which  was  next 
to  the  engine.  Twenty-nine  passengers  and 
one  brakeman  were  killed  and  60  passengers 
were  injured,  some  of  them  fatally  Both 
trains  were  running  at  full  speed.  The 
freight  train  had  waited  at  Knobnoster  1 
hour,  40  min.  for  passenger  trains  No.  10, 
first  No.  30,  and  No.  50,  but  for  second  No. 
30  it  did  not  wait,  and  with  this  it  collided. 
It  appears  that  the  men  in  cha'rge  of  the 
freight  did  not  carefully  note  the  passing 
passenger  trains. 

*teq,  10th.  Southern  Pacific,  New  Iberia, 
La.,  a  fi-eight  train  was  derailed  by  a  brake- 
beam  which  became  loose  and  fell  to  the 
track,  and  14  cars  were  piled  up.  The  wreck 
took  fire  and  was  mostly  burnt  up,  and  a 
produce  dealer  who  was  on  the  train  to  take 
charge  of  a  carload  of  fruit  was  killed. 

dn,  10th,  Southern  Railway,  Saluda,  N.  C, 
a  passenger  train  descending  a  steep  three- 
mile  grade  (237  ft.  to  the  mile)  became  un- 
controllable and  was  run  upon  one  of  the 
"catch  points,"  or  safety  switches,  with 
which  this  line  was  recently  fitted;  but  the 
speed  of  the  train  was  so  great  that  the 
engine  went  off  the  end  of  the  track,  al- 
though at  the  far  end  it  rises  at  the  rate  of 
11  ft.  in  100  ft.     No  person  was  injured. 

xc,  11th,  Pennsylvania  road,  Bordentown, 
N.  .1.,  a  passenger  train  ran  into  the  side  of 
a  freight  train,  and  the  engine  was  over- 
turned. Six  passengers  and  three  employees 
were  injured. 

unx.  13th,  Southern  Railway,  Lancaster,  S. 
C,  a  freight  train  broke  through  a  trestle 
bridge  and  the  engineman  and  fireman  were 
injured. 

xc,  14th,  7  p.m..  New  York  Central  &  Hud- 


son River,  Rensselaer,  N.  Y.,  the  Empire 
btate  express,  eaatbound,  collided  with  an 
empty  engine,  and  the  fireman  of  the  latter 
was  killed. 

be,  15th.  Denver  &  Rio  Grande,  Beaver 
Creek,  Colo.,  butting  collision  of  passenger 
trains;  two  trainmen  injured. 

unx,  15th,  Southern  Pacific,  West  Fork, 
Ore.,  the  rear  car  of  a  passenger  train, 
which  was  a  sleeping  car,  was  derailed  and 
fell  down  a  bank.  Three  passengers  were 
injured. 

xc,  17th,  Erie  road,  Binghamton,  N.  Y.,. 
collision  of  freight  trains  in  the  yard,  mak- 
ing a  bad  wreck.  Three  trainmen  were  in- 
jured. 

be,  18th,  Southern  Railway,  Bird's  Eye, 
Ind.,  butting  collision  of  freight  trains, 
wrecking  both  engines  and  several  cars  and 
knocking  down  the  station  building.  One 
engineman  was  killed. 

dr,  18th,  Atlanta,  Knoxville  &  Northern, 
Talona,  Ga.,  a  freight  train  was  derailed  and 
four  cars  were  ditched.  The  engineman  was 
fatally  scalded  and  the  fireman  seriously  in- 
jured. It  is  said  that  the  derailment  was  due 
to  a  defective  rail. 

eq,  18th,  Lake  Erie  &  Western,  Oilman, 
Ind..  a  freight  train  was  derailed  by  the 
breaking  of  a  wheel,  and  a  brakeman  was 
killed. 

re,  19th,  Cleveland  &  Pittsburg,  Beech. 
Creek,  Ohio,  rear  collision  of  freight  trains, 
wrecking  10  cars.  The  fireman  and  one 
brakeman  were  killed  and  another  trainman 
was  injured.  There  was  a  dense  fog  at  the 
time. 

dr,  19th,  5  a.m.,  Georgia  Railroad,  Decatur, 
Ga.,  passenger  train  No.  3  was  derailed  at  a 
point  where  track  repairs  were  in  progress, 
every  car  going  off  the  track  and  some  of 
them  being  ditched;  but  one  passenger  and 
the  mail  agent  are  the  only  persons  reported 
hurt. 

*rc,  20th,  Southern  Pacific,  Yuba  Pass, 
Cal.,  westbound  passenger  train  No.  3  ran 
into  the  rear  of  freight  train  No.  115  in  a 
snowshed,  wrecking  the  caboose  and  several 
freight  cars  and  knocking  down  parts  of  the 
shed.  The  wreck  took  fire  at  once  and  four 
carloads  of  cattle  and  several  other  freight 
cars,  with  2,000  ft.  of  the  shed,  were  burnt 
up.  Superintendent  R.  J.  Laws  dropped 
dead  during  the  clearing  up  of  the  wreck. 

be,  21st,  New  York  Central  &  Hudson 
River,  Geneva,  N.  Y.,  butting  collision  of 
freight  trains,  wrecking  three  engines  and 
several  cars.  One  engineman,  one  fireman 
and  an  apprentice  fireman  were  killed.  The 
southbound  train  ran  past  a  block  signal  set 
against  it. 

be,  21st,  Missouri  Pacific,  Chetopa,  Kan,, 
butting  collision  of  passenger  trains;  17  per- 
sons were  slightly  injured. 

xc,  21st,  10  p.m.,  Central  of  New  Jersey, 
White  House,  N.  J.,  collision  between  a  coal 
train  and  a  milk  train,  wrecking  both  en- 
gines and  30  cars.  One  fireman  was  killed. 
The  collision  is  said  to  have  been  due  to  one 
of  the  trains  becoming  uncontrollable  on  a 
steep  descending  grade. 

be,  23rd,  1.22  a.m.,  Yazoo  &  Mississippi 
Valley,  Stampley,  Miss.,  butting  collision  be- 
tween a  northbound  passenger  train  and  a. 
southbound  freight,  making  a  bad  wreck. 
Three  trainmen  were  killed  and  one  was  in- 
jured. The  collision  was  due  to  the  failure 
of  the  passenger  train  to  obey  an  order  to- 
wait,  at  Stampley  until  1.30  a.m.  for  the 
freight. 

unx,  25th,  1  a.m.,  Missouri  Pacific,  Neal, 
Kan.,  passenger  train  No.  42  was  derailed 
and  the  first  three  cars  were  overturned. 
The  express  messenger  and  15  passengers 
were  Injured,  most  of  the  passengers 
slightly. 

unx,  25th,  Augusta  Southern,  Warthen, 
Ga.,  a  freight  train  was  derailed  and  the 
caboose,  was  ditched.  The  conductor  was 
killed  and  a  brakeman  injured. 

xc,  25th,  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis,  Anderson,  Ind.,  a  freight  train  col- 
lided with  a  switching  engine  in  the  yard, 
wrecking  both  engines  and  12  cars.  One 
brakeman  was  Injured.  It  is  said  that  the 
collision  was  due  to  the  failure  of  the  light 
in  a  lantern  with  which  a  brakeman  of  the 
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switching  engine  was  trying  to  stop  the 
freight. 

uux,  26th,  Wabash  road,  Sadorus,  111.,  a 
freight  train  was  derailed  and  wrecked  and 
five  tramps  were  killed. 

xc,  26th,  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis,  Jonesboro,  Ind.,  a  freight  train 
collided  with  some  freight  cars  which  were 
on  a  side  track  but  not  clear  of  the  main 
line;  one  brakeman  was  killed  and  two  other 
trainmen  were  injured. 

*xc,  26th,  4  a.m.,  Erie  road.  Tuxedo,  N.  Y., 
a  freight  train  just  starting  from  the  sta- 
tion was  run  into  at  the  rear  by  a  following 
freight  and  15  cars  were  wrecked.  The 
wreck  took  fire  and  was  partly  burnt  up. 

re,  27th,  Chicago,  Milwaukee  &  St.  Paul, 
Minneiska,  Minn.,  a  passenger  train  collided 
with  the  rear  of  a  preceding  freight,  wreck- 
ing the  engine  and  several  cars.  The  express 
messenger  was  injured  and  two  tramps  were 
killed. 

o,  27th,  Chicago,  Burlington  &  Quincy, 
Lincoln,  Neb.,  a  passenger  train  ran  into 
and  demolished  a  wagon  containing  oil, 
which  was  crossing  the  line  at  a  grade  cross- 
ing, damaging  the  engine.  The  engine  and 
first  two  cars  were  at  once  drenched  with 
oil,  which  took  fire  from  the  fire  in  the  en- 
gine, and  the  engineman  and  fireman  were 
burned  to  death. 

eq,  28th,  Erie  road.  New  Hampton,  N.  Y., 
an  excursion  train  was  derailed  by  the 
breaking  of  one  of  the  axles  of  the  tender. 
Three  persons  were  injured. 

dn,  29th,  9  a.m.,  Northern  Pacific,  Lind, 
Wash.,  eastbound  passenger  train  No.  2  was 
derailed  and  all  of  the  cars  except  two  sleep- 
ing cars  fell  down  a  bank.  It  is  thought 
that  insecure  rails  at  a  point  where  the 
track  was  undergoing  repair  were  the  cause 
of  the  derailment.  Eight  passengers  were 
injured. 

trc,  30th,  Missouri  Pacific,  Tipton,  Mo.,  a 
passenger  train  which  was  standing  at  a 
tank  was  run  into  at  the  rear  by  a  following 
passenger  train,  crushing  the  rear  car  of  the 
leading  train.  Three  passengers  were  killed 
and  10  others  were  injured.  It  is  said  that 
the  second  train  was  running  at  25  miles 
an  hour,  in  violation  of  the  rule  to  keep 
speed  under  control  at  this  point. 

dn,  30th,  Nashville,  Chattanooga  &  St. 
Louis,  Murfreesboro,  Tenn.,  passenger  train 
No.  5  was  derailed  at  a  misplaced  switch 
and  the  engine  was  overturned.  The  engine- 
man  was  badly  scalded  and  an  express  mes- 
senger was  injured. 


Factors    Affecting    the    Vision    of    Engine- 
men  and   Firemen.* 


Controlling  trains  by  block  signals  re- 
quires, in  the  daytime,  the  determination  of 
the  position  of  a  semaphore  arm,  about  4  ft. 
long  by  6  in.  wide,  or  distinguishing  the 
color  of  a  disk  about  17  in.  in  diarmeter,  dis- 
played on  a  pole  about  26  ft.  high.  At  night 
the  color  of  a  6-in.  lens,  lighted  by  a  kero- 
sene lamp,  must  be  observed.  This  must  be 
determined  by  the  enginemen  at  sufficient 
distance  in  which  to  control  their  trains.  On 
a  train  at  speed  a  signal  must  be  read  at  not 
much  less  than  one-half  mile.  The  writer 
rode  considerably  over  5,000  mile's  in  the 
cabs  of  engines  on  various  roads,  at  all  times 
of  day  and  night,  and  in  all  kinds  of  weather, 
to  obtain  data  as  to  visual  requirements  of 
enginemen  and  firemen,  and  arrived  at  the 
conclusion  that  the  best  known  standard  of 
binocular  single  vision  and  color  perception 
is  none  too  good,  and  it  must  be  quick  vision. 
There  are  so  many  conditions  that  severely 
test  the  best  vision  and  color  sense  that  a 
person  with  these  faculties  diminished^  to 
even  a  small  extent  is  a  great  source  of 
danger.  Escaping  steam  often  completely 
envelops  the  engine  and  cab.  Steam  and  soot 
from  the  smoke-stack  is  blown  back  against 
the  cab  windows,  covering  them  with  steam 
and  dirt  and  making  it  next  to  impossible  to 
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see  through  them,  to  say  nothing  of  obtain- 
ing a  view  of  anything  through  the  con- 
densed steam  and  smoke.  This  is  especially 
true  in  passing  under  the  viaducts  or  bridges 
entering  the  railroad  yards  of  large  cities, 
where  there  are  many  moving  engines  and 
trains,  and  signals  must  be  closely  watched 
for.  .In  freezing  weather  the  escaping  steam 
is  especially  bad,  as  the  windows  are  coated 
with  ice,  and  seeing  through  them  is  out 
of  the  question.  The  escape  of  steam  inside 
the  cab  in  cold  weather  often  coats  the  side 
windows  with  frost  and  ice,  but  rarely  the 
front  ones,  as  the  rush  of  cold  air  against 
them  while  in  motion  keeps  them  clear. 
Double  glass  is  also  used,  with  an  air  space 
between,  which  prevents  their  freezing.  The 
dust  raised  by  passing  trains  often  coats 
the  windows,  especially  if  they  are  damp 
from  escaping  steam;  the  engineman's  posi- 
tion, being  on  the  right  side,  escapes  most 
of  this,  however,  on  roads  which  run  their 
trains  right-handed  on  double  tracks.  The 
cloud  raised  from  ploughing  through  snow 
drifts  shuts  off  all  vision  for  the  time.  Some 
considerable  complaint  is  made  of  the  drivers 
throwing  mud  and  dirt  on  the  front  windows 
in  moist  weather. 

The  glare  from  the  furnace  door  when 
the  engine  is  stoked  makes  the  reading  of 
signals  much  more  diflicult.  There  is  an 
iron  shield  above  the  furnace  door  on  the 
engineman's  side,  which  protects  him  some- 
what. Many  enginemen  have  their  seat  cur- 
tained off  to  relieve  them  of  this  glare. 
After  looking  into  this  glow  from  the  posi- 
tion of  a  fireman  during  the  time  required 
to  shovel  in  five  or  six  shovels  of  coal,  it  is 
an  utter  impossibility  for  a  novice  to  read  a 
signal.  There  was  a  black  scotoma  before 
my  eyes,  the  size  of  the  furnace  door,  for 
fully  10  minutes,  and  I  could  distinguish 
nothing  except  eccentrically.  Firemen  have 
told  me  they  could  not  even  see  their  steam 
gage  for  several  minutes  after  a  stoking, 
and  when  one  takes  into  consideration  that 
from  three  to  ten  tons  of  coal  are  handled 
in  a  two  to  five  hours'  run,  there  is  not  much 
let-up  from  looking  into  the  fire-box,  and 
when  this  is  done  daily  for  five  or  six  years, 
or  even  longer,  before  a  fireman  can  expect 
to  become  an  engineman,  it  must  be  a  good 
pair  of  eyes  that  can  stand  it  and  pass  the 
required  standard  examination  for  promo- 
tion, without  a  rest  or  change. 

The  divergent  rays  from  the  headlight 
make  it  more  difficult  to  read  signals  if  there 
is  fog,  snow  or  mist  in  the  air;  with  the 
electric  headlights,  while  they  are  of  the 
greatest  advantage  in  all  other  ways,  this 
is  much  more  aggravated;  an  immense  disk 
of  reflecting  and  refracting  particles  is  di- 
rectly before  one.  and  it  is  almost  impossible 
to  distinguish  signals  through  it.  If  these 
headlights  were  built  on  the  same  principle 
as  the  searchlights  of  the  navy,  so  that  they 
would  throw  parallel  rays  and  could  be  de- 
flected to  strike  the  track  at  say  100  yds. 
distance  in  front  of  the  engine,  they  would 
be  greatly  improved.  This  effect  was  ob- 
tained on  the  Burlington  by  Mr.  J.  A.  Car- 
ney, Master  Mechanic,  by  making  an  exten- 
sion to  cut  off  the  divergent  rays  and  stop- 
ping the  light  down  with  a  diaphragm.  An 
18-in.  extension  with  the  light  stopped  down 
to  a  pencil  about  9  in.  in  diameter  made  a 
perfect  light. 

It  is  impossible  to  estimate  distances  ac- 
curately behind  an  electric  headlight,  or  to 
tell  how  far  off  an  oncoming  train  lighted 
with  one  is.  The  effect  on  the  eyes  of  look- 
ing into  an  approaching  electric  headlight  on 
double  tracks  is  very  much  the  same  as  look- 
ing into  a  searchlight,  but  it  is  unnecessary 
for  enginemen  to  look  directly  into  the  sourco 
of  light.  In  fog,  snow,  mist  and  rain  night 
signals  are  seen  at  a  greater  distance  than 
day.    The  foreground  and  background  of  day 


signals  make  a  great  difference  with  their 
being  easily  seen.  A  sky  background  is  the 
ideal;  the  kind  of  day  does  not  seem  to 
make  much  difference.  Signals  displayed  on 
roads  running  through  mountainous  country, 
and  especially  where  there  are  many  curves 
in  valleys,  are  very  hard  to  distinguish  from  ' 
the  elevated  position  on  either  side.  Woods 
stripped  of  their  leaves  or  in  full  foliage, 
the  proximity  to  buildings  and  bridges,  all 
tend  to  make  the  position  signals  less  dis- 
tinct, while  the  cross-bars. of  telegraph  poles 
are  very  confusing.  Undoubtedly  night  sig- 
nals are  much  easier  read,  as  the  contrast 
is  so  much  greater,  but  as  to  their  being 
seen  any  further,  or  so  far,  atmospheric  con- 
ditions being  the  same,  is  questionable.  The 
reflection  from  snow,  from  a  body  of  water, 
from  the  solid  green  of  foliage,  running  to- 
ward the  sun  when  near  the  horizon,  the 
shimmer  in  the  atmosphere  on  hot  summer 
days,  all  are  features  which  add  much  to 
the  difficulty  of  seeing  signals. 

Lenses  of  various  colors  were  experimented 
with  in  looking  into  the  fire-box  from  the 
fireman's  position,  and  then  trying  to  read 
day  and  night  signals.  Red,  blue,  green  and 
smoked  glasses  were  useless  or  worse,  but 
a  light  amber  lens  gives  a  perfect  result.  I 
could  look  into  the  fire-box  of  the  large  type 
engines,  see  all  parts  distinctly,  relieved  of 
the  blinding  glare,  see  about  the  cab  per- 
fectly, climb  on  the  seat  with  no  spot  before 
my  eyes,  and  the  signal  lights  maintain  their 
clear  definition  of  color,  white  being  tinged 
a  slight  yellowish.  The  green  light  cannot 
be  seen  at  so  great  a  distance  as  with  the 
naked  eye,  but  red  and  white  can  be  seen 
an  equal  distance  and  with  equal  distinct- 
ness. 

Men  exposed  to  the  heat  and  glare  of  fur- 
naces or  of  molten  metal  suffer  some  diminu- 
tion in  vision  of  the  eye  most  exposed,  i.e., 
the  left  in  right-handed  men,  and  vice  versa, 
but  this  is  very  rarely  permanent,  as  a 
change  and  rest  usually  brings  about  com- 
plete restoration  of  sight.  A  number  of  fire- 
men have  volunteered  the  information  that 
they  had  passed  their  entrance  examination 
all  right,  but  when  they  were  re-examined 
after  four  or  five  years'  service  their  left 
eye  was  not  so  good  as  the  right,  which  is 
the  one  next  to  the  fire-box  in  stoking. 

Protection  of  some  kind  is  the  only  method 
of  overcoming  the  effect  produced  by  the  im- 
pact of  snow,  mist,  rain  and  wind  against 
the  eye,  and  all  sorts  of  devices  are  resorted 
to.  Fully  90  per  cfnt.  of  the  men  questioned 
admitted  they  carried  some  form  of  protec- 
tion glass  for  such  an  emergency.  With 
lenses  before  my  eyes  I  found  no  difficulty 
in  facing  the  worst  storms;  the  glasses  did 
not  become  dimmed  enough  to  prevent  suf- 
ficient vision  to  read  signals  at  any  distance 
they  could  be  made  out  with  prevailing 
weather  conditions,  and  the  condition  of  the 
eyes  were  infinitely  better.  The  larger  the 
lenses  the  more  perfect  the  protection.  Fog- 
ging only  occurs  when  going  from  a  cold 
air  into  a  warm  one,  and  within  five  sec- 
onds after  contact  with  cold  air  the  lenses 
are  clear  again.  This  point,  however,  is  one 
small  factor  against  the  use  of  glasses  by 
trainmen,  as  the  engineer  is  unable  to  see 
distinctly  about  his  cab  for  the  few  moments 
his  glasses  are  fogged,  after  contact  with 
cold,  but  he  is  equally  unable  to  see  for  the 
same  length  of  time  as  a  result  of  coming 
in  contact  with  snow,  rain  and  wind  with 
the  naked  eye.  The  lenses  also  protect  the 
eyes  from  the  flying  coal  dust  in  the  cab. 
The  reflection  from  snow,  from  a  body  of 
water,  the  sun  near  the  horizon,  and  the 
shimmer  on  hot  days,  was  best  overcome 
with  the  amber  lensps.  The  difference  in 
the  care  taken  of  the  lamps  is  very  marked 
over  40  or  50  miles  of  road. 

Comparative  tests  were  made -of  different 
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makes  of  roundels  used  in  signal  work.  It 
was  found  that  the  difference  in  intensity 
of  color  of  a  signal  was  due  in  a  great  many 
cases,  not  to  the  care  taken  of  the  lamp, 
etc.,  but  to  the  poor  quality  of  the  roundels 
themselves,  there  being  a  difference  of  77 
per  cent,  in  the  amount  of  the  original  il- 
lumination transmitted  by  the  poorest  and 
best;  spectroscopically,  the  difference  be- 
tween 17.4  per  cent,  and  73.1  per  cent,  of 
pure  red  light  transmitted  by  the  red  round- 
els, and  13.2  per  cent,  and  30.2  per  cent,  of 
pure  green  light  by  the  green  roundels. 
(These  tests  have  been  reported  in  the  Rail- 
road Gazette.) 

Following  this  part  of  the  paper  is  a  dis- 
cussion of  the  reports  which  have  been 
adopted  by  representative  medical  societies 
as  to  standard  vision  and  hearing  required 
by  trainmen,  there  being  four  such  reports. 
These  reports  vary  little  in  essential  features 
and  the  author  advocates  the  adoption  of  a 
uniform  report,  in  order  that  uniformity  in 
examination  among  the  different  roads  be 
arrived  at.  The  more  important  sections  are 
then  discussed  singly.  The  section  referring 
to  the  minimum  requirements  for  acuteness 
of  vision  is  declared  to  be  the  most  import- 
ant and  all  the  reports  agree  that  20/20 
(6/VI)  vision  in  each  eye  without  glasses 
shall  be  required  for  entrance  into  service  or 
promotion. 

Dr.  Black  then  goes  on  to  tell  of  the 
studies  and  investigations  which  have  been 
made  of  this  subject  by  Doctors  William 
Thomson,  of  Philadelphia;  Charles  H.  Will- 
iams, of  Boston,  and  others.  With  this  part 
of  Doctor  Black's  subject  readers  of  the  Rail- 
road Gazette  are  already  familiar. 

Continuing  the  speaker  said:  If  the  vision 
of  men  examined  for  promotion  after  five 
years'  service  and  those  re-examined  in  ser- 
vice falls  below  the  standard  required,  and 
such  vision  could  be  brought  up  to  the  re- 
quired standard  by  glasses,  they  may  safely 
be  promoted  or  retained  in  service.  Glasses 
must  be  worn  if  they  are  necessary  to  secure 
adequate  vision.  Protection  to  the  eyes  by 
lenses,  more  especially  if  needed  to  correct 
any  refractive  error,  is  of  great  benefit. 

Some  of  Dr.  Black's  conclusions  are:  The 
best  known  standard  of  visual  acuity  and 
color  perception  should  be  required  of  men 
concerned  in  the  active  operation  of  trains. 

The  signal  systems  now  in  vogue,  while 
they  are  not  perfect,  are  suflBciently  adequate 
for  the  standard  of  vision  required  and  the 
present  speed  of  trains.     .    .    . 

Glasses  are  not  a  hindrance  to  enginemen, 
and  their  use  should  be  allowed  when  re- 
quired to  protect  the  eyes  or  to  bring  the 
vision  up  to  required  standard,  but  no  per- 
son should  be  accepteS  into  service  requiring 
them  or  who  will  accept  a  plus  lens  of  IVj 
or  2  D.     .     ... 

A  suggested  uniform  code  of  tests  and  rs- 
qulrements  Is  appended  to  the  paper. 


Railroad    Commissioners'    Convention. 


A  very  large  proportion  of  the  adminis- 
trative officers  of  the  Prussian  State  Rail- 
roads (and  of  other  State  administration 
corps)  are  lawyers,  or  rather,  are  graduates 
of  the  law  departments  of  the  universities; 
for  very  few  of  them  have  ever  "practiced 
law,"  as  we  understand  it;  and  most  of  them 
contemplated  an  administrative  career  when 
they  studied.  Naturally,  something  more 
than  strictly  legal  knowledge  is  desirable 
for  railroad  service;  and  something  more 
seems  to  be  required;  for  the  deans  of  the 
law  faculties  of  the  universities  have  given 
notice  to  the  students  that  henceforth  the 
Minister  of  Public  Works  will  not  consider 
any  applications  of  law  graduates  to  enter 
the  railroad  service  unless  they  can  show 
that  they  have  thoroughly  studied  political 
economy,  the  science  of  finance,  social  polit- 
ical legislation  and  technology. 


The  sixteenth  annual  convention  of  the 
National  Association  of  Railroad  Commis- 
sioners was  held  at  Birmingham,  Ala.,  No- 
vember 15  and  16.  The  President  of  the  As- 
sociation, Commissioner  John  V.  Smith,  of 
Alabama,  in  his  opening  address  presented 
an  argument  against  State  railroad  owner- 
ship. The  association,  after  listening  to  the 
report  of  the  executive  committee,  which 
dealt  with  the  question  of  damages  for  per- 
sonal injuries,  voted  to  instruct  the  execu- 
tive committee  to  prepare  a  bill  to  be  pre- 
sented in  the  various  State  Legislatures  de- 
fining the  rights  of  each  party  in  such  cases. 
The  association  also  favored  the  proposition 
that  legislation  should  he  enacted  in  each 
State  to  restrict  the  building  of  unnecessary 
competitive  railroads. 

The  committee  on  uniform  classification 
and  simplification  of  tariffs  reviewed  the 
subject  in  the  light  of  what  has  been  said 
upon  it  in  past  years,  and  declared  that  the 
people  still  demand  uniform  classification  of 
freight;  and  it  was  recommended  that  the 
Interstate  Commerce  Commission  be  asked 
to  again  investigate  the  whole  subject.  Pro- 
fessor B.  H.  Meyer  read  a  paper  on  the  val- 
uation of  railroads  in  the  United  States,  dis- 
cussing the  different  methods  adopted  by 
different  public  authorities  In  estimating  the 
value  of  railroad  property.  He  said  that  a 
compilation  is  now  being  made  of  statistics 
relating  to  each  railroad,  which  it  is  hoped 
will  throw  light  on  the  problem  of  making 
a  satisfactory  general  rule  for  valuation. 

The  committee  on  legislation  reviewed  the 
general  conditions  of  Federal  legislation  and 
declared  that  the  need  of  Federal  control  over 
rates  is  just  as  important  as  is  the  similar 
need  in  20  or  more  States  which  have  met 
the  problem  by  empowering  their  railroad 
commissions  to  regulate  rates. 

The  committee  on  safety  appliances  made 
a  report  endorsing  the  arguments  presented 
to  Congress  by  the  Interstate  Commerce  Com- 
mission in  its  last  annual  report,  and  rec- 
ommending the  passage  of  the  bill  for  the 
compulsory  use  of  the  block  system  which 
the  commission  presented  at  that  time.  The 
essential  parts  of  the  report  follow: 

The  existing  situation,  taking  the  country 
as  a  whole,  may  be  described  in  a  few  words. 
Most  of  the  principal  railroad  companies 
have  the  block  system  in  use  on  parts  of 
their  lines,  but  the  aggregate  mileage  of 
road  block  signaled  is  less  than  one-fifth  of 
the  total  in  the  country.  Collisions  continue 
to  occur  with  painful  frequency,  and  the  use 
of  the  block  system  is  extended  but  slowly. 
Some  few  roads  have  made  considerable  ex- 
tensions during  the  past  year,  but  on  others, 
and  In  all  parts  of  the  country,  important 
lines  remain  without  block  signals. 

As  to  the  best  method  of  block  signaling  it 
would  be  out  of  place  for  this  committee  to 
express  an  opinion.  Any  of  the  different  ar- 
rangements used  could  be  recommended  as 
immeasurably  better  than  the  continuance  of 
the  old  methods — time-table,  time  interval, 
flagging  and  torpedoes.  As  between  the  dif- 
ferent automatic  devices,  the  question  of  ex- 
cellencies or  defects  is  a  delicate  one,  be- 
cause in  many  features  the  apparatuses  of 
rival  manufacturers  or  patentees  differ  from 
one  another  chiefly  in  details;  in  those  de- 
tails of  construction  or  operation  which  are 
understood  only  by  men  intimately  ac- 
quainted with  them — the  inspectors  and 
maintalners  employed  by  the  railroad  com- 
panies. The  testimony  of  these  inspectors 
and  maintalners  has  not  been  collated  In 
available  form.  Wherever  block-signaling 
methods  or  apparatus  are  at  all  unsatisfac- 
tory the  fault  is  much  more  likely  to  be 
found  In  the  methods  of  administration  or 


of  care  taking  and  inspection  than  in  the 
mechanical  construction  of  the  devices  of 
the  principles  laid  down  for  their  operation. 
Much  of  the  non-automatic  block  signaling 
in  this  country  is  carried  on  with  an  insuf- 
ficient equipment  of  apparatus.  While  it  is 
possible  by  constant  care  to  carry  on  the 
work  with  a  degree  of  success  in  spite  of 
this  deficiency,  it  would  be  manifestly 
wrong  to  recommend  for  adoption  any  ar- 
rangement not  provided  with  all  of  the  gen- 
erally approved  signals,  distant  signals  and 
accessories. 

In  the  matter  of  legislation  this  commit- 
tee can  do  no  better  than  recommend  that 
this  convention  give  its  unqualified  indorse- 
ment to  the  proposition  made  by  the  Inter- 
state Commerce  Commission  to  Congress  in 
its  seventeenth  annual  report,  presented  last 
December.  That  proposition  embraced  a 
draft  of  a  proposed  law,  a  copy  of  which  is 
appended  hereto.  The  Commission  based  its 
recommendations  on  well-settled  experience 
in  England,  where  the  block  system  has  been 
universal  for  many  years,  while  at  the  same 
time  the  conditions  in  this  country  were  at 
every  step  fully  considered.  It  Is  much  to 
be  desired  that  a  statute  like  that  proposed 
to  Congress  be  proposed  and  adopted  in  each 
State;  but  in  view  of  the  fact  that  public 
opinion  on  the  subject  has  not  yet  become 
thoroughly  crystallized,  it  would  seem  best 
to  concentrate  attention  and  effort  on  the 
national  legislature,  at  least  for  the  present. 
.  .  .  We  may  summarize  our  conclu- 
sions by  saying  that  only  a  small  part  of 
the  railroad  mileage  of  the  country  which 
ought  to  be  block-signaled  is  block-signaled, 
the  railroads  themselves  being  judges;  that 
simple  unpatented  methods  and  apparatus 
are  available,  and  that  the  strong  arm  of  the 
law  is  needed  to  bring  about  a  satisfactory 
degree  of  progress  in  this  greatly  needed  im- 
provement. The  suggestion  that  the  rail- 
roads themselves  will  admit  the  need  of  ex- 
tension is  based  on  the  fact  that  some  rail- 
roads make  plans  for  new  block  signaling, 
but  postpone  their  execution.  But  this  ad- 
mission of  the  need  is  limited  to  lines  with 
considerable  traffic.  A  true  view  of  the  situa- 
tion is  more  comprehensive  than  this.  The 
block  system  is  needed  and  is  economically 
feasible  on  lines  of  both  light  and  heavy 
traffic.  But  on  lines  or  branches  which  do 
not  yield  a  satisfactory  profit  railroad  com- 
panies are  usually  very  reluctant  to  make 
even  a  small  expenditure  for  improving  the 
service,  and  therefore  it  behooves  the  public 
to  see  that  legislative  action  is  taken. 


Railroad   Shop  Tools. 


(Continued.) 


MUD  EING  DRELL. 

The  six-spindle  mud-ring  drill  shown  In 
Fig.  1  is  made  by  the  Niles-Bement-Pond 
Company,  New  York.  The  spindles  of  the 
machine  have  independent  drive  and  feed 
clutches  and  are  adjusted  along  the  cross 
rail  by  a  rack  and .  pinion.  The  dis- 
tance between  the  housings  is  12  ft.  1  In. 
The  minimum  distance  between  the  spindles 
is  8  in.  and  the  maximum  distance  from  the 
end  of  the  spindles  to  the  table  is  14  In. 
The  table  has  no  vertical  adjustment,  but 
it  has  a  cross  traverse  of  2  ft.  2  in.,  which 
is  adjustable  by  hand.  The  countershaft  has 
two  sets  of  pulleys,  24  in.  and  30  in.  in  diam- 
eter. These  take  a  5-in  belt  and  should  run 
at  175  and  225  r.p.m.  respectively. 

LOCOMOTIVE   FR.\.ME   DRILLS. 

This  type  of  machine  is  designed  for  drill- 
ing, reaming  and  tapping  the  sides  and  edges 
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Fig.    1 — Niles-Bement-Pond   Mud   Rinn   Drill. 


of  locomotive  frames,  but  may  be  used  to 
advantage  for  many  other  purposes.  The 
machine  shown  in  Fig.  2  is  made  by  the 
Bickford  Drill  &  Tool  Company,  Cincinnati, 
Ohio. 

The  arms,  one  of  which  is  made  to  rotate 
through  an  angle  of  30  deg.,  are  made  of 
pipe  section  and  are  adjustable  on  the  rail, 
either  by  hand  or  by  power.  The  spindles  have 
eight  changes  of  speed,  ranging  in  geomet- 
rical progression  from  49  to  120  revolutions 
per  minute,  and  are  provided  with  both  hand 
and  power  feed,  quick  advance  and  return, 
safety  stop,  automatic  trip,  dial  depth  gage 
and  hand-lever  reverse. 

The  back  gears  are  on  the  heads,  which 
arrangement  brings  the  power  direct  to  the 
work,  and  the  gears  may  be  engaged,  disen- 
gaged or  thrown  out  of  service  while  the 
machine  is  running;  the  operator  does  not 
have  to  reach  the  shifter  in  order  to  stop 
the  spindles.  The  depth  gage,  besides  en- 
abling the  operator  to  read  all  depths  from 
zero,  supplies  a  convenient  means  for  set- 
ting the  automatic  trip,  the  graduation 
showing  where  each  dog  should  be  set  in 
order  to  disengage  the  feed  at  the  desired 
points. 

The  automatic  trip  operates  at  as  manj' 
different  points  as  there  are  depths  to  be 
drilled  at  one  setting  of  the  work;  in  addi- 
tion it  leaves  the  spindle  free,  after  any  in- 
termediate tripping,  to  be  advanced,  or  raised 
and  advanced,  or  traversed  its  full  length, 
without  disturbing  the  setting  of  dogs;  it 
also  throws  out  the  feed  when  the  spindle 
reaches  its  limit  of  movement.  There  are 
eight   changes   of   feed,    ranging  in    geomet 


rical  progression  from  .007  to  .064  In.  per 
revolution  of  the  spindle.  The  tapping 
mechanisms  are  on  the  heads  and  are  fitted 
with  friction  clutches  operated  by  levers,  the 
handles  of  which  extend  around  under  the 
arms  within   convenient   reach   of  the  oper- 
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ator.     The   general   dimensions   of  this  ma- 
chine are  as  follows: 

Diameter  of  spindles,   least  section 2%  in. 

Spindles  bored  to  fit  Morse  taper No.  5 

Vertical  traverse  of  spindle   17  in. 

Max.  distance  under  spiudlos  over  table 30  in. 

Min,  distance  from  center  of  spindles  on 

plain  arms  to  face  of  housings 16  in, 

Min.   distance  from   center  of  spindle  on 

universal  arm  to   face   of   housings 18  in. 

Maximum  distance  from  center  of  spindles 

to  face  of  housings 40  in. 

Maximum  distance  between  end  spindles.27  ft.  4  in. 

Traverse  of  head  on  plain  arms 24  in. 

Traverse  of  head  ou  universal  arm 22  in. 

Length  of   rail    29  ft. 

Distance  from  floor  to  extreme  height  of 

spindles     10  ft.  2  in. 

Largest  diameter  of  driving  cone 24  in. 

Width  of  belt  for  cone 5  in. 

Size  of  tight  and  loose  pulleys 6  Vi  in.  x  24  in. 

Speed  ot   countershaft    4.50  r.p.m. 

Floor  space  required 7  ft.  4  in.  x  33  ft. 

Weight,  complete   49,000  lbs. 

LOCOJIOTIVE  FRAME  DRILLS. 

The  locomotive  frame  drill  shown  in  Fig. 
3  is  made  by  Foote,  Burt  &  Company,  Cleve- 
land, Ohio.  The  maximum  distance  between 
the  outside  centers  of  this  tool  is  23  ft.  6  in. 
The  length  of  the  table  is  24  ft.  6  in.,  and 
it  has  a  vertical  power  adjustment  of  2  ft. 
6  in.  on  the  uprights.  The  drill  has  three 
heads  as  shown,  the  head  nearest  the  driving 
cone  being  universal  in  its  motion.  The  mid- 
dle head  has  an  in-and-out  adjustment  of 
6  in.  and  the  third  head  has  a  vertical  ad- 
justment. All  of  the  heads  are  adjustable 
along     the     rail.     The     heads     have     three 


Fig.  2 — The   Bickford   Locomotive  Frame  Drill. 


changes  of  power  feed  obtained  by  means 
of  a  pull  pin.  The  power  feed  has  a  range 
of  16  in.  The  machine  will  drill  holes  up  to 
IV2  in.  in  diameter.  The  width  of  the  face 
of  the  cross  rail  is  14  in.  and  the  width  of 
the  face  of  the  column  is  8  in.  The  weight 
of  the  machine  complete  is  about  24,000  lbs. 


Creeping   Ralls. 


Fig.    3 — Foote,     Burt    &    Company's    Locomotive    Frame    Drill. 


In  a  written  discussion  of  Mr.  Samuel  T. 
Wagner's  paper  on  this  subject  presented  be- 
fore the  American  Society  of  Civil  Engineers 
Sept.  7  and  reprinted  almost  in  full  in  the 
Railroad  Gazette,  Sept.  23,  Mr.  F.  S.  Steveas. 
Division  Superintendent,  Philadelphia  & 
Reading,  and  a  member  of  the  society,  men- 
tions one  or  two  remarkable  cases  which 
came  under  his  observation.     He  says: 

The  term  "'creeping"  should  be  applied 
only  to  those  cases  in  which  the  rails  are 
moved   by   external   forces;     and   movement 
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■which  is  due  to  expansion  and  contraction 
should  not  be  considered.  The  only  force, 
then,  that  can  produce  the  trouble  is  the 
moving  train,  and,  as  the  friction  or  adhe- 
sion will  hold  the  rails  in  place  on  the  ties, 
it  follows  that  this  movement  must  occur 
when  the  rail  is  not  loaded  and  is  practically 
free  from  contact  with  the  ties.  Therefore, 
it  is  due  to  the  wave  motion  caused  by  the 
weight  of  the  train  passing  over  a  roadbed 
which  yields  more  or  less  to  the  compression 
and  is  somewhat  elastic.  The  movement, 
then,  must  precede  the  train,  and  will  in- 
crease directly  with  the  elasticity  of  the 
roadbed  and  the  condition  of  the  track  as 
to  surface.  The  writer  has  had  charge  of 
track  over  ground  which,  apparently  at  some 
time,  had  been  swamp,  and  the  soft  alluvial 
formation,  of  great  depth,  carried  the  em- 
bankment of  gravel,  not  exceeding  6  to  8  ft. 
high;  but  this  comparatively  thin  layer  of 
gravel  was  subjected  to  great  vibration  under 
passing  trains,  and  the  wave  in  front  of 
the  engine  was  very  perceptible.  The  result 
•was  that  frequently  the  splice-plates  were 
broken  at  the  center,  and  the  rails  separated 
from  6  to  12  in.,  the  splice-plates  evidently 
having  cracked  some  time  before,  and  the 
joint  parted  in  this  way.  If  there  were  no 
cracked  plates  to  part  and  thus  relieve  the 
strain,  the  bolts  were  sheared  off  and  the 
same  opening  appeared.  The  strange  fact, 
in  connection  with  the  parting  of  these 
splices,  was  that  the  joints  in  the  track  on 
the  hard  ground  adjoining  did  not  close,  but 
remained  open  for  a  distance  of  half  a  mile 
or  more  from  the  old  swamp,  and  there  the 
rails  ran  close  together  and  showed  a  ten- 
dency to  buckle.  The  movement  was  in  the 
direction  of  the  heavier  traflSc  and  up  grade. 

Similar  conditions  have  been  found  where 
new  ties  have  been  "spotted"  in  at  intervals 
and  have  not  received  proper  attention  with- 
in reasonable  time  afterward.  These,  becom- 
ing loose,  hung  by  the  spikes  and  gave  the 
rails  so  little  support  that  violent  wave  mo- 
tion was  set  up  and  the  consequent  creeping 
took  place.  The  effect  of  loose  ties  is  more 
noticeable  where  the  tracks  are  curved,  for 
where  the  tr^fBc  is  heavy  and  slow,  and 
trains  are  long,  and  where  the  track  is  sur- 
faced for  high  speed,  the  load  shifts  to  the 
low  rail  and  the  wheels  that  travel  on  the 
high  rail  must  slip.  In  addition  to  the  wave 
motion,  there  is  the  dragging  effect  of  the 
sliding  wheels,  with  the  result  that  the  outer 
rail  of  the  curves  creeps  and  the  inner  rail 
does  not. 

Loose  splice-plates  also  affect  the  creeping 
of  rails,  and,  where  other  conditions  are 
good,  loose  splices  alone  will  cause  some 
movement.  The  remedy  is  to  prevent,  as  far 
as  possible,  all  wave  movement  by  using 
rails  of  sufficient  weight  to  carry  the  loads 
•without  appreciable  deflection,  build  firm  and 
unyielding  roadbeds,  and  use  enough  good 
ballast  to  distribute  the  load  properly  and 
see  that  it  is  kept  open,  so  that  all  water 
may  escape  quickly  and  without  saturating 
and  softening  the  roadbed;  then  keep  all  ties 
tamped  to  a  true  and  uniform  bearing,  each 
tie  carrying  its  proper  proportion  of  the 
load.  The  rails  in  such  track  will  creep  very 
little,  and  no  trouble  will  be  found  in  keep- 
ing the  proper  expansion  allowance  at  the 
joints,  if  the  splices  are  kept  uniformly 
tight. 

On  the  Chicago  &  Alton  rails  133  ft.  long 
are  being  used,  and  it  is  understood  that 
there  is  no  trouble  with  them.  The  only 
question,  in  this  matter  of  length  of  rail,  Is 
that  of  handling,  and  that  should  not  cause 
much  trouble  to  roads  close  to  their  sour;;e 
of  supply.  The  writer  does  not  lielieve  that 
there  has  ever  yet  been  any  trouble  with 
tracks  which  could  be  traced  to  excessive 
length  of  rail,  but  there  has  been  a  great 
'V-al    of    trouble    caused    by    creeping    rails 


which  crept  because  they  were  neglected,  or 
the  ties  were  loose,  the  joints  were  loose,;  the 
surface  poor,  or  the  men  in  charge  incom- 
petent. When  engines  and  cars  ride  smooth- 
ly, without  jolt,  jar,  sway,  or  lurch,  the  rails 
are  not  creeping  to  any  great  extent.  It  is 
poor  track  which  does  the  creeping,  unless 
the  trouble  lies  below  the  bottom  of  the  road- 
bed. Drainage  is  the  "whole  thing"  in  mak- 
ing and  maintaining  good  track  which  will 
hold  its  surface  and  stay  where  it  is  placed, 
and  the  cost  of  maintenance  varies,  as  to 
rail  and  labor,  very  nearly  in  proportion  to 
the  tonnage  moved.  Eliminate  the  wave  mo- 
tion by  thorough  drainage,  sufficient  weight 
of  rail,  good  ties,  and  good  surface,  with 
tight  joints,  and  no  fear  need  be  entertained 
on  account  of  trouble  caused  by  creeping 
rails. 


A  New  Automatic  Pump  Controller. 

The  accompanying  illustrations  show  an 
automatic  pump  controller  designed  by  the 
Westinghouse  Electric  &  Manufacturing  Coto- 
pany  for  use  with  its  Type  C  polyphase  mo- 


Westinghouse  oil  immersed  auto-starter,  with 
a  starting  and  stopping  mechanism  con- 
nected by  a  link  and  governed  by  a  weighted 
lever.  This  lever  moves  freely  through  an 
arc  of  138  deg.  in  a  slot  in  the  drum  of  the 
automatic  device,  falling  this  distance  when 
the  action  of  the  float  has  turned  the  drum 
sufficiently  to  lift  the  weight  just  past,  a  per- 
pendicular position.  As  the  water  level  7.s 
lowered,  ihe  drum  is  turned  by  the  falling 
float  and  the  weight  is  slowly  lifted  until  it 
reaches  and  passes  an  upright  position  and 
falls  through  138  deg.,  throwing  the  handle 
to  a  full  running  position  and  starting  the 
pump.  As  the  water  rises,  the  rising  float 
turns  the  drum  in  the  opposite  direction,  and 
the  weight  is  lifted  until  it  falls  to  its  orig- 
inal position,  throwing  the  handle  in  the 
opposite  direction  to  the  off  position  and 
stopping  the  pump. 

In  order  to  secure  an  even  and  gradual 
action  of  the  auto-starter,  the  impetus  of 
the  falling  weight  is  checked  by  the  action 
of  a  dash  pot,  which  can  be  adjusted  to  regu- 
late the  speed  of  the  movement.  The  weight 
arm  or  lever  moves  loosely  upon  the  shaft, 
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Front   Vicic.  Rear  Vieir. 

Westinghouse    Float    Mechanism   for    Automatic    Pump    Controller. 


tors,  from  .5  to  50  h.p.  capacity.  By  its  use, 
the  pump  is  automatically  started  when  the 
water  in  the  tank  falls  below  a  predeter- 
mined level  and  is  again  automatically 
stopped  when  the  water  reaches  a  certain 
depth.  The  actuating  power  is  a  single  com- 
bination of  ropes  and  levers  as  shown  in  the 
accompanying  diagram,  connected  with  a 
float  in  the  tank,  and  with  the  Starting  lever 
of  the  device.  It  is  reliable  in  action,  and  no 
constant  attendance  is  necessary. 

In   principle  this  controller  consists  of  a 


ire}c/hf 
Diagram    of   Float    Mechanism. 


and  as  it  falls  it  compresses  two  spiral 
springs.  These  are  coiled  loosely  around  the 
shaft  and  press  against  a  casting  which  is 
keyed  to  the  shaft,  but  which  is  prevented 
from  turning  by  a  pawl,  held  by  notches  in 
the  main  casting.  The  weight  arm  com- 
presses the  springs  and  then  trips  the  pawl, 
which  the  springs  move  quickly  to  the  next 
notch.  The  pawl  is  tripped  three  times  in 
the  downward  movement  of  the  weight. 
Bach  time  it  is  tripped,  it  allows  the  shaft 
to  be  turned  a  certain  distance  by  the  com- 
pressed springs,  and  the  auto-starter  is 
thrown  through  the  three  notches,  starting 
or   stopping  the  motor. 

The  attachment -for  operating  the  control- 
ler shown  in  the  diagram  is  designed  for  use 
when  the  controller  is  placed  below  the  tank. 
If  desired,  the  controller  may  be  mounted 
above  the  tank,  a  rod  attached  to  the  float 
and  passed  through  the  end  of  the  lever  re- 
placing the  rope  illustrated,  and  the  stop 
balls  being  attached  to  this  rod.  Owing  to 
the  many  different  conditions  of  installation, 
and  the  simplicity  of  the  float  mechanism, 
the  Westinghouse  Electric  &  Manufacturing 
Company  does  not  furrish  this  portion  of  the 
outfit,  but  simply  the  controller  as  illus- 
trated. 
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In  the  obituary  notice  of  Mr.  Gustave 
Bouscaren  printed  November  11  the  state- 
ment was  made  that  he  had  charge  of  the 
reconstruction  of  the  Covington  &  Cincinnati 
suspension  bridge.  This  is  incorrect.  The 
engineer  in  charge  of  the  work  was  Mr.  Wil- 
helm  Hildenbrand,  as  is  well  known  to  read- 
ers of  the  Railroad  Gazette.  Mr.  Bouscaren's 
work  in  connection  with  the  rebuilding  of 
the  bridge  was  the  remodeling  of  the  anchor- 
ages and  the  repairing  of  the  cable  ends 
where  they  had  been  somewhat  damaged. 


SUBURBAN    TRAFpiC. 

A  considerable  extract  from  the  report  on 
-suburban  traffic  prepared  by  Mr.  A.  W.  Sul- 
livan for  discussion  at  the  International  Rail- 
way Congress  and  printed  in  the  bulletin  of 
the  congress  will  be  found  on  another  page. 
Mr.  Sullivan's  method  of  inquiry  was  to  send 
a  circular  containing  100  questions  to  the 
railroads  concerned  with  suburban  traffic. 
Of  these  railroads  129  replied,  but  only  S2 
-gave  the  information  which  forms  the  basis 
of  the  report;  yet  a  casual  glance  at  the 
list  of  cities  represented  shows  that  the  data 
collected  covers  all  of  the  most  important 
suburban  districts  in  the  country.  Including 
all  cities  of  first  magnitude,  the  report  covers 
28  suburban  services  within  the  United 
.  States,  one  in  Canada  and  three  in  South 
America,  and  it  is  interesting  as  a  statistical 
curiosity  that  the  number  of  passenger  rides 
per  year  in  these  28  United  States  services 
is  given  as  135,802,000,  nearly  60  per  cent, 
more  than  the  total  population  of  the  United 
States.  The  questions  which  were  submitted 
to  the  railroads  to  furnish  data  for  the  re- 
port are  most  minute,  as  may  be  gathered 
from  the  fact  that  many  of  the  100  topics 
are  subdivided  into  four  or  five  parts.  It 
has  not  seemed  advisable  to  reprint  the  gen- 
eral discussion  of  American  suburban  traffic, 
for  the  majority  of  the  information  there 
given  is  quite  familiar  to  all  who  know 
American  railroads,  and  is  evidently  in- 
tended chiefly  for  the  delegates  from  foreign 
countries.  But,  at  the  risk  of  repeating 
familiar  figures,  the  table  showing  the  num- 
ber of  seats  per  car  and  the  principal  dimen- 
sions and  characteristics  of  the  suburban 
cars  of  each  of  the  lines  reporting  has  been 
given  in  full,  because,  although  the  subject 
matter  is  not  new  to  the  readers  of  the  Rail- 
road Gazette,  it  is  very  valuable  for  purposes 
of  reference. 

The  table  of  suburban  fares,  forming  part 
of  the  report,  is  not  shown,  because  the  ques- 
tion (No.  9)  which  was  asked  regarding  sub- 
urban rates  of  fare,  single  and  return,  to  the 
chief  terminal  stations  from  eight  stations 
distant  respectively  five  to  12  miles  from  the 
terminals,  was  answered  by  the  railroad 
companies  in  such  a  way  that  the  results 
are  misleading.  The  rates  of  fare  quoted 
seem  in  almost  every  case  to  be  the  simple 
round  trip  rate  that  would  be  accorded  to 
the  transient  traveler;  consequently,  the  fig- 
ures shown  are  so  high  that  they  do  not  at 
all  represent  one  of  the  characteristic  fea- 
tures of  American  suburban  travel — the  low 
rate  for  commutation  tickets.     It  is  to  be 


regretted  that  this  question  could  not  have 
been  worded  somewhat  differently,  so  that 
this  most  full  and  comprehensive  report 
would  have  had  the  minimum  commutation 
fare  instead  of  that  of  the  ordinary  trav- 
eler's ticket,  the  price  of  which  is  not  spe- 
cially important  from  the  standpoint  either 
of  the  railroad  or  of  the  traveler.  It  is  the 
transportation  which  must  be  used  twice  a 
day  every  week  day  in  the  year  which  inter- 
ests the  suburban  resident  and  builds  up  or 
keeps  back  the  growth  of  "commuter"  terri- 
tory. 

With  the  same  fundamental  necessities  of 
providing  rapid  transit  from  a  central  loca- 
tion in  a  crowded  city  to  the  suburban  resi- 
dential territory  and  of  providing  it  cheaply, 
there  are  interesting  differences  in  the  way 
the  problem  is  worked  out  in  England  and 
in  the  United  States,  the  two  countries  where 
it  is  perhaps  most  strongly  felt.  The  great 
burden  of  the  British  railroads  supplying 
large  industrial  centers  is  the  requirement 
that  workingmen's  trains  should  be  run  at 
certain  hours  of  the  day,  carrying  workmen 
at  a  greatly  reduced  rate.  As  an  example  of 
the  attitude  of  the  British  railroads  toward 
these  trains,  it  is  interesting  to  see  that 
every  little  while  some  one  gets  arrested  for 
traveling  on  a  workingmen's  train  under 
false  pretences,  is  punished,  and  the  fact  of 
his  arrest  and  conviction  is  widely  adver- 
tised by  the  railroads.  In  short,  they  re- 
gard the  traffic  as  oppressive  and  are  desirous 
of  doing  as  little  of  it  as  possible,  although 
it  is  done  at  rates  which  compare  pretty 
closely  with  American  commutation  rates 
in  the  vicinity  of  the  largest  cities.  But  the 
British  workingmen's  trains  run  for  short 
distances  only,  so  that  the  average  passen- 
ger mile  rate  must  bear  a  much  larger  ter- 
minal charge  than  is  the  case  with  us.  On 
the  ordinary  suburban  services  of  the  Eng- 
lish roads  the  tendency  seems  to  be  rather 
to  give  second  class  accommodations  at  a 
rate  somewhat  less  than  the  regular  third 
class  than  to  greatly  increase  third  class 
business  at  a  lower  rate.  The  traveler 
who  is  unfortunate  enough  to  find  him- 
self in  a  third  class  car  during  the 
morning  rush  hours  can  understand  the 
reason  for  this.  Yet,  as  a  matter  of 
fact,  it  frequently  happens  that  the  sec- 
ond class  cars  in  the  suburban  service  are 
less  comfortable  than  the  third  class  cars 
found  elsewhere,  so  that  the  traveler's  only 
gain  is  in  comparative  seclusion,  and  this 
is  chiefly  a  theoretical  consideration  in  rush 
hours.  In  fact,  so  large  a  proportion  of  the 
British  suburban  travelers  decide  every  year 
that  they  cannot  stand  third  class  for  their 
regular  trips  every  day,  that  on  many  of 
the  trains  second  class  cars  are  in  the  ma- 
jority during  rush  hours.  The  average  of 
British  suburban  fares  is  brought  down  by 
the  sale  of  workingmen's  tickets,  but  there 
is  little  doubt  that  the  ordinary  British  sub- 
urban resident  pays  considerably  more  for 
his  transportation  than  does  the  American. 
It  is  unfortunate  that  the  question  relative 
to  fares  did  not  call  for  the  minimum,  so 
that  the  subsequent  report  dealing  with 
Great  Britain  could  have  furnished  material 
for  an  interesting  comparison. 

Mr.  Sullivan,  as  is  well-known,  designed 
the  Illinois  Central  suburban  cars  of  the 
side  door  type,  and  it  is  evident  throughout 
the  report  that  he  believes  them  to  be  the 
best  car  possible  for  this  work.     He  makes 


mention  of  the  fact  in  his  report  that  100 
passengers  have  been  discharged  from  a  car 
at  a  terminal  station  in  four  seconds,  and 
that  ordinary  stops  at  intermediate  stations 
where  many  passengers  leave  and  enter  the 
trains  are  made  in  six  to  eight  seconds.  This 
is  certainly  a  most  creditable  record.  The 
ordinary  British  type  of  car  with  side  doors 
and  transverse  partitions,  unprovided  with 
an  aisle,  can  discharge  passengers  with  great 
rapidity,  but  time  is  lost  in  taking  them  up 
because  of  the  tendency  of  the  traveler  to 
walk  along  the  car  in  search  of  a  compart- 
ment where  he  can  find  a  seat.  The  Illinois 
Central  cars  combine  the  advantage  of  side 
doors  at  frequent  intervals  with  that  of  the 
aisle,  which  enables  the  passenger  to  enter 
wherever  he  happens  to  be,  and  look  for  a 
seat  while  the  train  is  in  motion.  The  fol- 
lowing points  are  among  the  author's  con- 
clusions of  the  methods  to  be  employed  in 
the  working  of  a  suburban  service  of  the 
most  successful  type:  The  arrangements  for 
passengers  to  go  to  and  from  the  trains  must 
be  short  and  direct  and  the  station  platforms 
level  with  the  floor  of  the  cars;  cars  must 
be  of  large  capacity,  with  side  doors  to  get 
the  greatest  freedom  of  movement  for  en- 
trance and  exit;  provision  must  be  made 
for  the  distribution  of  passengers  through- 
out the  train  while  in  motion;  the  car,  as 
the  vehicle  of  transportation  and  the  pri- 
mary unit,  is  the  factor  to  which  every- 
thing else  must  conform;  in  the  case  of  new 
lines  to  be  built  the  type  of  car  should  first 
be  determined  and  the  railroad  then  de- 
signed to  fit  the  car;  the  locomotive  should 
be  proportioned  to  handle  trains  of  maxi- 
mum size  at  the  speed  demanded  by  the 
train  schedule;  the  greatest  train  movement 
and  the  highest  degree  of  speed  and  economy 
in  operation  are  to  be  obtained  by  schedules 
which  provide  for  the  movement  of  trains 
at  uniform  speed  and  stopping  at  all  sta- 
tions on  the  same  track;  separate  tracks 
should  be  provided  upon  lines  of  heavy  traf- 
fic for  trains  which  are  run  at  high  speed 
and  do  not  stop  at  all  stations. 


THE     EARNING     VALUE     OF     RAILROAD 
IMPROVEMENTS. 


The  enormous  sums  of  money  that  have 
been  or  are  being  expended  by  some  of  the 
trunk-line  railroads,  for  extensions  and  im- 
provements in  the  last  few  years,  has  at- 
tracted very  general  attention,  and  the  ques- 
tion is  often  asked.  Will  it  pay?  The  bene- 
fits and  profits  resulting  from  extensions  to 
secure  new  business,  from  reduced  grades 
and  curvature,  from  cut-offs  to  shorten 
through  lines,  and  from  improved  track  and 
machinery  are  usually  obvious  enough.  But 
this  cannot  always  be  said  of  the  very  large 
expenditures  often  made,  the  objects  of 
which  seem  to  be  the  insuring  of  greater 
safety  of  operation,  the  expediting  of  travel 
and  business,  and  the  promotion  of  the  com- 
fort and  convenience  of  the  public.  A  note- 
worthy example  is  the  complete  rearrange- 
ment and  rebuilding  by  the  Pennsylvania 
railroad  of  Its  yards  at  West  Philadelphia, 
particularly  with  reference  to  its  passenger 
traffic.  With  its  many  lines  entering  and 
leaving  Philadelphia  through  the  West  Phil- 
adelphia yard,  including  the  very  crowded 
tracks  of  the  main  lines  to  New  York,  to 
Washington  and  to  the  West,  "the  situation 
had  become  greatly  complicated,  particularly 
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at  the  grade  crossings  and  points  of  switch- 
ing to  diverging  tracks. 

With  great  ingenuity  and  engineering 
skill,  the  West  Philadelphia  system  of  tracks 
has  been  reconstructed  so  that  there  are  uo 
grade  crossings  either  on  passenger  or 
freight  tracks,  each  main  line  having  its  en- 
'  trance  and  its  exit  unbroken  and  independent 
of  the  others.  How  this  has  been  accom- 
plished was  briefly  described  in  the  Railroad 
Gazette  of  March  27,  1903.  While  exact  fig- 
ures are  not  at  hand  it  Is  safe  to  say  that 
the  aggregate  cost  of  this  feature  of  the 
West  Philadelphia  improvements  has  been  in 
the  neighborhood  of  a  million  dollars;  and 
a .  correspondent  writes  to  inquire  on  what 
basis  the  officers  of  the  road  can  make  cal- 
culations which  will  justify  such  an  enor- 
mous outlay.  Doubtless  in  planning  these 
improvements,  there  were  in  the  minds  of 
the  officials  of  the  road  reasons  for  incur- 
ring this  large  expense  other  than  those 
dictated  by  mere  physical  utility. 

Improvements  designed  to  prevent  acci- 
dents and  to  avoid  delays  to  trains,  have 
a  tangible  value  which  the  engineer  and  sta- 
tistician can  formulate  and  estimate  with 
approximate  exactness.  If  it  be  known  from 
experience  that  an  accident  is  likely  to  occur 
at  a  given  grade  crossing  once  in  so  many 
years,  and  that  each  such  accident  is  likely 
to  involve  damages  to  life  and  property 
amounting  to  a  given  sum,  it  is  easy  enough 
to  capitalize  the  value  of  those  losses  and  to 
figure  what  expenditure  will  be  justified  in 
making  such  accidents  impossible.  In  the 
case  also  of  train  delays,  the  reduction  of 
grade  and  curvature,  the  saving  of  distance, 
and  numerous  other  items,  their  value  is 
capable  of  more  or  less  exact  computation. 
But  the  wise  modern  railroad  manager  does 
not  stop  within  the  limits  of  such  estimates. 
He  must  be  more  than  an  engineer  and  statis- 
tician. He  must  have  that  rare  business 
judgment  or  instinct  which  lies  at  the  bot- 
tom of  all  commercial  success,  joined  with 
faith  and  courage  in  his  convictions.  In  ef- 
fect this  faculty  amounts  to  a  correct  fore- 
sight of  what  the  public,  present  and  future, 
wants  and  will  buy,  whether  it  be  in  the 
matter  of  calico  or  of  transportation.  Im- 
provements of  the  character  referred  to, 
while  their  physical  value  receives  full  rec- 
ognition, have  another  value  that  may  be 
of  even  greater  importance.  If  the  American 
traveler  attaches  undue  importance  to  the 
elements  of  quick  time,  punctuality  of  trains 
and  physical  comfort,  the  railroad  manager 
may  deplore,  but  he  cannot  ignore  it.  While 
to  the  average  railroad  passenger  the  fact 
that  his  train  is  delayed  for  a  few  minutes, 
or  that  he  arrives  at  his  destination  half  au 
hour  late  may  be  a  matter  of  no  practical 
importance,  he  will  resent  it  deeply,  and  may 
for  no  better  reason  transfer  his  patronage 
and  influence  to  a  rival  line.  The  unavoid- 
able publicity  of  an  accident  on  any  road 
will  prejudice  the  public  against  that  road  to 
a  greater  or  less  degree.  Not  a  few  persons 
have  bean  known  to  forswear  a  road  because 
their  car  was  not  properly  ventilated;  or, 
more  frequently,  because  their  meals  in  the 
dining  car  were  not  satisfactory.  On  the 
other  hand  they  may  stick  like  bosom 
friends  to  the  road  that  meets  their  exalted 
expectatiors  and  work  like  beavers  for  it. 
Influences  of  this  character,  while  apparent- 
ly trivial,  may,  in  the  aggregate,  have  an 
Important  influence  upon  the  business  of  a 


railroad.  Knowing  this,  the  wise  manager 
may  be  amply  justified  in  expenditures 
which  neither  arithmetic  nor  engineering 
would  alone  dictate.  While  money  invested 
to  put  a  road  in  the  best  physical  condition, 
to  avoid  the  possibility  of  accidents,  and  to 
prevent  delays,  may  not  always  be  war- 
ranted by  prospective  reduction  of  operat- 
ing expense,  such  investments  may  be  amply 
justified  by  increase  in  net  earnings.  The 
wideawake  railroad  manager  understands 
this  and  shapes  his  policy  accordingly;  and 
what  manager  has  ever  so  shaped  his  policy 
and  not  been  vindicated? 


GROWTH  OF   RAILROAD   BONDING. 


Poor's  railroad  statistics  for  1903,  recent- 
ly published,  contain  two  entries  of  excep- 
tional significance.  The  total  capital  stock 
of  American  railroad  companies  is  given  at 
$6,355,207,335,  and  their  bonded  debt  at 
$6,722,216,517,  or  an  excess  of  bonds  over 
stock  of  $367,009,182.  Taking  the  same 
authority  the  excess  of  bonds  over  stock  in 
1902  was  387  millions.  In  1901  stock  and 
bonds  were  nearly  equal  with  $5,978,796,249 
for  the  former  and  $6,035,469,741  for  the 
latter.  In  1900  stock  exceeded  bonds  by 
$45,753,496,  and  in  the  year  preceding  by 
$97,323,154.  But  for  the  twelve  years  pre- 
ceding, except  in  a  single  year,  we  find 
bonded  debt  predominating  and  usually  by 
several  hundred  million  dollars — in  1892  the 
highest  disparity  being  reached  when  stock 
stood  at  $4,863,119,073  and  bonds  at  $5,406.- 
955.004.  When  we  extend  the  comparison 
for  a  period  of  thirteen  years  still  further 
back  to  1874  inclusive  we  find  for  that  pe- 
riod no  significant  disparity  in  the  two  sets 
of  securities. 

If  the  figures  for  issues  of  railroad  bonds 
for  1904  were  available  there  is  little  doubt 
,that  they  would  show  the  ratio  of  bonds  to 
stocks  still  mounting  higher.  "Collateral 
trust"  bonds,  "convertible"  bonds,  debenture 
bonds  and  various  issues  of  junior  bonds, 
some  with  and  some  without  mortgage  se- 
curity, have  come  out  abundantly,  to  say 
nothing  of  the  "short  note"  device  so  com- 
mon a  few  months  ago  and  representing  a 
class  of  security  sooner  or  later,  in  many 
cases,  to  be  refunded  into  bonds.  On  the 
face  of  the  situation  It  seems  extremely 
probable  that  the  railroads  of  the  country, 
after  a  temporary  reaction  in  the  direction 
of  stock  issues  extending  over  three  years 
beginning  in  1899,  have  again  entered  a 
period  when  bonds  will  be  predominant, 
and,  it  may  be,  predominant  in  a  remark- 
able degree.  Such  a  situation  is  worth  its 
brief  study  both  as  to  causes  and  results. 
Its  causes  are  not  hard  to  find.  In  the 
first  place  a  period  of  railroad  consolida- 
tion has  been  attended  with  extensive  issues 
of  new  bonds  to  buy  up  stocks  for  control. 
The  process  has  assumed  a  number  of  dif- 
ferent forms,  but  there  may  be  mentioned 
specifically  the  "holding"  company,  some- 
times conservative  in  aims  and  results,  but 
more  often  attended  with  speculative  facts 
or  perils.  Again,  the  marketing  of  new  rail- 
road securities,  particularly  stocks,  has  had 
to  meet  sharp  rivalry  of  other  securities 
pressed  for  sale.  The  "industrial"  bond 
with  its  alluring  high  return  for  Income 
has  competed  sharply  with  the  railroad 
security.     So   have   the   street   railway    cor- 


porations in  their  effort  to  secure  the  funds 
for  fresh  enterprise.  Finally,  not  to  men- 
tion minor  causes,  the  average  investor,  as 
distinguished  from  the  mere  speculator,  has 
grown  keener  in  his  discriminations.  While 
there  will  always  be  lambs  for  "the  street" 
to  shear,  many  of  them  have  grown  to  be 
wise  sheep  and  the  mere  variety  and  num- 
ber of  the  forms  of  investment  pressed  upon 
the  man  who  has  the  money  to  buy  has  edu- 
cated him  in  values — an  education  that  has 
measurably  turned  him  from  the  railroad 
share  and  toward  the  higher  security  of  the 
railroad  bond.  As  an  illustration  of  this 
new  attitude  of  the  investor,  it  will  be  re- 
called that  the  prospective  cutting  of  a 
"melon"  by  a  railroad  company  a  few^  years 
ago  lifted  the  market  price  of  the  stock; 
nowadays  it  is  more  likely  to  depress  it. 
Among  intelligent  investors  the  "melon"  is 
not  the  popular  fruit  that  it  was  in  earlier 
days  of  railroad  gardening. 

Apart  from  the  precedent  supplied  by  the 
long  and,  on  the  whole,  decided  dominance 
of  bonds  over  stocks  during  the  period  of 
20  years  before  1899  the  forecast  suggests 
a  pretty  protracted  "bond  period"  in  the 
immediate  future.  While  the  funded  debts 
of  our  railroads  have  greatly  increased  it 
is  not  to  be  forgotten  that  they  cover  greatly 
enlarged  plants  and  that  a  railroad  system 
carries  the  same  amount  of  debt  at  from 
one-half  to  two-thirds  the  fixed  charge  repre- 
sented by  the  old  7  and  6  per  cent,  bonds 
now  almost  extinguished  by  refunding.  Con- 
solidation has  gone  on  swiftly  but  it  is  by 
no  means  ended  and  the  new  bonds  that  pur- 
chase control  are  one  of  its  most  familiar 
marks.  Again,  the  new  electric  ventures  of 
the  great  steam  lines  whether  for  electric 
lines  or  for  electric  equipment  of  steam 
roads,  carry  the  bond  theory  of  the  future 
into  large  spaces.  And  it  is  a  forecast  to 
be  welcomed  rather  than  feared.  While  a 
"bond  period"  may  have  its  abuses  it  does 
not  lend  itself  to  them  as  readily  as  a  time 
of  stock  expansion,  distribution  and  bonus; 
it  connotes  more  conservative  financing  and 
a  saner  form  of  investment;  and,  as  a  token 
of  railroad  prosperity,  if  one  looks  over  the 
returns  of  railroad  capitalization  for  almost 
a  third  of  a  century,  he  will  find  that,  as  a 
general  proposition,  good  times  have  been 
coincident  with  the  larger  ratios  of  bonded 
debt  to  share  capital — albeit  panics  and 
crises  have  betimes  played  considerable 
havoc  witl^  both. 


Gross  Earnings  for  October. 


Railroad  gross  earnings,  which  first  began 
to  show  gains  in  the  month  of  August,  still 
continue  to  show  substantial  increases  over 
last  year.  For  the  first  few  months  of  1904, 
owing  to  strikes  and  bad  weather  through- 
out all  sections  of  the  country,  railroad  earn- 
ings received  a  severe  set-back  and  were,  as 
a  whole,  far  below  those  reported  in  the  cor- 
responding period  of  1903.  During  the  last 
three  months,  however,  aided  by  favorable 
weather  and  a  general  revival  in  business, 
most  of  the  railroads  have  been  able  to  show 
good  increases  in  gross.  For  the  month  of 
October,  87  railroads  show  a  gain  of  $2,456,- 
913  over  the  same  month  in  1903.  This  com- 
pares with  a  gain  on  91  roads  in  September 
of  $2,589,768,  and  on  87  roads  in  August  of 
$1,551,206.  Of  65  of  the  more  important  rail- 
roads reporting  earnings  for  October,  42 
show  increases  and  23  decreases;  but  the 
losses,  with  only  a  few  exceptions,  are  small. 
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The  increase  in  traffic  during  October  seems 
to  have  been  more  or  less  general  throughout 
the  country,  but  the  heaviest  traffic  has  been 
in  the  Middle  and  Middle  West  and  trunk 
line  territory.  It  is  rather  an  unusual  state 
of  affairs  that  the  trunk  lines  should  be  the 
first  to  show  the  effect  of  the  larger  move- 
ment of  traffic,  as  the  Northwest  and  South- 
west are  generally  the  first  to  respond  to 
either  good  or  bad  influences  in  traffic.  It 
is  undoubtedly  a  fact  that  the  travel  to  and 
from  the  Louisiana  Purchase  Exposition  has 
aided  materially  in  increasing  the  traffic  re- 
ceipts of  the  east  and  west  trunk  lines  and 
of  the  railroads  in  the  Middle  and  Middle 
West.  Among  the  southern  roads,  the  earlier 
movement  and  size  of  the  cotton  crop  has 
been  favorable  to  larger  earnings.  In  the 
Northwest,  the  movement  of  grain  has  not 
been  up  to  what  it  should  be  at  this  season 
of  the  year  owing  to  unusually  high  prices 
in  the  grain  market  at  Chicago.  These  prices 
have  resulted  in  a  large  decrease  in  grain 
exports  to  England  and  have  affected  ad- 
versely the  grain  traffic  of  the  northwestern 
railroads,  al- 
though the  traffic 
in  farm,  agricul- 
tural products 
and  miscellaneous 
freight      in      this 


the  Central  of  Georgia,  $147,709.  The  heav- 
iest loss  in  receipts  was  made  by  the  Atchi- 
son, Topeka  &  Santa  Fe,  which  shows  a  de- 
crease of  $1,026,646  for  the  month.  This 
was  due  to  the  extremely  severe  floods  which 
occurred  during  October  and  which  inter- 
rupted the  traffic  of  this  road  for  several 
weeks.  Other  decreases  in  earnings  reported 
were:  Great  Northern,  $224,436;  Chicago  & 
North  Western,  $175,608;  Colorado  &  South- 
ern, $78,248;  Central  Branch  (Missouri  Pa- 
cific), $55,000,  and  the  Grand  Trunk,  $48,313. 


At  the  meeting  of  the  Iowa  Railroad  Club 
in  October,  when  the  subjest  of  block  signal- 
ing (reported  in  the  Railroad  Gazette  of  Nov. 
11)  was  continued  from  the  September  meet- 
ing, an  oflicer  of  the  Chicago  Great  Western 
said  that  on  one  division  of  that  road  360 
miles  long,  no  paying  passenger  had  b^en 
killed  by  a  train  accident  in  the  18  years 
since  the  road  was  built.  The  President  of 
the  Delaware  &  Hudson  Company  has  lately 
published  a  statement  to  the  effect  that  on 
the  Albany  &  Susquehanna  division  of  that 
road,  Albany  to  Binghamton,  143  miles,  no 
passenger  has  been  killed  in  a  train  accident 
in  the  35  years  that  the  road  has  been  in 
operation.  Both  of  these  statements  are  put 
forth  as  arguments  against  the  use  of 
the  block  system.  On  the  other  hand, 
it  was  said  by  another  speaker  at  the 
Iowa  Railway  Club  that  in  the  eight 
years  that  the  block  system  had  been 
in  use  on  lines  with  which  he  was  fa- 
miliar (presumably  one  or  two  divi- 
sions of  his  own  road)  there  had  been 
25  cases  of  oversight,  by  despatchers 
and  other  employees,  which  would  havt 
allowed  opposing  trains  to  run  together 
between  stations  had  not  the  block  sig- 
naling prevented.  If  incidents  like  those 
of   the   C.   G.    W.    and   the   Albany   & 


this  way  been  turned  back  into  the  property 
since  the  commencement  of  operations  in 
1885  aggregated  over  $100,000,000,  as  repre- 
senting the  total  expenditure  for  which  no 
securities  had  been  issued.  But  the  complex 
organization  of  the  Southern  Pacific  system, 
with  the  constant  additions  and  extensions 
to  the  proprietary  companies'  lines,  for  which 
the  Southern  Pacific  Company  furnishes 
funds  as  a  suspended  asset  pending  the  com- 
pletion of  the  work  and  awaiting  a  favor- 
able opportunity  when  the  securities  so  is- 
sued in  payment  for  such  construction  or 
equipment  of  other  property  can  be  sold  at 
satisfactory  prices,  creates  a  need  for  an 
exceedingly  large  working  capital.  Hence 
it  was  resolved  last  June  that  the  capital 
stock  be  increased  $100,000,000,  the  increase 
to  be  of  preferred  stock  subject  to  non-cumu- 
lative dividends  not  to  exceed  7  per  cent, 
per  year,  the  stock  being  convertible  into 
common  stock,  share  for  share,  at  the  option 
of  the  holders.  Forty  millions  of  this  new 
preferred  stock  was  offered  to  shareholders 
on  July  28.  Besides  the  general  need  for 
working  capital  mentioned,  the  specific  ap- 
plication of  the  new  stock  is  to  wipe  out  a 
floating  debt  of  $29,167,208  which  had  been 
incurred  within  the  last  three  years  and 
could  not  well  be  funded. 

With  regard  to  the  ability  of  the  property 
to  take  care  of  this  new  stock  issued,  it  must 
be  considered  that  the  constant  increases  in 
earnings  year  after  year  shows  that  the 
great  southwestern  territory  worked  is  only 
in  the  beginnings  of  its  profitableness,  while 
the  gains  in  train  loading  would  seem  to 
show  that  the  majority  of  the  lines  were  ap- 
proaching the  condition  of  utility  where  they 
will  require  considerable  less  extraordinary 
expenditure  in  the  future  than  they  have 
during  the  past  few  years.  The  total  trans- 
portation earnings  of  all  lines  operated,  in- 
cluding water  lines,  during  the  year  were 


section  of  the  country  is  better  than  it  was 
at  this  time  last  year. 

Earnings  when  divided  geographically 
show  general  increases  throughout  all  sec- 
tions, although  the  gains  are  larger  in  those 
parts  of  the  country  where  traffic  has  been 
influenced  by  the  favorable  circumstances 
mentioned  above.  The  largest  increase  is  in 
the  anthracite  group,  where  five  railroads  re- 
port a  gain  of  $1,002,824.  Other  returns  may 
be  summarized  as  follows:  Middle  and  Mid- 
dle Western  group  (13  railroads),  increase 
$528,429;  trunk  line  group  (six  railroads), 
increase  $455,260;  Southern  group  (11 
railroads),  increase  $743,167;  Northwestern 
and  North  Pacific  group  (12  railroads),  in- 
crease $105,873;  Southwestern  group  (11 
railroads),  decrease  $455,416. 

Among  the  separate  railroads  showing  in- 
creases in  gross,  the  Reading  heads  the  list, 
with  a  gain  of  $404,931.  Other  increases  are: 
Lehigh  Valley,  $448,362;  Missouri,  Kansas  & 
Texas,  $386,511;  Wabash,  $336,871;  Canadian 
Pacific,  $255,698;  Southern,  $215,670;  Pere 
Marquette,  $191,058;  St.  Louis  Southwestern, 
1176.209;    Baltimore   &   Ohio,    $156,647,    and 


Southern    Pacific. 

Susquehanna  were  common  they  would  have 
a  tendency  to  make  block-signal  inventors 
feel  like  going  out  of  business;  but  in  candor 
we  must  say  that  we  have  not  as  yet  observed 
any  such  tendency,  particularly  among  those 
inventors  who  have  not  yet  secured  all  the 
capital  that  they  want. 


Southern   Pacific. 


The  report  for  the  year  ending  June  30, 
1904,  which  appears  in  the  admirably  full 
form  that  has  characterized  these  documents 
as  prepared  by  Mr.  Mahl,  shows  a  property 
of  great  strength.  It  will  be  recalled  that 
the  system  has  been  undergoing  a  thorough 
regeneration  for  a  period  of  several  years, 
involving  a  vast  amount  of  construction  and 
betterment  work  entirely  apart  from  the  de- 
velopment and  strengthening  of  the  water 
connections.  Throughout  the  recent  profit- 
able years  the  net  income  has  been  applied 
for  this  rebuilding  and  re-equipping  of  the 
system,  and  it  was  pointed  out  last  year  that 
the  amount  of  surplus  income  which  had  in 


$92,933,231,  an  increase  of  $4,612,895.  Oper- 
ating expenses  during  the  same  period  were 
$63,179,593,  an  increase  of  only  $2,878,333;  so 
it  will  be  seen  that  the  disproportionate  in- 
crease in  operating  expenses,  which  last  year 
made  the  net  earnings  smaller  than  they 
were  in  1902,  in  spite  of  the  large  increase 
in  gross,  no  longer  exists.  Receipts  over 
operating  expenses  in  1903  were  $630,047  less 
than  in  1902;  receipts  over  operating  ex- 
penses in  1904  were  $1,734,562  greater  than 
in  1903,  and  $1,104,515  greater  than  in  1902. 
The  gains  this  year  were  well  distributed, 
but  those  of  the  passenger  traffic  are  the 
most  significant.  Passenger  earnings  for  the 
year  were  $25,201,488.  Five  years  ago  they 
were  $13,041,860.  Since  1839,  that  is  to  say, 
freight  earnings  have  increased  63  per  .cent, 
and  passenger  earnings  have  increased  93 
per  cent.  The  water  lines  also  show  a  good 
gain,  and  the  Southern  Pacific  Terminal 
Company  has  developed  during  the  year  a 
business  of  $226,301  as  compared  with  less 
than  $70,000  last  year.  As  j-egards  operat- 
ing expenses,  high  wages  and  new  train  ser- 
vices have  pushed  up  somewhat  the  item  oi 
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conducung   transportaUon,   as  was   to   have   penses  were  $20,594,363  as  against  $20,07G 


been  expected,  and  also  that  of  maintenance 
of  equipment.  Maintenance  of  way  and  struc- 
tures cost  three-quarters  of  a  million  less 
than  last  year,  owing  mainly  to  the  favor- 
able progress  which  has  been  made  in  the 
betterment    work    and    also    to    certain    ab- 


829,  and  net  earnings  were  $19,462,991  as 
against  $20,708,818,  giving  an  operating 
ratio  oi  51.41  this  year  and  of  49.23  last  year. 
The  fallacy  of  depending  on  the  operating 
ratio  as  the  measure  of  a  road's  efficiency 
has    often    been    pointed    out,    but   where   a 
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planned,  to  an  amount  close  to  the  present 
limit.  In  fact,  up  to  June  30,  1904,  the 
amount  paid  out  on  account  of  the  purchase 
of  the  securities  for  which  this  stock  was 
authorized  aggregated  $25,745,053,  or  $745,- 
053  more  than  the  proceeds  from  the  issue. 
The  total  capital  liabilities  showed  a  net  in- 
normal  charges  on  the  1903  account.  T~o  the  given  property  is  conducted  in  the  same  way  crease  of  $6,822,726  during  the  year,  the  in- 
total 
water 

eqi^piTent  *$12,'050,08l7conductTng  transporta-  expenses,  as  has  been  almost  universally  the 
tion  $32  006  932  and  operating  expenses  of  case  within  the  last  year  or  so,  occurred 
the  water  lines  $4  818  149.  The  number  of  chiefly  under  the  head  of  conducting  trans- 
passengers  carried,  in  spite  of  the  gains  in  portation,  and  was  primarily  due  to  wage 
earnings,  was  actually  less  than  last  year,  increases,  additional  passenger  train  service 
but  passenger  miles  increased  nearly  S1\U  and  higher  price  of  coal.  The  first  of  these 
millions  the  average  journey  having  in-  items,  that  of  wage  increase,  cannot  be  anal- 
creased  from  77  1  miles  to  82  8  miles.  yzed  because  the  report  does  not  reduce  the  though  the  loading  per  car  was  slightly 
With  an  averaee  mileage  of  rail  lines  of  conducting  transportation  charge  into  its  smaller.  The  chief  characteristic  of  the  traf- 
<)  024  as  a-ainst  8  842  last  year  freight  ton-  component  parts;  but  the  accounts  for  this  fie  was  a  serious  decrease  in  wheat  and  iron 
J^Zl  i^.^T^.^A  frnm  9.9.  920  Sfi7  'tons,  includ-    year   show    for    the    first    time    the    effects    ore  and  a  considerable  though  less  important 

throughout  a  full  working  year  of  the  in- 
crease in  wages  which  the  Great  Northern, 
in  common  with  practically  all  the  railroads, 
made  during  1902  and  1903.  The  item  of 
increased  cost  owing  to  train  service  is  prin- 


of  new  lines  contracted  for  and  under  way. 
As  against  this  increase  the  capital  assets 
show  an  increase  of  $14,569,603. 

Train  loading,  which  showed  such  a 
marked  increase  last  year,  when  it  was 
raised  from  417  tons  to  slightly  under  447 
tons,  again  shows  an   increase  to  447.4,   al- 


nage  increased  from  22,230,367  tons,  includ- 
ing company  freight,  to  23,684,348  tons,  and 
the  receipts  per  revenue  train  mile  increased 
from  $2.77  to  $2.82,  in  spite  of  a  slightly  less 
average  rate.  The  increase  in  train  and  car 
loading  (the  figures  including  company 
freight)  occurred  both  on  the  lines  east  and  cipally  due  to  the  establishment  of  an  addi- 
west  of  El  Paso,  although  the  most  import-  tional  daily  trans-continental  passenger 
ant  gain  was  on  the  lines  west.  In  1903  the 
average  train  load  east  of  El  Paso  was  296.9, 
the  average  train  load  west  was  335.4,  and 
the  average  for  the  system,  320.3.  These  load- 
ings increased,  respectively,  to  297.1,  344.2, 
and  325.5,  this  year.  Per  loaded  car,  the  gen- 
eral average  was  19.31;  last  year  it  was  18.67. 
The  percentage  of  loaded  freight  car  miles 
to  total  freight  car  miles  decreased  some- 
■what,  however,  the  average  being  68  per  cent. 
as  against  70.  This  is  attributed  to  the  in- 
crease   in    commodities    such    as    oil,   where 

there  is  no  back  haul.  At  the  close  of  the  train,  but  it  should  be  observed  that  the  pas- 
year,  1,555  locomotives  were  owned,  as  senger  traffic  was  especially  profitable  during 
against  1,468  in  1903;  43,756  freight  cars  of  the  year,  showing  an  increase  over  1903  of 
all  types,  as  against  44,922,  and  1,527  pas-  $171,671,  to  a  total  of  $7,747,300,  while  the 
senger  cars,  as  against  1,345.  For  new  equip-  freight  traffic  decreased  $970,934  in  the  same 
ment,  $2,898,146  was  charged  against  income  time.  The  increase  in  fuel  cost  may  be  un- 
during  the  year,  to  cover  95  locomotives,  120  derstood  from  the  statement  that  the  aver- 
passenger  train  cars,  77  freight  train  cars  age  cost  per  ton  of  coal  for  locomotive  fuel 
and  12  road  service  cars.  During  the  year  was  slightly  over  17  cents  greater  this  year 
251  locomotives  were  changed  to  burn  oil,  than  in  1903.  The  other  classified  items  of 
making  a  total  of  888  thus  equipped.  operating  expenses  were  kept  well  in  hand. 

The  following  are  the  principal  statistics    although  there   is   nothing  to   indicate  that 


decrease  in  live  stock,  lumber  and  other 
bulky  freight,  accompanied  by  an  increase 
in  merchandise  and  miscellaneous  freight. 
In  the  face  of  this  fact  the  increased  train 
load  is  a  particularly  good  showing.  As 
might  have  been  expected  under  the  circum- 
stances,   ton    mile    revenue    was    somewhat 


of  the  year's  operation: 


too     little    was    charged     for    maintenance. 


Average  mileage 

Gross  oarnings.*  .    .„„.„,, 

Water  lines :,.iOGA2.i 

passenger  earnings  ....  2.^,201,488 
Freight    earnings    .56.002.6.51 

Total  operating  expenses.*.  63.179,504 


1904.  1903. 

0,025  S.842 

.$92,933,231   $88,320,333 

-  - 5.:595  048 

23,.558.047 
54.290.059 
60,301.260 


Water   lines    4.818.149 

Condueting    transportation.  32.006.032 

Malnt.of-way  &  structures  12.315.562 

Maint'nanr-e  of  equipment.  12,050.081 

Net   earnings.*    29,753,637 

•Inrluding  water  lines. 


4.503.241 
30  056.041 
1.3,064.454 
10.803.788 
28,019,075 


Great  Northern. 

higher,  amounting  to  .893  cents  as  against 
.857  cents  last  year.  It  is  interesting  to  see 
that  with  an  increase  of  8,759,114  bushels 
of  wheat  hauled  to  eastern  terminals  from 
Maintenance  of  equipment  cost  $3,138,693  as  stations  east  of  Minot,  N.  Dak.,  and  north 
against.  $3,109,469  the  year  previous,  while  of  Garretson,  S.  Dak.,  and  with  a  decrease 
maintenance  of  way  and  structures,  dggre-  of  1,715,499  tons  of  iron  ore  transported,  the 
gating  $5,083,264,  cost  nearly  $190,000  less  organization  was  so  flexible  that  the  general 
than  in  1903.  One  specific  cause  for  this  freight  traffic  was  handled  with  a  train  mile- 
economy  was  the  fact  that  a  large  amount  age  581,211  smaller  than  in  1903,  and  the 
of  permanent  bridge  work  has  been  done  in  revenue  train  load  was  actually  increased, 
previous  years,  so  that  the  annual  charge  The  chief  operating  statistics  for  the  year 
for  renewals  of  bridges  and  culverts  for  1904  are  tabulated  below 
was  $230,035  less  than  the  amount  charged 


Great   Northern. 


in  1903.  All  replacements,  renewals,  etc.. 
were  charged  to  operating  expenses  during 
the  year,  and  the  amount  placed  against 
maintenance  of  way  and  structures  as  the 
The  increase  of  operating  expenses  in  pro-  cost  of  extraordinary  improvements  for  the 
portion  to  gross  earnings,  which  was  so  year  was  $1,410,097.  In  addition  to  these 
prominent  a  feature  of  almost  all  railroad  maintenance  charges  it  has  been  customary 
reports  a  year  ago,  reached  the  Great  North-  for  several  years  to  set  aside  a  substantial 
em  somewhat  later  than  it  did  the  rest  of  sum  out  of  income  as  a  fund  for  permanent 
the  country.  In  1903  the  operating  ratio  on  improvements  and  renewals,  and  $2,000,000 
this  line,  always  small,  was  lens  than  it  had  was  again  appropriated  for  this  purpose,  as 
been  in  several  years  previbus.  Gross  earn-  a  direct  charge  against  income,  subsequent 
ings  showed  a  large  increase  and  there  was  to  the  charge  for  rentals  but  prior  to  divi- 
a    noteworthy   gain   in    the   train    load,    but    dends. 

for  the  current  year  a  slight  reduction  in  This  liberal  financing  of  improvement 
gross  earnings  as  compared  with  1903  was  work  out  of  income  has  enabled  the  capital 
accompanied  by  an  increase  in  operating  ex-  account  to  be  kept  well  down,  and  there  has 
penses,  so  that  the  net  showing  is  not  quite  been  no  increase  in  the  amount  of  stock 
so  good  as  it  was  last  year,  although  net  authorized  since  the  increase  of  $25,000,000 
earnings  are  larger  than  for  any  previous  voted  in  1901  to  acquire  the  securities  of 
vear  except  1903.  With  an  average  mileage  seven  companies  worked  in  connection  with 
worked  of  5,623  as  compared  with  5,490  last  the  system.  Since  that  time  the  authorized 
year,  gross'  earnings  were  $40,057,353,  as  capital  stock  has  remained  at  $125,00^,000, 
again 


1904. 
5,623 


1903. 
5,490 


Average   mileage   worljed. 

Rev.  triiin-load  ;  „  _ 

Gross  earnings    $40,057,353  $40,785,647 

Freight   earnings    20,944,300  30.913,234 

Passenger  earnings   ....      7,747,300  7.575.629 

Operating  e.xpenses    20,594.363  20,076,829 

Conducting    transportation.  10,740.242  10,161,884 

Mainteiuince  ot  equip 3,138,693  3,109,469 

Maint.otwav  &  structures     5,083,264  5,273,099 

Net   earning^.* 19,402,991  20,708,818 

Gross  earnings,   per  mile.  .             7,124  ^''*^2 

Operating  exp.  per  mile...             3,663  5'55Z 

Net,  per  mile    3,461  3,772 

"  'Taxes,   .$1,417,980   in   1904,   and    $1,474,126   in 
1003,   not  deducted 


NEW  PUBLICATIONS. 


Elements  of  General  Drafting.  By  C.  E. 
Coolidge,  Assistant  Professor,  and  H.  L. 
Freeman,  Instructor  of  Machine  Design, 
Sibley  College,  Cornell  University.  51 
pages  and  21  plates,  9  in.  x  12  in.  John 
Wiley  &  Sons,  New  York.     Price  $2.50. 

This  book  is  intended  for  students  in  manual 


Kross    earnings    were    *4u,u:j(,ooo,    as    \:<xin\.a.i  ei,ui;iv   uao  i<;iiia»iicu  ">.  vi-",vv", -..».,,    training  s  '         «       ^i,  *         ^     #♦<»_ 

t   $40,785,647   in   1903.     Operating  ex-    although  the  purchases  have  been  made  as    colleges  as  well  as  for  the  amateur  drafts- 
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mau.  It  describes  the  selection,  use  and  care 
of  drawing  instruments  and  materials.  This 
is  followed  by  directions  for  making  both 
detail  and  assembly  drawings.  The  authors 
evidently  assume  that  the  student  is  already 
familiar  with  elementary  practice  as  the 
basic  operations  of  drafting  are  not  fully  ex- 
plained. The  book  is  illustrated  with  line 
cuts  only,  and  not  with  line  cuts  and  half- 
tones, as  is  stated  in  the  preface.  The  21 
plates  in  the  back  of  the  book  show  copies  of 
commercial  drawings. 


hoisting  engines.  Detailed  descriptions  of 
these  engines  as  well  as  illustrations  of  their 
different  parts  are  also  given. 


CONTRIBUTIONS 

Automatic    Signals,    Speed    Recorders,    and 
Other  Things. 


8elf-Propelled   Vehicles,    by    J.    E.    Homans, 
A.  M.     672  pages,  5  in.  x  8  in.,  bound  in 
black  vellum,  gilt  top.    Theo.  Audel  &  Co., 
New  York.     Price  $2.00. 
This    book    gives    much    practical    informa- 
tion in  regard  to  the  principles  of  automo- 
bile construction  and  operation.    The  theory, 
construction  and  operation  of  the  gas  engine 
is  clearly  discussed  in  detail,  as  is  also  the 
steam   engine   and  electric   motor. 

The  details  of  the  transmission  and  con- 
troling  apparatus  is  described  as  well  as 
different  steering  devices,  under  frames, 
tires,  bearings,  lubricators,  etc.  The  prin- 
ciple of  the  storage  battery,  its  construction 
and  care,  are  also  outlined.  The  last  chap- 
ter is  devoted  to  "Gasoline  Vehicle  Manage- 
ment," and  it  contains  practical  information 
and  many  useful  hints  valuable  to  both 
owner  and  chauffeur.  The  volume  is  liber- 
ally illustrated  throughout  and  closes  with 
a  complete  index. 


TRADE   CATALOGUES. 


The  Richards  Chair-Panel  Company,  Chi- 
cago, has  issued  a  new  catalogue  entitled 
"Backs."  The  Richards  "Fit-the-Back"  panel 
chair  was  described  in  the  Railroad  Gazette 
Dec.  12,  1902.  The  panel-back  feature  is  ap- 
plicable to  practically  any  style  of  chair, 
18  of  which  are  illustrated  in  the  catalogue 
by  half-tone  engravings.  The  Pullman  Com- 
pany has  used  the  device  in  parlor  cars  since 
its  introduction  in  1893,  and  the  Chicago  & 
Alton  and  the  Santa  Fe  have  been  using  it 
on  limited  trains  for  several  years.  Besides 
the  illustrations  and  descriptive  matter,  the 
catalogue  contains  a  large  number  of  testi- 
monials from  railroad  officers  and  other 
users  of  the  chairs.  A  net  price  list  is 
included. 


The  Little  Blue  Flag  for  November,  the 
magazine  of  The  Lowe  Brothers  Company, 
Dayton,  Ohio,  contains  some  interesting  let- 
ters and  articles  on  paint  from  the  sales- 
man's and  user's  standpoint.  There  are  also 
illustrations  of  houses,  the  exteriors  and  in- 
teriors of  which  are  painted  with  Lowe 
Brothers  product,  and  of  some  effective  win- 
dow displays. 


The  Standard  Paint  Company,  New  York, 
sends  its  November  issue  of  "The  Exchange." 
It  contains  an  Interesting  article  on  "Val- 
uable Hints  to  the  Roofer."  Illustrations  of 
a  number  of  buildings  at  the  Louisiana  Pur- 
chase Exposition  covered  with  Ruberoid  roof- 
ing are  also  shown. 


The  Stannard  &  White  Company,  Racine 
Junction,  Wis.,  sends  its  catalogue  D.  It  is 
devoted  principally  to  locomotive  cab  seats. 
The  large  number  and  variety  of  styles  of 
cab  seats  made  by  this  company  are  illus- 
trated and  described  and  detailed  parts  are 
shown. 


The  Columbus  Machine  Company,  Colum- 
bus, Ohi'o,  sends  its  special  catalogue  of  gas 
and  gasoline  engines  in  which  are  described 
stationary,   portable,  traction,  pumping  and 


Chicago,  Nov.  17,  1904. 
To  THE  Editok  of  the  Railroad  Gazette: 

A  dramatic  derailment  which  occurred  in 
a  large  western  city  not  more  than  a  thou- 
sand miles  from  Chicago  a  few  days  ago 
illustrates  oni  advantage  of  automatic  block 
signals,  over  non-automatic,  that  perhaps  has 
not  been  noticed  by  all  of  your  readers.  A 
heavy  passenger  train,  while  running  at  high 
speed  through  a  curve,  was  derailed,  and  the 
engine  tumbled  over  on  the  adjacent  main 
track;  and,  as  this  obstruction  short-circuited 
the  signal  current  through  the  rails  of  this 
track,  it  set  the  signal  at  danger  ahead  of 
the  train;  that  is  to  say,  so  as  to  stop 
trains  coming  from  the  opposite  direction. 
As  the  train  was,  of  course,  already  pro- 
tected in  the  rear  (on  its  own  track)  by  the 
automatic  signals,  it  was  thus  instantly  pro- 
tected in  both  directions.  The  danger  of 
damage  to  trains  coming  from  the  opposite 
direction  is  thus  obviated,  unless  such  trains 
happen  to  be  in  the  block  before  the  derail- 
ment occurs. 

This  accident  also  illustrated  the  useful- 
ness of  a  speed  recorder.  On  the  rear  end 
of  the  train  was  the  private  car  of  a  rail- 
road officer,  and  in  it  a  speed  recorder;  this 
showed,  a  few  moments  before  the  derail- 
ment, a  speed  of  60  miles  an  hour.  As  the 
point  where  the  train  ran  oflE  the  track  is 
on  a  10  deg.  curve,  with  super-elevation  suit- 
able for  moderate  speed,  the  cause  of  the  dis- 
aster is  not  a  matter  of  doubt  to  those  who 
have  looked  into  the  case.  We  see  here  plain- 
ly the  value  of  an  officer's  car  at  the  rear  of 
every  train,  and  you  will  doubtless  hear  from 
some  daily  newspaper  editor  a  recommenda- 
tion that  such  an  adjunct  be  regularly  re- 
quired. As  everybody  knows,  the  use  of  a 
speed  recorder  on  the  locomotive  is  of  no 
value,  unless  there  be  a  man  on  the  engine 
detailed  to  watch  it,  for  the  engineman  and 
fireman  are  always  interested,  in  the  case 
of  an  accident,  in  showing  that  the  speed 
had  been  very  moderate.  In  the  present  case, 
it  is  safe  to  say  that  the  engineer  would 
swear  that  25  or  30  miles  an  hour  was  about 
the  rate  at  which  he  had  been  running. 

Whether  or  not  this  brilliant  (?)  exhibi- 
tion of  high  speed  was  the  result  of  an  en- 
deavor to  add  one  more  to  the  list  of  the 
"unconscious  exhibits,"  for  the  benefit  of  for- 
eign visitors  to  the  World's  Fair,  which  have 
been  referred  to  in  your  columns,  I  do  not 
know;  but  there  were  numerous  passengers 
on. this  train  returning  from  the  World's  Fair 
and  it  is  safe  to  say  that  if  any  of  them  were 
foreigners  they  were  impressed  by  this  little 
object  lesson  in  American  enterprise.  Pos- 
sibly there  is  not  much,  after  all,  in  exhibits 
of  this  kind,  to  warrant  one  in  calling  them 
"unconscious."  It  is  hard  to  believe  that  an 
engineer  of  experience,  running  over  the 
same  road  day  after  day,  does  not  know  with 
considerable  accuracy  how  near  the  limit  of 
safety  he  is  going  when  he  speeds  his  engine 
up  to  a  high  rate  on  a  sharp  curve.  In  fact, 
cases  of  this  kind  may  fairly  be  looked  upon 
as  furnishing  testimony  in  support  of  the 
cynical  assertion,  lately  published  very  wide- 
ly in  England  and  America,  that  our  noto- 
rious railroad-accident  record  is  due  largely 
to  the  propensity  of  the  whole  nation  to  do 
everything  too  fast.  In  the  last  three  notable 
cases  of  fast  trains  being  derailed'  on  sharp 


curves  recorded  by  the  Interstate  Commerce 
Commission,  the  train  in  each  case  carried 
no  passengers;  it  was  a  "fast  mail"  or  a  fast 
newspaper  train.  It  will  be  generally  agreed, 
I  think,  that  if  this  experiment  of  running 
at  high  speed  around  sharp  curves  is  to  be 
often  repeated,  to  the  extent  of  making  it  a 
"test  to  destruction,"  the  public  may  fairly 
demand  that  the  experiments  be  confined  to 
fast  mail  trains.  If  they  are  to  be  tried  on 
passenger  trains  the  general  passenger  agent 
ought  in  all  fairness  to  make  the  situation 
and  conditions  clear  in  his  advertisements. 

M.  Q.  c. 


The     Cole     Four-Cylinder     Balanced     Com- 
pound. 


Urbana,  111.,  Nov.  19,  1904. 
To  THE  Editor  of  the  Railroad  Gazette: 

On  a  recent  visit  to  the  World's  Fair  the 
writer  observed  some  things  about  the  New 
York  Central  locomotive  No.  3,000  which  he 
thinks  may  be  of  interest  to  your  readers. 
This  engine  is  the  Cole  balanced  compound, 
regarding  which  the  claim  is  made,  in  print, 
that  the  "four  cylinders  are  so  arranged  in 
relatioii  to  each  other  that  the  horizontal 
moving  or  reciprocating  parts  balance  each 
other  without  the  use  of  the  customary  coun- 
terweights for  these  parts  in  the  driving 
wheels." 

The  wheel  and  cylinder  arrangement  is  as 
follows:  Two  high-pressure  inside  cylinders 
connected  to  the  front  crank  axle,  quartering 
with  each  other,  and  two  low-pressure  out- 
side cylinders  connected  to  the  back  drivers 
as  usual  in  the  Atlantic  type,  set  quartering 
with  each  other  and  opposite  the  cranks  on 
the  front  axle.  The  customary  counter- 
weights are  omitted  in  the  wheels  except 
enough  to  balance  the  side-rods  and  a  por- 
tion of  the  cranks  on  the  cranked  front  a  sle, 
which  are  all  rotating  parts,  hence  eaiiily 
balanced.  , 

As  regards  forces  in  a  horizontal  plane 
through  both  axles,  the  locomotive  is  bal- 
anced; but  consider  for  a  moment  the  ver- 
tical forces  upon  the  back  pair  of  drivers 
alone,  when  rolling  on  the  track.  The  condi- 
tions here  are  exactly  the  same  as  in  an  ordi- 
nary locomotive;  for  the  vertical  forces  ex- 
erted by  the  reciprocating  parts  connected  to 
the  front  drivers  cannot  interpose  between 
the  back  drivers  and  the  rail  to  balance  the 
vertical  forces  exerted  upon  the  back  drivers 
by  the  reciprocating  parts  connected  there- 
with. It  must  follow  then  that  the  recipro- 
cating parts  connected  to  the  back  drivers, 
being  unbalanced,  and  quartering  or  at  90 
deg.  with  each  other,  must  produce  a  very 
severe  hammer-blow  upon  the  rails  at  every 
revolution.  The  same  reasoning,  of  course, 
holds  with  the  front  drivers. 

If  all  these  cranks  were  on  one  axle,  or 
if  the  two  cranks  on  each  axle  could  be  oppo- 
site, and  similar  parts  had  the  same  weight, 
the  engine  would  of  necessity  be  exactly  bal- 
anced. But  the  splitting  up  of  the  cranks, 
as  done  in  this  engine,  between  the  front 
and  rear  drivers,  must  necessarily  result  In 
unbalancing  the  vertical  forces  upon  each 
axle.  These  forces  are  the  ones  of  import- 
ance so  far  as  destructive  action  upon  the 
rails  is  concerned. 

L.  E.   MOORE, 

Instructor  in  Mechanics,  University  of  Illi- 
nois. 


The  car-works  in  Riga  are  building  a 
number  of  armored  passenger  cars  for  the 
Chinese  Eastern  Railroad.  With  their  Im- 
mense superiority  in  cavalry,  the  Russians 
ought  to  be  able  to  keep  the  enemy  out  of 
gun-shot  of  any  part  of  the  railroad  which 
they  operate.  But  perhaps  these  are  for 
use  when  they  invade  Japan.' 
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The     Old     Monroe-Mexico     Branch     of     the 
Burlington. 

BY  A.   W.    NEWTON.* 

In  the  competition  for  control  of  the  rap- 
idly increasing  traffic  between  St.  Louis  and 
Kansas  City,  two  of  the  interested  roads  have 
been  so  seriously  handicapped  because  of 
the  lengths  of  their  respective  lines  as  to 
make  them  only  secondary  factors  in  that 
service.  The  Wabash  with  277  miles,  the 
Missouri  Pacific  with  284  miles,  and  the  Rock 
Island  (just  completed)  with  296  miles,  left 
the  Chicago  &  Alton,  with  322  miles,  and 
the  Burlington,  with  346  miles,  the  alter- 
native of  either  abandoning  all  effort  towards 
securing  their  fair  share  of  this  business,  or 
of  building  a  short  line  that  would  put  them 
on  a  competitive  basis. 

A  study  of  the  map  of  Missouri  with  its 
various  railroad  systems  showed  the  possibil- 
ity of  a  connecting  line  for  the  Burlington 
and  the  Alton  between  Old  Monroe  and  Mex- 
ico that  would  give  them  the  advantages  of 
a  short  route,  and  also  the  benefits  to  be  de- 
rived from  a  road  already  built  and  in  perferi 


Erecting  Camp   Creek    Bridge   on    Falsework. 


condition,  requiring  the  construction  of  only 
63  miles  of  new  line.  The  building  of  this 
connecting  line  meant  a  saving  in  distance 
to  the  Alton  of  43  miles  and  the  elimination 
of  that  portion  of  the  road  having  its  heav- 
iest grades  and  greatest  curvature;  and  for 
the  Burlington  a  saving  of  67  miles  and  also 
a  large  amount  of  heavy  grades  and  sharp 
curvature. 

Location  and  General  Plan. — In  August, 
1902,  a  reconnoissance  of  the  country  be- 
tween Old  Monroe  and  Mexico  was  made  cov- 
ering a  territory  some  30  miles  in  width, 
having  in  view  a  location  that  would  be  as 
near  an  air  line  as  practicable.  On  October 
7,  1902,  the  preliminary  location  was  begun, 
which  was  governed  by  the  following  condi- 
tions: The  projected  line  should  not  be 
longer  than  63  miles,  the  maximum  grade 
should  be  .5  per  cent.,  the  maximum  curva- 
ture should  not  be  more  than  2  deg.  and 
should  not  be  more  than  10  per  cent,  of  the 
total  length  of  the  line  to  be  constructed, 
thus  insuring  a  low-grade  and  practically 
an  air  line.  On  Dec.  23,  1902,  the  prelimi- 
nary surveys  were  completed  and  an  esti- 
mate of  the  cost  was  made  at  $42,000  per 
mile.    On  March  27,  1903,  the  final  location 


Map  of    Burlington   Cut-Off   between   Old    Monroe  and    Mexico. 

of  the  line  was  begun  under  the  directio» 
of  Chief  Engineer  Breckenridge,  of  the  C, 
B.  &  Q.,  which  road  was  to  construct,  own 
and  operate  the  cut-ofC.  The  line  of  prelimi- 
nary location  was  abandoned  and  a  new  line 
established  that  effected  a  considerable  sav- 
ing in  grading  and  bridge  construction,  and 
yet  did  not  materially  add  to  its  length. 
This  location  gave  a  total  length  of  63.18 
miles. 

The  location  decided  upon  required  a  long 
maximum  grade  extending  from  the  Cuivre 
river  west  for  seven  miles  through  a  deep 
cut,  also  the  construction  of  large  bridges 
at  Cuivre  river.  Camp  creek  and  Bear  creek. 
At  the  Cuivre  river  the  entire  drainage  of 
the  line  is  concentrated  as  all  waterways 
along  the  road  eventually  empty  into  this 
river.  For  the  first  nine  miles  an  undulat- 
ing grade  line  was  laid  out  on  which  bor- 
rowing and  wasting  was  avoided  except  on 
mile  9,  where  considerable  borrow  was  nec- 
essary through  the  Cuivre  bottoms.  Then 
followed  the  seven  miles  of  ascending  grade 
above  mentioned,  necessitating  deep  cuts  and 
the  wasting  of  many  thousand  yards  of  ex- 
cavation. Miles  18  to  27  are  through  a  roll- 
ing country  where  cuts  and  fills  could  be 
readily  balanced.  Miles  27  to  32  presented 
the  most  serious  difficulties  on  the  entire 
line.  Crossings  for  Clear  branch.  Camp 
creek  and  Bear  creek  had  to  be  located  and 


•Saperlntendent  of  Construction. 


Erecting  105-ft.  Plate  Girder   over  Cuivre    River. 
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each  presented  an  obstacle  in  itself.  Here 
a  careful  study  of  the  topography  of  the 
country  showed  a  physical  condition  which 
was  most  fortunate.  High  grade  crossings 
•were  necessary  in  order  to  maintain  a  low- 
grade  line  and  also  to  avoid  as  much  ex- 
cavation as  possible.  It  was,  therefore,  nec- 
essary to  find  the  narrowest  places  in  the 
valleys  of  the  three  streams  mentioned. 
These  points   were   located  and  found  to  b'^ 


not  far  from  the  general  line  of  location  so 
that  with  the  introduction  of  a  very  little 
curvature  the  line  as  originally  laid  out  could 
be  carried  across  these  narrow  places.  From 
mile  post  32  to  mile  post  63  but  little  dif- 
ficult work  was  encountered  and  the  line  was 
located  as  a  tangent  the  whole  distance  with 
the  exception  of  one  short  1-deg.  curve  on 
mile  45. 

The  final  location  was  determined  by  April 


28,  1903,  and  orders  were  given  to  haVe  the 
line  in  operation  by  June,  1904,  in  order  lo 
participate  in  the  expected  large  traffic  to 
and  from  St.  Louis  for  the  World's  Fair. 
The  first  right-of-way  was  purchased  in  May, 
1903,  and  the  contract  for  the  grading  was 
let  by  Chief  Engineer  Breckenridge  to  the 
Stubbs,  Flick  &  Johnson  Construction  Com- 
pany, of  Kansas  City,  on  May  22,  1903.  On 
June  8,   1903,  the  first  work  of  construction 


Excavating    Rock    Cut    near    Camp    Creek    with    Steam    Shovel. 
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Pile  Driver  Derrick  Car  Erecting  Falsework  for  105-ft.   Girder  over  Cuivre  River. 


Completed    Plate  Girder   Bridge   over   the   Cuivre   River. 
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began.  In  12  months  time  this  company  un- 
dertook to  complete  3,200,000  yds.  of  excava- 
tion, haul  overland  from  two  to  20  miles 
and  lay  756  tons  of  cast-iron  pipe,  construct 
11,500  yds.  of  standard  concrete-steel  box  cul- 
verts, erect  650,000  ft.  (board  measure)  of 
pile  and  frame  bent  bridges,  erect  eight  steel 
bridges  and  lay  and  ballast  63  miles  of  track, 
besides  construction  of  terminals,  reservoirs 
for  water  supply  and  the  erection  of  depots 
and  station  buildings.  At  the  end  of  the  12 
months,  after  having  experienced  extremely 
unfavorable  weather,  the  work  was  92  per 
cent,  completed. 

A  force  of  nine  steam  shovels  and  33  sub- 
contractors having  each  from  one  to  eight 
miles  to  grade,  was  put  upon  the  work  as 
rapidly  as  the  outfits  could  be  secured.  From 
a  total  of  18,500  yds.  in  June,  1903,  the  ex- 
cavation was  increased  to  509,000  yds.  in 
October  and  520,000  yds.  in  November,  while 
at  the  same  time  large  forces  were  at  work 
on  pipe  culverts,  putting  in  concrete  and 
erecting  bridges  so  as  to  avoid  delays  Lo 
grading. 

Construction. — The  low-grade  line  and  min- 
imum amount  of  curvature,  and  the  rolling 
nature  of  the  country,  made  deep  cuts  and 
heavy  fills  a  necessity.  As  already  stated, 
nine  steam  shovels,  which  varied  in  size 
from  35  tons  to  65  tons,  were  placed  on  the 


-/s-t 


West  Approach   to  Camp  Creek   Bridge,  87-ft.   Fill. 


certion  of  the  connection  with  the  St.  Louis, 
Keokuk  &  Northwestern  at  Old  Monroe, 
where  a  2-deg.  curve  was  used,  all  curves  on 
the  line  are  either  1-deg.  or  30  minutes,  and 
the  percentage  of  curvature  is  less  than  10 
per  cent,  of  the  whole  line. 

Momentum  grades  were  introduced  at  four 
points  on  the  line,  based  on  a  train  velocity 
of  30  m.p.h.  at  foot  of  grade.  The  introduc- 
tion of  these  grades  saved  a  large  amount 
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Reinforced  Concrete  Deck  Girder  Slab. 


of  heavy  filling.  Trains  are  being  operated 
over  these  momentum  grades  with  loads 
based  on  a  maximum  of  .5  per  cent,  grade. 

Provision  for  Drainage. — Cast-iron  pipe 
was  used  in  sizes  up  to  48  in.,  both  single 
and  double  strings,  and  under  fills  not  ex- 
ceeding 20  ft.  In  all  cases  requiring  more 
opening  than  would  be  afforded  by  a  double 
string  of  48-in.  cast-iron  pipe,  or  where  Alls 
were  higher  than  20  ft.,  concrete-steel  box 
culverts  were  built.  These  boxes  were  de- 
signed by  the  bridge  department  of  the  Bur- 
lington, and  the  corrugated  bars  of  the  St. 
Louis  Expanded  Metal  Fireproofing  Company 
were  used  with  excellent  results.  No  cracks 
in  the  concrete  due  to  settlement  or  other 
causes  have  appeared.  These  boxes  varied 
in  size  from  4  ft.  x  5  ft.  to  14  ft.  x  14  ft.,  the 
largest  being  built  at  Clear  branch  under 
a  bank  65  ft.  high.  The  drawings  of  this 
culvert  are  reproduced  herewith.  It  rests  on 
a  concrete  gravel  foundation,  no  extra  exca- 
vaton  being  necessary.  The  box  is  213  ft. 
long  and  was  built  in  two  sections.  It  has 
been  subjected  not  only  to  the  strain  of 
having  a  very  large  fill  built  over  it  but  also 
to  the  shearing  and  crushing  effect  of  an 
immense  slide  on  the  north  end,  without 
showing  any  signs  of  weakness,  and  after 
having  sustained  the  weight  of  the  finished 
roadbed  for  about  six  months  is  in  perfect 
condition.  Excellent  conditions  exist  along 
the  entire  line  for  foundations,  which  in  a 
measure  accounts  for  the  exceptional  results 
in  concrete  and  concrete-steel  structures,  not 
one  of  which  shows  a  crack  or  sign  of  settle- 
ment. 

Bridges. — Besides  three  girder  bridges  for 


■work.  Five  of  these  shovels  were  trans- 
ported overland  an  average  of  14  miles,  and 
this  movement  was  greatly  facilitated  by  the 
use  of  Michael's  patent  device  for  handling 
track  on  which  to  move  the  shovels.  This 
Improvement,  which  is  owned  by  Mr.  John- 
son, of  the  Stubbs,  Flick  &  Johnson  Construc- 
tion Company,  proved  itself  to  be  an  excel- 
lent labor  and  time-saving  device  for  steam 
shovel  contractors. 

The  general  plan  outlined  for  the  comple- 
tion of  the  line  was  for  grading  to  be  done 
on  the  east  nine  miles  by  Jan.  1,  1904,  and 
the  west  18  miles  by  Nov.  1,  1903,  so  that 
tracklaying  and  ballasting  could  be  carried 
on  while  grading  was  being  completed  on  the 
remainder  of  the  line.  Material  for  bridges 
and  tracklaying  was  divided  between  the  two 
terminal  points  and  forces  organized  to  work 
from  each  end.  A  Harris  tracklaying  ma- 
chine was  used  on  the  entire  line  with  an 
average  force  of  75  men.  One  mile  of  track 
per  day  was  the  average  amount  laid. 

A  reference  to  the  accompanying  map  of 
the  line  will  give  an  idea  of  the  alinement 
and  alFO  show  how  nearly  an  air  line  was 
obtained  in  the  final  location.    With  the  ex- 
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Reinforced   Concrete    Box  Culvert,    10  ft.  x   12  ft. 


highway  subways,  bridges  for  waterways 
were  erected  at  Cuivre  river.  Camp  creek. 
Bear  creek,  Wolf  creek  and  Elkhorn  creek, 
the  last  two  being  50  and  75-ft.  deck  plate 
girders  respectively.  Bear  creek  and  Camp 
creek  bridges  are  composed  of  deck  plate 
girders  supported  on  steel  towers,  the  height 
of  the  structures  prohibiting  the  erection  of 
concrete  piers. 

The  erection  of  the  Cuivre  river  bridge  was 
attended  with  a  continued  succession  of  dif- 
ficulties incident  to  the  sudden  and  frequent 
high  waters  for  which  the  Cuivre  is  noted. 
The  bridge  is  composed  of  three  105-ft.  and 
two  70-ft.  deck  plate  girders  supported  on 
concrete  piers  carried  down  to  bed  rock.  The 
erection  of  this  bridge  was  begun  in  Novem- 
ber, 1903,  and  was  not  completed  until  June, 
1904.  The  concrete  work  was  done  by  the 
Foundation  &  Contracting  Company  of  New 
York.  With  a  record  of  fourteen  high  waters 
and  overflows  to  contend  with,  each  of  which 
caused  work  to  be  entirely  suspended,  it 
is  easy  to  understand  why  so  much  time 
was  consumed  in  building  this  bridge.  False- 
work used  by  the  contractors,  and  also  that 
erected  by  the  railroad  company  for  placing 


the  steel  girders,  was  wrecked  and  washed 
away  four  times. 

Soundings  for  the  piers  showed  a  stratum 
of  gravel  below  the  bed  of  the  river,  25  ft. 
thick,  and  extending  to  solid  rock.  Friestedt 
interlocking  steel  sheet  piling  was  used  in 
sinking  the  caissons  and  very  little  pumping 
was  necessary  to  keep  the  caissons  free 
from  water.  The  sheet  piling  was  driven 
with  a  heavy  steam  hammer,  about  four  min- 
utes being  required  to  drive  each  pile  after 
being  set  in  position. 

In  excavating  for  foundations  a  good  qual- 
ity of  angular  creek  gravel  was  encountered, 
which  when  washed  was  used  in  the  footing 
courses  of  the  concrete,  effecting  a  saving 
of  several  hundred  yards  of  crushed  rock. 
One  of  the  illustrations  shows  this  bridge 
during  erection. 

Trach. — The  track  is  laid  with  33-ft.,  85- 
Ib.  steel  rails  and  20  ties  to  the  rail.  Oak 
and  cypress  ties  were  used,  the  majority 
being  oak.  About  seven  miles  of  cypress 
ties  were  laid,  on  all  of  which  tie  plates 
were  uspd. 

Terminal  Yards. — At  Felton,  two  miles  east 
of  Mexico,  about  60  acres  of  land  adjoining 


the  Chicago  &  Alton  were  purchased  for  ter- 
minal uses.  The  plans  at  this  point  called 
for  yards  4,000  ft.  long,  and  a  roundhouse, 
coaling  station,  water  station,  and  other 
structures  necessary  for  a  terminal  to  be 
used  by  two  roads  where  interchange  ot 
crews  is  nade  in  a  joint  service.  The  water 
supply  at  Felton  was  increased  from  27,000,- 
000  gallons  to  64,000,000  gallons  by  building 
a  second  reservoir  so  that  there  is  now  an 
ample  quantity  available. 

Interlocking  plants  are  being  installed  at 
Old  Monroe,  where  connection  is  made  with 
the  St.  Louis,  Keokuk  &  Northwestern,  and 
at  Felton,  where  connection  is  made  with 
the  Alton.  A  standard  design  of  depot  has 
been  erected  at  each  of  the  ten  stations 
along  the  line.  They  are  both  substantial 
and  attractive  and  convey  some  idea  of  the 
thorough  manner  in  which  the  entire  road 
is  built. 

Ballast. — As  a  temporary  ballast  to  be  used 
until  the  roadbed  is  sufficiently  settled,  gravel 
and  burnt  mine  refuse  has  been  put  in  with 
satisfactory  results.  It  is  possible  to  raise 
and  surface  the  track  rapidly  with  this  ma- 
terial and  line  and  surface  are  easily  main- 
tained. On  top  of  this  sub-ballast  a  finish- 
ing coat  of  8  in.  of  crushed  rock  is  to  be 
laid  during  the  coming  winter  so  as  to  have 
the  roadbed  in  better  condition  to  stand  the 
service  during  the  wet  weather  of  next 
spring. 

Owing  to  the  peculiar  nature  of  the  soil 
on  which  the  line  is  constructed  it  was  de- 
cided that  the  slope  in  cuts  as  well  as  on 
fills  should  be  made  IV2  to  1;  the  roadbed 
to  be  20  ft.  wide  at  sub-grade  and  the  total 
width  in  bottoms  of  cuts  to  be  27  ft.  This 
is  in  excess  of  Burlington  standards  but  was 
deemed  necessary  in  this  case. 

On   October   1,   last,  the  road  was  turned 
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over  to  the  operating  department  ready  for 
service  on  a  30-m.p.h.  basis,  which  has  been 
maintained  since  then,  all  trains  of  the  Bur- 
lington and  the  Alton  between  Kansas  City 
and  St.  Louis  running  over  this  cut-off. 


Norfolk    &    Western    Station    at    Roanoke. 


In  addition  to  the  extensive  freight  termi- 
nal and  shop  improvements  which  the  Nor- 
folk &  Western  has  re;ently  completed  at 
Roanoke,  Va.,  it  is  also  building  at  that  city 
a  new  passenger   station  which  when   corn- 


grounds  of  the  Hotel  Roanoke.  The  tracks 
in  front  of  the  station  run  in  a  cut  from 
15  to  20  ft.  deep  and  the  new  building  will 
be  two  stories  high  on  the  track  side  but 
only  one  story  above  ground  on  the  back 
side.  It  is  a  fine  example  of  Colonial  archi- 
tecture as  will  be  seen  from  the  accompany- 
ing illustrations  from  the  architects'  draw- 
ings. 

The  top  floor  is  level  with  the  new  grade 
of  the  plaza  which  has  been  established,  and 
is  181  ft.  long.  The  main  waiting  room  occu- 
pies the  center  of  this  floor  and  is  flanked 
by  low  wings  on  each  side,  in  one  of  which 


from  the  paved  court  around  the  west  wing 
of  the  station  at  the  track  level  leads  into 
the  side  of  the  portico  and  a  wide  grano- 
lithic walk  along  the  eastern  end  of  the 
building  at  the  street  level  opens  into  the 
other  side.  The  main  waiting  room  is  40  ft. 
X  80  ft.  and  is  finished  with  paneled  wain- 
scoting, plaster  walls  and  fluted  wooden  pil- 
lars flanking  the  doors  and  windows.  It  is 
22  ft.  high  from  the  floor  to  the  paneled 
ceiling,  which  is  supported  on  the  bottom 
members  of  the  steel  roof  trusses.  Skylights 
in  the  roof  over  light  wells  closed  at  the 
bottom  with  ceiling  lights  provide  for  ven- 


Bn'dge 
Ground  Floor  Plan   of  Norfolk  &  Western  Station   at  Roanoke,  Va. 


Floor   Plan   at  Track   Level,   Roanoke  Station,   Norfolk  &   Western. 
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North    Front    Elevation   of   Roanoke   Station,    Norfolk   &    Western, 
pleted  will  be  one  of  the  most  handsome  build-    is,  the  women's  room  and  in  the  other  the    tilation  and  top  lighting.    The  ticket  office 


ings  of  Its  kind  in  the  South.  The  new  sta- 
tion will  stand  on  the  site  of  the  old  sta- 
tion at  the  intersection  of  Shenandoah  ave- 
nue and  Randolph  street,  and  will  face  nortlpi 
on  a  wide  plaza  opposite  the  large  park  and 


restaurant  and  kitchen.  A  wide  Colonial 
portico,  the  full  height  of  the  building,  and 
supported  by  four  massive  fluted  stone  col- 
umns forms  the  main  entrance  to  the  gen- 
eral waiting  room.    A  stairway  running  up 


is    directly    opposite     the    main     entrance 
against  the  wall. 

At  the  western  end  of  the  waiting  room 
is  the  women's  rest  room,  32  ft.  x 
32     ft.,     and     toilet    rooms     for     men     and 


DOCEMBEB   2,    1904. 

■women.  The  women's  toilet  opens  off  from 
the  rest  loom  and  the  men's  toilet  opens 
from  the  gallery  leading  along  the  outside 
of  the  building  on  the  track  side.  At  the 
east  end  of  the  building  is  the  restaurant, 
32  ft.  X  32  ft.,  and  the  kitchen  and  pantry  are 
next  to  the  east  wall,  where 
there  will  be  no  trouble  from 
odors.  Both  the  women's  room 
and  restaurant  are  finished 
with  a  low  wood  wainscot  and 
plaster  walls  with  ceilings  15  ft. 
high. 

On  the  lower  floor,  which  is 
about  at  the  level  of  the  tracks, 
are  the  express  room,  32  ft.  x 
71  ft.;  baggage  room,  40  ft.  x  32  •- 
ft.  11  in.;  mail  room,  12  ft.  x 
19  ft.;  boiler  room,  19  ft.  x  46 
ft.;  station  master's  office,  tele- 
graph office,  trainmen's  room, 
fuel  room,  smoking  and  another 
men's  lavatory.  The  express 
room  extends  out  beyond  the 
•west  wing  37  ft.  6  in.,  and  is 
covered  with  a  low  roof  that 
■comes  a  little  above  the  parapet 
of  the  retaining  wall  of  the  ex- 
cavation in  which  the  station 
stands.  It  is  separated  from  the 
other  rooms  on  this  floor  by  a 
passageway  12  ft.  wide  running 
through  the  building  from  the 
train  platform  to  the  foot  of  the 
stairs  leading  down  from  the  por- 
tico. The  checking  counter  in 
the  baggage  room  is  reached 
from  this  corridor.  Double 
swinging  doors  lead  out  from 
the  baggage  and  express  rooms 
to  the  inside  train  platform  and  runways 
for  trucks  over  the  tracks  will  be  pro- 
vided to  reach  the  other  platforms. 
The  paved  court  or  driveway  in  the 
rear  of  the  express  room  connects  with  the 
street  beyond  the  station  where  the  ground 
slopes  off. 

The  train  platforms,  of  which  there  are 
three,  are  19  ft.  wide.  The  single  plat- 
form next  to  the  building  is  granolithic 
paving,  but  the  double  platforms  are  wood 
laid  on  stringers  bedded  in  cinders.  They 
are  780  ft.  long  and  the  two  double  plat- 
forms are  covered  with  umbrella  sheds  17 
ft.  2  in.  wide  at  eaves,  sloping  from  the  ridge 
down  to  the  sides.     The  inside  platform  is 
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metal  columns.     It  is  expected  to  have  the 
.station  in  use  by  next  February. 

Frye  &  Chesterman,  Lynchburg,  Va.,  were 
the  architects,  and  the  contract  for  all  of  the 
work  has  been  let  to  John  P.  Pettyjohn  &  Co., 
of  the  same  place.     We  are  indebted  to  Mr. 
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which  will  differ  from  usual  practice  is  that 
the  traveler  will  be  outside  of  the  trusses 
instead  of  inside.  When  it  reaches  the  main 
pier  it  will  be  necessary  to  provide  special 
cantilever  floor-beams  to  carry  it.  There 
will   be  three  lines  of   stringers  under  the 
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West  End  Elevation,  Roanoke  Station. 
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Section  through  Center  of  Building. 

C.  S.  Churchill,  Chief  Engineer  of  the  Nor- 
folk &  Western,  for  the  drawings  and  infor- 
mation. 


The  Quebec   Bridge. 


The  illustration  shown  herewith  is  from 
a  photograph  of  a  model  of  the  bridge  of 
the  Quebec  Bridge  and  Railway  Company 
across  the  St.  Lawrence  river  near  Quebec, 
Canada,  now  under  construction.  This 
bridge,  it  will  be  remembered,  is  the  longest 
span  steel  bridge  in  the  world.  It  has  a 
central  span  of  1,800  ft.,  two  anchor  spans 
of  500  ft.  each,  and  two  approach  spans  of 
210  ft.  each.     The  width  is  80  ft  between 


traveler,  and  these  same  stringers  will  later 
be  used  under  the  railroad  tracks  in  the  per- 
manent structure. 

At  the  present  time  the  masonry  piers  and 
the  two  approach  spans  of  the  bridge  are 
done,  and  practically  all  of  the  falsework 
for  one  anchor  arm  is  in  place.  A  consid- 
erable part  of  the  anchor  arm  has  been 
shipped  and  has  been  stored  at  the  site  ready 
for  use.  The  steel  falsework  for  the  traT- 
eler  has  all  been  shipped  and  is  mostly  in 
place.  This  steel  weighs  1,100  tons.  Owing 
to  climatic  conditions,  it  is  only  possible  to 
work  on  the  bridge  about  seven  months  in 
the  year,  work  for  1904  having  ceased  at  the 
end  of  October.  It  is  expected  to  complete 
the  bridge  in  four  more  seasons. 

In  order  to  accommodate  the  material  for 
one-half  of  the  bridge  a  storage  yard  3,000 
ft.  long  and  spanned  by  a  70-ft.  crane  is  re- 
quired. An  idea  of  the  size  of  some  of  the 
members  of  the  bridge  may  be  gained  from 
the  statement  that  the  main  posts  are  325 
ft.  high  and  each  one  weighs  more  than  five 
ordinary  150-ft.  single-track  railroad  spans. 
The  bridge  was  designed  by  Mr.  P.  L. 
Szlapka,  Designing  Engineer  of  the  Phcenix 
Bridge  Company. 

The  model  from  which  the  photograph 
was  made  is  on  a  scale  of  1  in.  to  40  ft.  and 
is  9  ft.  long  over  all.  It  is  made  of  paper 
and    formed    part    of    the    exhibit    of    the 


Bridge   of  the   Quebec    Bridge    &    Railway    Company   over  the   St.  Lawrence  River. 


protected  only  for  the  length  of  the  station 
building  by  the  gallery  16  ft.  wide  next  to 
the  wall. 

The  trains  can  be  reached  from  the  main 
waiting  room  on  the  upper  floor  through  the 
two  double  swinging  doors  opening  out  on 
the  covered  gallery  and  over  the  bridge  at 
the  west  end  to  the  stairs  leading  down  to 
the  platforms  below.  Or,  the  inner  platform 
can  be  reached  from  the  upper  gallery  by 
the  stairs  along  the  wall  between  the  doors 
leading  out  from  the  main  waiting  room. 
The  passageway  between  the  baggage  and 
express  rooms  also  forms  another  entrance 
and  exit. 

The  walls  of  the  building  are  pressed  brick 
with  stucco,  stone  and  terra  cotta  ornamen- 
tation around  the  windows,  and  the  roof  is 
fluted  tile.  The  bridge  over  the  tracks  and 
the  covered  gallery  are  wood,  supported  on 


centers  of  outside  railings,  and  it  will  carry 
a  double-track  railroad,  two  lines  of  trolley 
tracks,  two  highways  and  two  sidewalks. 
The  clear  height  at  high  water  is  150  ft.  The 
weight  of  the  structure  is  35,000  tons. 

The  bridge  was  of  such  magnitude  and 
contains  so  many  new  features  that  the 
Phoenix  Bridge  Company,  which  designed 
and  is  building  it,  found  it  desirable  to  make 
a  model  in  order  to  design  the  traveler.  This 
traveler  is  built  of  steel  and  weighs  450  tons. 
It  is  217  ft.  high  over  all.  Contrary  to  usual 
practice  no  steam  hoisting  engines  will  be 
used  on  the  job,  electricity  being  used  in- 
stead throughout.  The  Lidgerwood  Manufac- 
turing Company  has  made  special  electric 
hoisting  engines,  weighing  about  35  tons,  for 
use  with  the  traveler.  The  traveler  will  be 
carried  on  steel  falsework,  the  first  ever 
used,    so   far   as   we   know.    Another   point 


Phcenix  Bridge  Company  at  the  World's  Fair, 
for  which  the  company  was  awarded  the 
grand  prize. 


Rebuilding       ine       Oregon       Railroad       A. 
Navigation. 


The  Oregon  Railroad  &  Navigation  Com- 
pany, with  headquarters  at  Portland,  Ore., 
has  1,128  miles  of  track  In  Oregon,  Wash- 
ington, and  Idaho,  on  which,  since  the  com- 
pany was  reorganized  in  1896,  large  expen- 
ditures have  been  made  for  improvements 
and  betterments,  consisting  of  radical 
changes  of  line,  elimination  of  trestle  bridges 
by  filling  or  throwing  out  by  change  of  line, 
substitution  of  steel  for  wooden  bridges,  re- 
placing wooden,  culverts  with  cast-iron  pipe, 
relaying  with  heavy  rail,  and  ballasting. 
The   following  information   briefly  covering 
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this  work  has  been  received  from  Mr.  E.  B. 
Calvin,  General  Manager. 

The  main  line  of  the  O.  R.  &  N.  extends 
from  Portland  to  Umatilla,  Ore.,  where  it 
forks,  the  line  running  east  terminating  at 
Huntington,  Ore.,  and  forming  a  junction 
with  the  Oregon  Short  Line;  the  line  run- 
ning north  terminating  at  Spokane,  Wash., 
forming  connection  with  the  Great  North- 
ern. An  important  branch  line  extends  from 
Tekoa,   Wash.,   to   Wallace,   Idaho,  handling 


property,  but  since  the  date  of  reorganization 
the  policy  has  been  to  eliminate  trestle 
bridges  by  filling  and  to  substitute  steel  for 
wooden  bridges  at  stream  crossings,  as  fast 
as  the  revenues  would  admit. 

The  following  is  a  brief  summary  of  im- 
provements made  during  the  fiscal  year  end- 
ing June  30,  1904: 

There  were  erected  19  steel  bridges  (de- 
signed to  carry  modern  heavy  loads)  con- 
sisting in  all  of  25  spans,  varying  from  20 


Map  of  Oregon   Railroad  &  Navigation  Company's  Lines. 

Full  lilies  show  main  line;    dotted  lines  shoic  branches. 

ft.  to  200  ft.,  with  an  aggregate  length  of 
1,986  ft.,  all  supported  by  concrete  abut- 
ments and  piws  in  which  8,920  cu.  yds.  of 
concrete  masonry  were  required  for  their 
construction. 

The  most  important  bridge  erected  during 
the  year   is  known   as  A   206,   crossing  the 


the  output  of  the  Coeur  d'Alene  mines.  A 
number  of  other  branch  lines  tap  the  agri- 
cultural and  mining  districts  of  Oregon, 
.Vashington  and  Idaho. 

The  number  and  magnitude  of  waterways 
crossed  can  be  appreciated  by  the  statement 
that  there  are  in  all  68  iron  and  steel  bridges. 


aggregating  8,697  lineal  feet,  35  Howe  truss  Spokane  River  at  Spokane,  Wash.  It  con- 
bridges,  aggregating  3,928  lineal  feet,  and  sists  of  three  150-ft.  through  lattice  truss 
S60  pile  and  frame  trestle  bridges,  aggregat-  spans,  and  one  35-ft.  and  one  65-ft.  through 
ing  110,899  lineal  feet.     The  most  important  plate  girder,  resting  on  two  abutments  and 


s-tructures  are  the  steel  drawbridge  cross- 
ing the  Willamette  River  at  Portland  and  a 
similar  bridge  crossing  the  Snake  River  at 
Riparia.  Several  large  streams  are  crossed 
a  number  of  times.  Between  Umatilla  and 
Huntington  there  are  seven  crossings  of  the 
Umatilla    River,    18    crossings    of   Meacham 


four  piers.  Another  important  bridge,  known 
as  E  45,  was  erected  at  Cataldo,  Idaho,  cross- 
ing the  south  fork  of  the  •  Coeur  d'Alene 
River.  It  consists  of  one  200-ft.  through  pin- 
connected  truss  and  one  50-ft.  through  plate 
girder,  resting  on  one  abutment  and  two 
piers.     There  were  also   erected  two  125-ft. 


Creek,  two   crossings  of  the   Grande  Ronde  through  lattice  truss  spans,  known  as  bridges 

River,  three  crossings  of  Powder  River,  and  E  52   and  B  85,  crossing  the  south  fork  of 

33  crossings  of  Burnt  River.     Between  Col-  the  Coeur  d'Alene  River.    One  125-ft.  through 

fax  and  Spokane  there  are  two  crossings  of  lattice  truss,   known  as   bridge  R   155,   was 

Palouse  River  and  four  crossings  of  Latah  erected   on   Meacham   Creek.     Five  through 

Creek.     On  the  branch  line  between  Colfax  plate  girders  of  80-ft.  span  were  erected  on 

and    Moscow    there  are   18   crossings   of   the  Burnt  River. 

South  Palouse  River,  and  on  the  branch  line        Eighty-three   cast-iron  pipe   culverts  have 

between  Tekoa  and  Wallace  there  are  four  been   placed   transverse  to  the  track   under 

crossings  of  the  Coeur  d'Alene  River.  filled   bridges  or  through  worn   out  wooden 

Some  small  amount  of  bridge  filling  was  culverts,  aggregating  3,840  ft.  in  length.   One 

done  before  the  present  owners  acquired  the  arch  culvert  was  built,  its  length  being  41 


ft.,  and  requiring  143  cu.  yds.  of  concrete 
masonry. 

The  improvements  to  track  during  the 
fiscal  year  consisted  of  laying  48.03  miles  of 
80-lb.  rail,  replacing  rail  of  lighter  weight, 
and  ballasting  32.22  miles  of  roadbed.  Many 
permanent  improvements  have  been  made 
since  1896,  the  summary  of  which  is 
as  follows:  There  have  been  eliminated 
by  filling,  or  thrown  out  by  change  of  line. 
373  bridges,  aggregating  58,108  ft.,  equal  to 
about  11  miles.  It  required  2,161,921  cu.  yds. 
of  embankment  for  the  new  roadbed  so 
created.  Seven  hundred  and  twenty  cast-iron 
pipe  culverts  were  placed  under  filled  bridges, 
or  through  worn  out  wooden  culverts,  with  an 
aggregate  length  of  38,255  ft.  transverse  to 
the  roadbed,  equal  to  7.2  miles.  Fifteen  con- 
crete arch  culverts  were  built,  with  a  total 
length  of  1,333  ft.,  requiring  5,431  cu.  yds. 
of  concrete  masonry  in  their  construction. 
Sixty-one  steel  bridges  were  erected,  with  an 
aggregate  length  of  5,394  ft.,  requiring  27,477 
cu.  yds.  of  concrete  masonry  in  the  construc- 
tion of  abutments  and  piers,  and  4,509  tons 
of  metal  in  the  superstructures. 

Twenty-six  separate  changes  of  line  were 
made,  the  length  of  original  line  changed 
being  48.57  miles,  and  the  amount  the  line 
was  shortened  being  1.34  miles.  The  curva- 
ture eliminated  consisted  of  196  curves,  ag- 
gregating 5,891  deg.,  or  over  16^4  complete 
circles. 

During  the  same  period  light  rail  was  re- 
placed with  rail  of  heavier  weight  as  fol- 
lows: 152.20  miles  of  75-lb.  steel  rail;  204.4!> 
miles  of  80-lb.  steel  rail;  38.13  miles  of  85- 
Ib.  stt^ei  rail;  13.22  miles  of  90-lb.  steel  rail. 
Ballasting  done  during  the  same  period  con- 
sisted of  25.46  miles. 

The  management  intends  to  continue 
mailing  improvements  to  its  roadbed  as  fast 
as  it  is  practicable  to  do  so,  having  under 
consideration  for  1905  the  erection  of  several 
steel  spans,  the  elimination  of  a  number  of 
trestle  bridges,  and  extensive  ballasting  of 
track. 

Since  receiving  the  foregoing  from  Mr. 
Calvin  press  despatches  have  stated  that 
work  has  begun  on  a  new  branch  from  Ar- 
lington to  Condon  in  Gilliam  County,  Ore., 
46  miles.  The  contract,  it  is  said,  stipulates 
that  all  of  the  bridge  and  track  work  shall 
be  completed  by  December  31. 


New    Passenger   Locomotives  for  the   Lake 
Shore. 


The  Lake  Shore  &  Michigan  Southern  has 
just  put  into  service  ten  new  Prairie  (2-6-2) 
type  passenger  locomotives  built  by  the 
Brooks  W9rks  of  the  American  Locomotive 
Company.  These  new  engines  are  heavier 
and  more  powerful  than  any  heretofore  used 
by  the  Lake  Shore  in  passenger  service. 
Train  loads  and  speeds  on  this  road  have 
increased   at   such   a   rate   that  the   class  J 


Prairie   (2-6-2)   Type  Locomotive  for  the  Lake  Shore  &  Michigan    Southern. 
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locomotives  (see  Railroad  Gazette  March  20, 
1901,)  which  were  designed  only  about  four 
years  ago,  have  become  inadequate,  the  result 
being,  that  the  expensive  expedient  of 
"double-heading"  was  often  necessary.  The 
new  class  K  locomotives  have  been  designed 
to  haul  the  heavy  13,  14  and  15-car  trains 
and  make  time.  These  locomotives  are  the 
heaviest  ever  built  for  passenger  service  any- 
where. The  principal  dimensions  of  the  new 
class  K,  the  class  J,  and  the  Chicago  &  Alton* 
4-6-2  locomotives  are  given  in  the  following 
table: 


Chicago  & 

Class.K. 

Class  J. 

Alton. 

Total   weight,  lbs 

.233,000 

174,.500 

219,000 

\\  't.  on  drivers,  lbs. 

.166,000 

130,000 

142.000 

Cylinders,  in 

.21%x28  201/2x28 

22x28 

Diam.  of  drivers,  in. 

.79 

80 

73 

HeatiiiR  surface  : 

Fire-box,  sq.  ft. .  . . 

.227 

174 

230 

Tubes,  sq.  ft 

.3.678 

3,169 

3.848 

Total,  sq.  ft 

.3.905 

3.343 

4.078 

Number  of  tubes. .  .  . 

.322 

285 

330 

Length  tubes,  ft.  &  in.19^6 

19—0 

20—0 

Diam.  of  tubes,  in     . 

.2%- 

2% 

2y4 

Grate  area,  sq.  ft. .  . . 

.55 

48.5 

54.0 

It  will  be  seen  that  the  class  K  locomotive 
is  58,500  lbs.  heavier  than  the  class  J  and 
that  this  additional  weight,  with  the  excep- 
tion of  22,500  lbs.,  is  on  the  drivers.  The 
Chicago  &  Alton  engine  weighs  less  than  the 
class  K.  but  the  boiler  is  larger.  The  class 
K  has  562  sq.  ft.  more  heating  surface  than 
the  class  J,  the  additional  heating  surface 
being  due  to  the  larger  fire-box  and  the 
greater  number  of  tubes  and  their  greater 
length.  The  class  K  locomotive  has  55,333 
lbs.  on  each  driving  axle  and  the  maximum 
-tractive  effort  is  27,850  lbs.  The  ratio  of 
weight  on  drivers  to  maximum  tractive  effort 
is  5.96,  which  is  higher  than  that  for  any 
American  passenger  locomotive  built  in  re- 
cent years.  It  is  interesting  to  note  that 
the  class  K  locomotive  weighs  14,000  lbs. 
more  than  the  Chicago  &  Alton  locomotive, 
notwithstanding  the  fact  that  the  C.  &  A. 
engine  has  a  four-wheel  leading  truck  and  a 
slightly  larger  boiler  than  the  class  K.  The 
principal  dimensions  of  the  class  K  follow: 

General  Dimensions.  — 

Gage 4  ft.  8  V4  in. 

Fuel Bituminous  coal 

Weight  ou  worliing  order 233,00IJ  lbs. 

Weight  on  drivers 166,000    " 

Wheel  base,  driving 14  ft.  0  in. 

Wheel  base,  total   34  ft.  3  in. 

Wheel  base,  total  engine  and  tender.  .  .62  ft.  414  in. 

Tractive  power 27,850  lbs. 

Cylinders. 

Diameter  of- cylinders   21%  In. 

Stroke  of  piston 28    " 

Diameter  of  piston  rod 4    " 

Kind  of  piston  packing Dunbar 

Valves. 

Kind I'iston,  12  in.  diameter 

Greatest  travel   5>4  '°- 

Outside  lap   1 H     " 

Inside  clearance Vfe    " 

Lead  in  full  gear 1-16    " 

Wheels,  Etc. 

Number  of  driving  wheels 6 

Diam.  of  driving  wheels,  outside  of  tire 79  in. 

Material  of  driving  wheel,  centers 72    " 

Thickness  of  tire 3  %     " 

Diam.  of  trailing  wheels,  outside  tire 48    " 

Diam.  and  length  of  driving  journals.  .  .9%xl2    " 

Diam.  and  length  of  trailing  journals 8x14    " 

Diam.  and  length  of  main  crank-pin  jrnls..7x6V2     " 
Diam.  and  length  of  side  rod  journals.  .7%x4%     " 

Diam.  and  length  of  front  journals 5x4    " 

Diam.  and  length  of  back  journals 5x4%     " 

Engine  truck,  kind 2-wheeIed  swing  center 

Engine  truck  ;  journals 61/2x12    " 

Diameter  of  engine  truck  wheels 42%    " 

Boiler. 

Style Extended  wagon-top,  radial  stay 

Outside  diameter  of  first  ring 70  in. 

Working  pressure   200  lbs. 

Thickness  of  plates  in  barrel  and  outside  of 

fire-box 11-16  in.,   %   in. 

25-32  in..  9-16  in.,  9-16  in.,  9-16  In. 

Fire-box  length   109  in. 

Fire-box,  width 74    " 

Fire-box,  depth Front,  80%  in.  ;    back,  68  la 

Fire-box  plates,  thickness sides,  %  In.; 

back,  %  in. ;  crown,  %  in.  ;  tube  sheet,  %  in. 

Fire-box,  water  space 4%  In.  front, 

4%  in.  sides,  4  In.  back 

Tubes,  number   322 

Tubes,  spacing %   in.  front,  13-16  In.  back 

Tubes,  diameter 2  "4  In. 

Tubes,  length  over  tube  sheets 19  ft.  6  In. 

Fire  brick,  supported  on (4)  3-ln.  tubes 

Heating  surface,  tubes :  .3,678  sq.  In. 

Heating  surface,   water  tubes 29  sq.  f t. 

Heating  surface,  flre-box ,  198      " 


•See  Railroad  Gazette.  Nov.  7,  1902. 
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Heating   surface,   total 3,905  sq.  ft. 

Grate  surface 55 

Grate,  style Kocking 

Ash  pan,  style Hopper 

Exhaust  pipes    Single 

Exhaust  nozzles 5%  and  5%    in.  diameter 

Smokestack,  inside  diameter IS  and  21%  In. 

Smokestack,  top  above  rail 14  ft.  10  Vi    " 

Cab  material !Steel 

Tender. 

Style Water  bottom,  gravity  slides 

Wheels,  number   .-S 

Wheels,  diameter   36  in. 

Journals,  diam.  and  length,  5%  in.  diam.  x  10  in. 

Wheel   base    IS  ft.  0  in. 

Tender  frame   13in.  channels 

Tender  trucks .\rch  bar,  cast-steel  bolster 

Water  capacity   7,800  U.  S.  gallons 

Coal  capacity   15  tons 


Concrete 


Abutment      on      the     Ulster     & 
Delaware. 


BY   S£.   H.    McGEE.* 

The  accompanying  illustrations  show  a 
concrete  abutment  and  long  wing  wall  for  a 
plate  girder  skew  bridge  on  the  Ulster  & 
Delaware  which  was  built  last  year.  The 
bridge  crosses  a  stream  which  frequently  be- 
comes a  rushing  torrent  of  water  coming 
down  from  the  mountains  after  a  heavy  rain- 
fall and  along  with  other  structures  over 
similar  streams,  was  washed  out  a  number 
of  times  before  the  present  abutments  were 
built.  A  long  wing  wall  was  therefore  essen- 
tial to  prevent  the  banks  washing  out.  The 
particularly  interesting  feature  of  this  piece 
of  work,  however,  is  the  construction  of  the 
parapet  wall,  and,  incidentally,  the  date 
plate  which  was  used.  The  abutments  and 
wing  walls  are  12  ft.  high  above  the  founda- 
tion and  are  battered  1  to  12  on  the  face. 
On  the  upstream  side  the  wing  walls  are  32 
ft.  6  in.  long,  and  on  the  downstream  side 
24  ft.  3  in.  long.  The  superstructure  is  a 
through  plate  girder  carrying  a  single  track 
and  crossing  the  stream  at  an  angle  of  67 
deg.  30  min.  The  parapet  wall  is  2  ft.  1% 
in.  high  and  12  in  wide,  at  the  top,  and  is 
reinforced  with  eight  pieces  of  old  rail  about 

■Assistant  Enginppr.    I'lster  &  Delaware. 


Finished    Wing    Wall    Showing    Date    Plate. 


4  ft.  long,  which  are  bedded  half  in  the  abut- 
ment and  half  in  the  parapet.  This  effectual- 
ly prevents  the  parapet  fi^om  becoming  loos- 
ened from  the  bridge  seat  and  protects  it 
from  the  heaving  action  of  frost  in  the  fill 
behind  which  might  crowd  it  forward. 

The  foundations  rest  on  piles  and  a 
1:4:71/^  mixture  of  concrete  was  used  in 
them.  The  proportions  used  for  other  parts 
of  the  structure  were  1:3:6  for  the  body  of 
the' abutment,  1:2:4  for  the  bridge  seat,  1:1:2 
for  the  parapet  wall,  and  1:2  for  the  mortar 
facing.  Portland  cement  and  1%-in.  crushed 
limestone  were  used  and  the  concrete  was 
mixed  in  a  cubical  box  mixer  run  by  a 
small  steam  engine.  The  proportion  of  one 
barrel  of  cement,  three  of  sand  and  six  of 
stone  made  a  batch  of  one  cubic  yard,  and 
after  a  batch  was  thoroughly  mixed  it  was 


dumped  from  the  mixing  box  into  special 
skip  shown  "in  one  of  the  illustrations.  This 
skip  held  One  cubic  yard,  or  the  entire  con- 
tents of  the  mixer,  and  when  filled  was 
hoisted  with  a  derrick,  swung  around  over 
the  forms  and  dumped  all  in  one  place.  With 
the  mechanical  mixer  it  was  possible  to  mix 
and  lay  more  than  three  times  as  much  con- 
crete a  day  as  had  been  laid  on  other  sim- 
ilar jobs  with  the  same  force  of  men  mixing 
by  hand. 

The  use  of  a  date  plate  adds  greatly  to 
the  appearance  of  a  piece  of  work  of  this 
kind.  The  one  used  on  this  bridge  was  18 
in.  high,  3G  in.  long  and  %  in.  deep  with 
beveled  edges.  The  figures  are  10  in.  high 
and  1  in.  deep.  Both  the  panel  and  the  fig- 
ures were  made  of  wood,  well  shellaced  and 
fastened   together   with   wood   screws.     The 
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Completed   Bridge  Showing  Top  of   Parapet  Wall. 


panel  with  the  figures  was  fastened  to  the 
inside  of  the  forms  in  a  conspicuous  place 
slightly  below  the  coping,  and  the  concrete 
deposited  next  to  them  when  the  work 
reached  that  height  in  the  forms.  After  the 
concrete  had  set  and  the  forms  were  removed 
it  was  found  that  the  wooden  figures  had 
swelled  by  absorbing  moisture  from  the  sur- 
rounding concrete  so  that  they  could  not  be 
removed  without  damaging  the  surface  of 
the  concrete  and  it  was  necessary  to  chip 
out  the  wood  with  a  carpenter's  chisel. 
There  was  no  serious  objection  to  this  ex- 
cept that  the  date  plate  was  destroyed  and 
could  not  be  used  again  on  another  job.  On 
another  abutment  built  later,  the  figures 
were  also  made  of  wood,  but  they  were  bev- 
eled with  considerable  draft  so  that  they 
could   be  removed  more  easily.     This,  how- 


straps 


J,. Jgl „ 

Skip   Bucket  for  Placing  Concrete. 

ever,  proved  no  more  successful  than  the 
first  attempt,  and  the  wood  was  again  cut 
out  with  a  chisel.  The  cast  iron  date  plate 
described  in  the  Railroad  Gazette,  August 
19,  in  which  the  figures  were  beveled,  is 
probably  much  more  satisfactory  than  the 
wooden  plates  used  here,  but  it  would  seem 
to  be  absolutely  necessary  to  coat  the  iron 
plate  with  paraffin  or  some  other  waterproof- 
ing so  as  to  prevent  rust  stains  on  the  cement 
facing  of  the  wall. 


The  scarcity  of  box  cars  in  Russia  is  such 
that  flat  cars  are  used  this  fall  for  carrying 
grain  in  sacks.  The  draft  of  cars  and  loco- 
motives for  the  long  line  to  the  seat  of  war 
has  left  most  of  the  railroads  short;  and 
when  rolling  stock  is  returned  to  them  from 
the  Siberian  Railroad  it  is  likely  to  need  ex- 
tensive repairs,  which  cannot  easily  be  made 
ill  the  Manchurian  or  Siberian  shops.     The 


grain  crop  suffered  from  drouth  in  south- 
western Russia,  but  in  the  southeast  it  was 
abundant,  and  this  is  just  the  part  of  Russia 
most  distant  from  market. 


Suburban  Traffic. 


The  following  extracts  are  taken  from  the 
report  on  suburban  traffic  prepared  by  A. 
W.  Sullivan  for  discussion  at  the  Interna- 
tional Railway  Congress,  and  printed  in  the 
Bulletin  of  the  congress: 

In  response  to  the  circular  of  inquiry,  re- 
plies were  received  from  129  railroads,  of 
which  97  stated  that  they  had  no  suburban 
traffic,  and  32  gave  information  which  forms 
the  basis  of  this  report.  Of  these  railroads, 
28  are  in  the  United  States,  one  in  Canada, 
two  in  the  Argentine  Republic  and  one  in 
Brazil. 

The  districts  served  by  the  32  railroads 
reporting  service  include  16  cities,  having  an 
aggregate  population  of  11,797,000.  The 
principal  cities  enumerated,  with  their  popu- 
lations, are  as  follows: 

Boston    600,000 

New   York    3,500,000 

.Jersey  City    206,000 

Newark     300,000 

Philadelphia    1,300,000 

Pittsburg    354,000 

Cincinnati    330,000 

Atlanta    100.000 

St.  Louis   600.000 

Chicago    2,000,000 

St.    Paul    163,000 

Minneapolis 203.000 

San  Francisco   330,000 


Total  in  the  United  States 10,006,000 

Montreal   268,000 


Total  in  Canada 268,000 

Buenos    Aires    1.000,000 

Rio  Janeiro   523,000 


Total  in  South  America   1,523,000 

Total  of  all  countries 11,797,000 

The  range  of  travel  seldom  exceeds  23 
miles,  and  the  average  distance  traveled  is 
about  seven  miles.  In  nearly  all  cases  an 
effective  road  competition  is  found  to  exist, 
principally  in  the  form  of  electric  street  rail- 
ways running  more  or  less  closely'  parallel 
with  the  steam  railroad  lines.  The  total 
number  of  suburban  passengers  transported 
per  annum  by  eacli  railroad  within  the  dis- 
tricts covered  by  this  report,  is  shown  in  che 
following  statement: 

Passengers 
Name  of  railroad.  District.  per  year. 

.\tlanta  &  West  Point Atlanta 146.000 

Baltimore  &  Ohio New  York.  .  .      5,600.(100 

Bait.  &  O.  Southwestern.  .Cincinnati...         230.000 

Boston  &  Albany Boston 6.000.000 

Boston  &  Maine Boston 12,500  000 

Central  of  Georgia Atlanta 130,000 


Central  of  New  Jersey.  .  .  .Jersey  City  & 

„     ,     .  Newark    .  .      3,150,000 

Chic,  Burl.  &  Qulncy Chicago 1,280,000 

CUic.   &  East.  Illinois Chicago 2,300.000 

Chic.  &  North  Western.  . .  .Chicago 8.300.000 

Chic.   Terminal  Transfer.  .Chicago 800.000 

Cin.,  Ham.  &  Dayton Cincinnati...         900.000 

('in.,  N.  Orl.  &  Tex.  Pac.  .Cincinnati..  .  233.000 
Del.,  Latk.  &  Western.  . .  .New  York. .  .   11,300.000 

I'-'ie     New  York . .  .     6,000.000 

(Georgia    Atlanta 186,000 

Grand  Trunk    Chicago 810,000 

Illinois   Central    Chicago 15,000.000 

Long   Island    New  York...         930,000 

Minn.  &  St.   Louis St.   Paul  and 

Minneapolis        420.000 
N.  Y.  Cen.  &  Hud.  River.  .New  York.  .  .      7.000.000 

N.  Y.,  N.   H.  &  Hartford.  .Boston 13,200.000 

Pennsylvania  Railroad.  ..New  York...  2.350.000 
Pennsylvania  Railroad.  .  .Philadelphia.  4.000.000 
Pennsylvania   Company   ..Pittsburg....      3.240.000 

Phila.   &    Reading Philadelphia.  11,000,000 

St.  Louis  &  S.  Francisco.  .St.  Louis...  .  600.000 
Southern   Pacific    S.  Francisco. •18.177,000 


Total  in  the  United  States 135,802,000 

Canada. 
Grand  Trunk   Montreal ....     1,110,000 

Total   in   Canada    1,110,000 

fiouth  America. 
Argentine  Republic 
Buenos    Aires.     Rosario    & 

Central  .-Argentine Buenos  Aires     4.456.000 

Ferrocarril  del  Sud Buenos  Aires     6,232,000 

Brazil 
Central  Brazil   Rio  Janeiro..      9,000,000 


Total  in  South  America 19,688.000 


Total  of  all   countries    156,600,000 

♦Includes  ferries. 

In  the  United  States  and  Canada  block  sig- 
nals are  in  general  use  upon  the  suburban 
lines  of  25  of  the  railroads  reporting;  only 
four  lines  in  the  United  States,  with  very 
light  suburban  traffic,  reported  that  ttey 
handled  it  without  the  use  of  the  block  sys- 
tem. The  use  of  block  signals  for  suburban 
traffic  is  also  well  established  in  Argentina 
and  Brazil. 

Of  the  block  systems  in  use  in  the  United 
States  and  Canada,  15  are  automatic,  being 
operated  either  electrically  or  pneumatically; 
six  are  manual;  three  are  combined  auto- 
matic and  manual;  and  one  road  uses  an 
automatic  system  in  combination  with  the 
electric  staff.  In  Argentina  and  Brazil,  the 
manual  block  system  is  used, 

The  total  number  of  blocks  within  the 
suburban  districts  of  all  the  railroads  which 
reported  is  2,337.  The  minimum  length  of 
blocks  varies  from  300  to  5,280  ft.,  the  aver- 
age being  1,833  ft.  The  maximum  length  of 
blocks  varies  from  1,500  to  29,400  ft.,  the 
average  being  11,243  ft.  The  average  length 
of  all  blocks  on  suburban  lines  is  5,267  ft. 
In  the  United  States  and  Canada,  the  sema- 
phore signal  is  used  exclusively  in  the  man- 
ual block  systems.  For  the  automatic  block 
systems,  six  railroads  use  the  semaphore  sig- 
nal exclusively,  one  uses  the  disc  signal  ex- 
clusively, while  eight  railroads  use  both  the 
semaphore  and  disc  signals.  Upon  the  three 
railroads  which  use  both  the  automatic  and 
manual  systems,  the  form  of  signal  is  the 
semaphore.  In  Argentina,  the  semaphore 
signal  is  exclusively  used,  and  in  Brazil  nar- 
row flags  are  used  for  block  signals. 

In  the  use  of  signal  lights,  it  is  found  that 
for  the  "clear"  indication  in  the  United 
States  and  Canada,  19  railroads  use  white, 
and  six  use  green.  For  the  "caution"  indi- 
cation, 15  railroads  use  green,  six  use  yel- 
low, two  use  a  combination  of  green  and 
red,  and  two  use  no  "caution"  signal.  For 
the  "stop"  signal  all  railroads  use  red.  In 
Argentina,  green  is  used  for  "clear,"  and 
red  for  "stop";  no  "caution"  signal  being 
used.  In  Brazil,  white  is  used  for  "clear," 
green  for  "caution"  and  red  for  "stop."  All 
railroads  make  use  of  flag  and  lamp  signals 
displayed  by  hand  as  auxiliary  to  the  block 
signals,  and  to  further  insure  the  stoppage 
of  trains  when  the  block  signal  Indications 
cannot  be  clearly  seen,  four  railroads  use 
derails,  and  four  use  torpedoes  and  fusees, 
in  addition  to  the  flag  and  lamp  hand  signals. 

Upon  nearly  all  railroads,  the' officials  and 
employees  engaged  in  suburban  service  also 
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perform  other  duties  connected  with  the  gen- 
eral passenger  traffic,  so  that  it  has  been 
found  not  pra:ticable  to  determine  definitely 
the  total  staff  employed  exclusively  in  the 
working  of  suburban  service.  This  is  par- 
ticularly true  as  to  the  station  forces,  which 
perform  duties  for  all  classes  of  trains.  As 
to  the  employees  on  suburban  trains,  it  is 
found  that  for  a  minimum  train  service  thej- 
consist  of  a  crew  of  two  men  on  the  locomo- 
tive, the  engineman  and  the  fireman;  and  a 
crew  of  two  men  on  the  cars,  the  conductor 
and  the  flagman;  making  a  minimum  crew 
of  four  men  to  each  train.  When  a  train 
consists  of  more  than  four  cars,  it  is  cus- 
tomary to  add  another  man  to  the  train 
crew  for  each  additional  two  cars,  whose 
duties  are  chiefly  to  assist  in  the  collection 
of  tickets,  and  who  is  generally  designated 
as  a  collector.  The  collectors  as  a  rule  oc- 
cupy positions  in  the  middle  of  the  train,  the 
conductor  forward  next  to  the  locomotive, 
and  the  flagman  at  the  rear  to  protect  the 
train  by  hand  signals  in  the  event  of  an 
unusual  stop  being  made.  This  disposition 
of  the  train  crew  is  subject  to  variation 
on  different  roads,  according  to  the  local  cir- 
cumstances and  conditions  of  the  service. 
The  work  of  the  crews  is  regulated  by  three 
systems:  that  of  the  hours  on  duty,  the  num- 
ber of  trips  made,  or  the  number  of  miles 
run.  As  the  distance  traversed  in  suburban 
service  is  generally  the  lesser  factor,  the 
majority  of  roads  regulate  the  work  of  the 
crews  upon  a  time  basis,  the  usual  allot- 
ment per  day  being  from  10  to  12  hours. 
When  the  work  is  regulated  upon  a  mileage 
basis,  100  miles  is  usually  assigned  as  a 
day's  work.  Upon  a  trip  basis,  the  allotment 
is  equivalent  to  100  miles,  or  ten  hours  of 
service.  The  compensation  is  based  upon 
a  rate  either  per  mile,  per  trip,  per  hour, 
per  day,  or  per  month,  according  to  circum- 
stances and  agreement. 

From  the  information  furnished  by  the 
different  railroads,  the  following  tabulated 
statement  of  the  seating  capacity,  length 
and  weight  of  suburban  cars  now  used,  has 
been  prepared: 


the  United  States  and  Canada,  is  found  to 
range  as  follows: 


Speed. 

No. 

Speed. 

No. 

jjor  hour. 

of 

roads. 

per  hour. 

of  roads. 

13  miles. .  . 

2.">  miles..  , 

.  .  .  .         4 

17     "      ... 

2G      ••      .  . 

o 

18     "      .  . 

28      ■•      .  . 

...  .    .    1 

19      ••      .  . 

30      •'      .  . 

3 

20      "      .  . 

35      "      . . 

1 

21      ••      .  . 

37      "      .  . 

...  .        1 

.-) 

38      ••      .. 

...  .         1 

The  average  speed  on  the  28  railroads  was 
24.7  miles  per  hour.  In  Argentina,  the  aver- 
age speed  is  31  miles  per  hour,  and  in  Brazil, 
10  miles  per  hour.  The  length  of  the  repre- 
sentative section  of  suburban  lines  for  all 
the  railroads  (used  in  computing  average 
speed)  ranged  from  5%  to  44  miles,  the  aver- 
age being  19.2  miles.  The  number  of  sta- 
tions on  the  representative  sections  ranges 
from  5  to  32;  the  average  being  19  stations. 
The  longest  distance  between  stations  ranges 
from  0.83  of  a  mile  to  seven  miles;  the  aver- 
age being  3.24  miles.  The  shortest  distance 
between  stations  ranges  from  0.125  of  a  mile 
to  1.10  miles;  the  average  being  0.44  of  a 
mile.  The  average  distance  between  stations 
ranges  from  0.5  of  a  mile  to  2.4  miles;  the 
average  being  1.12  miles.  The  average  time 
trains  are  at  rest  at  intermediate  stations 
for  discharging  and  receiving  passengers  is 
30  seconds. 

The  greatest  number  of  trains  run  in  any 
one  hour  in  one  direction  ranges  from  1  to 
50,  the  average  being  9.5  trains.  Ten  rail- 
roads follow  the  practice  of  stopping  all 
trains  at  all  stations  within  the  suburban 
district,  while  20  railroads  alternate  non- 
stopping  trains  with  stopping  trains.  Under 
the  practice  of  stopping  all  trains  at  all  sta- 
tions, as  many  as  30  trains  are  run  in  one 
direction  in  one  hour  on  a  section  26  miles 
in  length  with  18  stops;  while  under  the 
practice  of  alternating  non-stopping  trains 
with  stopping  trains,  the  movement  of  14 
trains  in  one  direction  in  one  hour,  is  the 
greatest  number  reported  on '  a  section  12 
miles  long,  in  which  14  stops  are  made  by 
the  trains  which  stop  at  all  stations.  There 
are  no  cases  reported  where  precisely  similar 


Length  over 
end  sills  of 
Name  of  railroad.  No.   of  underframe  No.  of 

seats.         in  ft.      wheels. 

Atlanta  &  West  Point SO 

Haltlmore   &  Ohio 56 

Baltimore  &  Ohio  Southwestern    S'j 

Boston  &  Albany    82 

I  6;( 

Boston  A  Maine j  JO 

{  .56 

Central   of  Georgia    }  5fj 

Central    of   New    .lersev    fiO 

Chicago.  Burlington  &'Qulnc.v fiS 

Chicago  &  Kastern  Illinois 72 

Chicago  &  North  Western    00 

Cincinnati.  ITamilton  &  Davtou M 

I  r,H 

I  f;o 

Cincinnati.  New  Orlean.';  k  Tf.\as  Pacific.  •  ■  ■  "i  p,f^ 

I  7n 

i  SO 

Delaware.  Lacltsnvanna  &  Wcslern j  f|f. 

■        f  .58 

I  r.2 

i;rK  -!  fifi 

I  72 

I  78  fiO 

Grand  Trcnk.  Chicago / <'0  4.'> 

'Jrand   Trunl<.    Montreal ."18  50 

IlllnoiH  Central,  old  cars .50  45 

Illinois  Central,  new  cars 100  04 

Minneapolis  &  St.  Louis .  '/.(]  J.|2 

New  York  Central  &  Hudson  River \  72  00 

(  48  4*0 

New  York.  New  Haven  A  Hartford ',!/,  |'jj 

I  r,'<  CO 

PenDKylvanla    Company  j|^  -j'' 

Philadelphia  A  Reading  . .  (!<;  .'.2 

Average 04.01      52. ti 


52.5 

49 

45 

01 

.50 

60 
50 
53 


.51.5 

48 

52.5 

57..5 

07"' 

51 

52 

52 

51 

52 

61 


Total 

Weight.  ,— weight--^ 

, * ,  Per  Per 

Body.  Trucks.  Total,  lin.  ft.  seat. 

8  57,600  1,097  960 

8  42.920  16,080  59.000  1.204  1,054 

H  33.050  15.000  48  050  1,068  S58 

12  35,230  28.720  63,950  1,048  780 

8  32.400  21,700  54.100  1.082  832 

8  30.350  21.700  58.050  1,055  829 

8  44,100  23,300  07,400  1.123  875 

8  50.000  1,000  893 

8  53.400  1.008  921 

8  30,900  17.000  53.900  1,057  898 

8  29.400  18.800  48,200  945  709 

8  3:i.l  00  12.500  49..500  884  OSS 

8  41.500  17.000  58..500  1,125  975 

8  36.000  17.400  53.400  1,037  834 

8  31.040  15.000  47.300  985  815 

12  :;:i.2(;o  27.040  6O.300  i,i 50  1.005 

8  -)(1  iiOd  22  000  68  000  1.193  1.002 

8  .)(;  (iiiij  22,0(10  (iS  000  1.183  1.000 

8  4(;,:!0ii  22.000  08,300  1.188  976 

12  72,100  37,100  199.200  1,630  1.;!65 

8  60.400  1.184  1.007 

8  68..500  1.317  1.038 

H  57,150  1.099  9X5 

8  56  950  1,117  919 

8  64.200  1.235  973 

8  81.050  1.3.39  1.134 

8  69..350  1.156  SS9 

8  47.400  1.053  790 

8     46,350  927  799 

8  25.400  16.200  41.600  925  743 

8  <;1.4OO23O00  84.600  1.323  846 

8  :!T, ].-,()  20.350  57.500  1,127  1,027 

8  :iil. 150  21.350  60.500  1,163  1.008 

8  I. -,.100  21.800  66.900  1,239  1.045 

12  .-,11  ,vii(i  :)fi  200  87.000  1.450  1.208 

8  2,".  :;00  :!2  900  58.200  1,455  1.212 

8  2!i  :!00  15.700  45.000  1.000  789 

8  30.000  17.900  47.900  998  798 

8  45  000  35.600  80,600  1.343  1,168 

8  29.150  19  000  48  150  1.035  830 

8  48.700  20,500  69.200  1.281  1.081 

8  41,320  11,140  63.600  1.223  964 

8  .39.407  21,555  60.925  1,144  942 


tion,  but  it  is  manifest  that  the  method  of 
alternating  stopping  and  non-stopping  trains, 
greatly  reduces  the  capacity  of  the  line  for 
train  movement.  The  greatest  number  of 
trains  run  into  the  chief  terminal  station 
used  by  suburban  trains  in  any  one  hour, 
ranges  from  1  to  53;  the  average  being  14 
trains.  The  greatest  number  of  trains  run 
into  and  out  of  the  chief  terminal  station 
used  by  suburban  trains  in  any  one  hour, 
ranges  from  1  to  78;  the  average  being  21 
trains.  The  number  of  trains — total  of  in- 
wards and  outwards — dealt  with  on  an  aver- 
age week-day  within  the  24  hours,  ranges 
from  4  to  829;  the  average  being  195  trains. 
The  successful  results  in  respect  to  punc- 
tuality of  trains  are  variously  attributed  to 
the  following  reasons: 

1.  Suitable  train  schedules; 

2.  Efficient  locomotives; 

3.  Good  organization; 

4.  Rigid  discipline; 

5.  Prompt  departure  of  trains  from  initial 
station ; 

6.  Short  stops  and  quick  work  at  inter- 
mediate stations  in  discharging  and  receiv- 
ing passengers; 

7.  Distribution  of  passengers  to  seats 
throughout  the  train  after  train  has  resumed 
motion; 

8.  Prompt  and  efficient  methods  of  collect- 
ing tickets  and  fares. 

Seventeen  railroads  have  no  barriers  at 
stations  to  prevent  access  to  trains;  seven 
roads  have  barriers  which  are  closed  at  the 
time  for  departure  of  trains;  two  roads  have 
barriers  which  are  closed  30  seconds,  and 
two  roads  one  minute,  before  the  departure 
of  trains. 

The  cost  of  operation  per  suburban  train 
mile  is  not  readily  ascertainable  for  the 
reason  that  few  railroads  keep  separate  ac- 
count of  the  expense  of  suburban  service; 
this  expense  ordinarily  being  included  in  the 
general  expense  account  of  passenger  service. 
Some  13  railroads  of  the  United  States  and 
Canada,  however,  have  submitted  estimates 
of  the  expense  of  suburban  operation,  which 
ranges  from  30  cents  per  train  mile  upon 
lines  of  light  traffic  and  simple  metjiods  of 
operation,  to  $1.00  per  train  mile  upon  the 
heavy  lines;  the  average  cost  for  all  of  the 
roads  giving  this  information  being  61  cents 
per  train  mile.  On  the  question  as  to  what 
is  a  remunerative  earning  per  train  mile  in 
a  suburban  district,  the  opinion  prevails  that 
inasmuch  as  the  service  offered  by  the  sub- 
urban trains  of  a  railroad  is  to  be  consid- 
ered more  from  the  point  of  view  of  public 
necessity  and  convenience,  than  from  con- 
siderations of  net  revenue,  that  any  rate  of 
earnings  which  exceeds  the  cost  of  opera- 
tion, is  to  ,be  considered  remunerative. 


Notes  on  the  Early   History  of  the  Hudson 
River  Tunnel.* 


The  average  over-all  speed  of  suburban  circumstances  exist  to  enable  exact  compari- 
trains  between  the  starting  and  terminal  sons  to  be  made  of  the  capacity  for  train 
pointB  of  a  representative  section  of  line  in    movement  under  the  two  methods  of  opera- 


BY    S.    D.   V.   BUER. 

As  planned  originally  the  grade  of  the  tun- 
nel for  the  first  1,600  ft.  from  the  western 
shore  was  2  per  cent.,  which  then  continued 
as  1  per  cent,  to  1,300  ft.  from  the  eastern 
or  New  York  shore.  From  this  point  the 
grades  were  4  per  cent,  and  3  per  cent,  to 
the  terminus.  The  contour  of  the  bed  of  the 
river  governed  this  grade  and  as  the  channel 
was  only  about  60  ft.  deep  and  about  1,000 
ft.  from  the  New  York  bulkhead,  the  steep- 
est grade  was  at  the  eastern  section.  This, 
of  course^  also  permitted  the  easy  grade  for 
four-fifths  of  the  distance  from  the  Jersejr 
side. 

But  those  who  now  enter  the  tunnel  at 
the  western  end  will  look  in  vain  for  this 


♦Previous  articles  on  this  sub.iect  by  the  same 
author  were  printed  in  the  Ilailroad  Gazette,  June 
3  and  October  14  of  this  year. 
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easy  grade  for  the  first  three  or  four  hundred 
feet  from  the  shaft.  That  portion  of  the 
tunnel  takes  a  wonderfully  erratic  course 
and  dips,  rises  and  level  stretches  follow 
each  other  indiscriminately.  The  crown  ap- 
pears to  have  assumed  its  own  grade — which 
it  undoubtedly  did — irrespective  of  the  plans 
of  the  engineers,  as  will  be  explained  later. 
At  one  short  section  the  grade   is   over   10 


not  protected  in  any  way  and  was  cut  into 
steps  or  terraces  upon  which  the  men  stood 
while  shoveling  out  the  silt.  As  fast  as 
the  silt  was  dug  out  to  the  circumference  of 
the  tunnel  a  plate  was  inserted  and  bolted 
to  the  ring  already  in  place.  As  soon  as 
three  or  four  rings  had  been  completed  the 
brick  work — at  first  24  in.  thick  and  after- 
ward 30  in.  thick — was  started  at  the  in- 
vert, carried  up  the  sides  and  over  the  arch. 
A  finished  portion  of  the  tunnel,  four  rings 
of  plates  and  the  advance  plates  are  shown 
in  both  Figs.  2  and  3.  The  plates  were  of 
boiler  iron  i/4  in.  thick,  2Va  ft.  wide  and  3 
ft.  and  6  ft.  long.  The  flanges  were  3  in. 
wide  and  the  bolt  holes  6  in.  apart. 


or  expectation  that  it  would  settle  to  the- 
proper  position.  This  proceeding  was  of  no- 
avail,  mainly  for  the  reason  that  the  exact 
nature  of  the  material  in  advance  of  the 
heading  was  not  known.  If  it  turned  out 
to  be  stiff  and  tenacious  the  settlement 
would  be  slight,  possibly  not  enough  to  bring 
the  crown  to  grade,  and  if  a  little  sand  were 
encountered  the  crown  might  come  down  so 
rapidly  as  to  carry  it  below  grade.  It  will 
thus  be  understood  why  that  portion  of  the 
tunnel  first  built  is  noted  principally  for  the 
eccentricity  of  its  course. 

The  engineers  were  in  a  quandary,  and 
fully  appreciated  the  fact  that  their  methods 
must  be  changed,  and  changed  radically,  if 


\^\^\?^^"^  "''' 


Fig.  1 — Section  Through  Heading  Showing    Fig.  2 — Sections  Thrcugh  Unprotected  Heading  Showing  Crown  Sheet  Supports  Stepped 
Terraces.  on  the  Terraces. 


per  cent.  The  changes  are  abrupt  and  the 
tunnel  is  so  irregular  as  to  convey  the  idea 
that  it  was  built  of  odd  pieces,  put  together 
at  odd  times  by  builders  who  worked,  each 
according  to  his  own  ideas  of  what  was 
proper,  irrespective  of  the  conditions  upon 
either  side  of  them.  The  old  engineers  knew 
this  grade  would  be  excessive  for  steam  traf- 
fic and  therefore  had  in  mind  the  rebuilding 
of  this  section,  or,  as  a  substitute,  the  filling 
in  of  the  hollows,  which  the  size  of  the 
tunnel  would  have  allowed. 

With   the    methods   then   followed   it   was 


Necessarily  the  crown  was  pushed  ahead 
of  the  finished  ring  and  the  shell  had,  there- 
fore, the  appearance,  in  longitudinal  section, 
of  a  buggy  top  or  inverted  sugar  scoop.  This 
overhang  of  the  crown  was  responsible  for 
all  the  trouble.  As  soon  as  a  crown  plate 
had  been  inserted  it  was  propped  as  firmly 
as  possible,  but  as  the  foundation  upon  which 
the  strut  rested  was  nothing  but  silt  which 
had  been  more  or  less  disturbed  by  the  men 
in  digging,  the  support  was  inadequate.  The 
weight  or  pressure  of  the  silt  upon  the  crown 
was  constant   and   was  continually  increas- 


they  were  to  finish  the  udertaking.  Since 
the  diflSculty  seemed  to  increase  as  the  depth 
below  the  river  surface  became  greater,  it 
was  necessary  to  alter  the  plans  as  soon  as 
possible. 

At  this  stage  of  the  work  the  superinten- 
dent, John  F.  Anderson,  came  forward  with 
his  scheme  of  tunneling  through  soft  mate- 
rial with  a  "pilot."  His  plan  provided  a 
rigid  center  from  which  the  plates  could  be 
braced  as  soon  as  they  were  put  in  position 
and  which  had  ample  strength  to  resist  the- 
movement  of  the  silt.    The  plan  was  exceed- 


Fig.   3 — Unprotected  Heading,  with   Pilot  Tube  to  Support  Braces. 


absolutely  impossible  to  keep  the  tunnei  any- 
where near  a  uniform  grade.  The  tunnel  de- 
termined its  own  lines  as  it  was  pushed  along 
and  it  was  not  within  the  power  of  the  engi- 
neers to  even  infiuence  this  to  any  appre- 
ciable degree.  The  explanation  was  simple, 
but  for  a  long  time  the  remedy  was  not  forth- 
coming, although  it  was  known  that  unless 
the  evil  could  be  overcome  the  work  would 
have  to  be  abandoned,  especially  as  the 
trouble  became  greater  as  the  heading  was 
advanced. 

An  examination  of  Figs.  1  and  2  will  show 
the  cause  of  the  difficulty.    The  heading  was 


ing  in  amount.  Of  course  this  upper  layer  of 
silt  had  not  been  disturbed,  but  it  is  one  of 
the  properties  of  silt  that,  given  the  oppor- 
tunity, it  will  move.  When  the  bore  of  the 
tunnel  had  been  removed,  the  overlying  mass 
of  silt  settled.  This  settlement  was  slow, 
steady  and  sure  and  with  no  sufficient  appli- 
ances at  hand  for  resisting  it,  was  irresist- 
ible. The  work  was  performed  as  rapidly 
as  possible  in  the  endeavor  to  complete  the 
rings  and  build  the  masonry  before  the  de- 
pression occurred.  Also,  the  attempt  was 
made  to  obviate  the  difficulty  by  making  the 
crown  higher  than  it  should  be  in  the  hope 


ingly  simple  and  comparatively  inexpensive^ 
It  contemplated  the  employment  of  a  strong 
axis,  or  beam,  which  should  extend  into  the 
silt  in  advance  of  the  face  of  the  heading  and 
be  long  enough  to  enter  the  completed  ma- 
sonry a  short  distance.  Its  front  and  rear 
ends  being  thus  firmly  held,  the  central  por- 
tion would  serve  as  a  solid  base  from  which 
the  plates  could  be  supported  as  long  as 
need  be. 

As  actually  constructed  this  beam  was  an 
iron  tube  6  ft.  in  diameter  made  up  of  plates 
4  ft.  deep,  22  in.  wide  and  %  in.  thick.  Each 
edge  of  the  plate  was  reinforced  with  angle 
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iron,  and  between  the  longitudinal  and  trans 
verse  joints  were  placed  thick  iron  strength- 
ening plates  which  projected  beyond  the 
outer  surface  of  the  tube.  These  plates  were 
interchangeable  and  those  at  the  rear  were 
removed  and  carried  forward  as  the  work  ad- 
vanced. The  tube  was  some  50  or  60  ft.  long, 
about  25  or  30  ft.  of  which  was  in  the  solid 
silt  in  advance  of  the  heading,  hence  the 
name  "pilot." 

By  referring  to  Fig.  3  it  will  be  seen  that 
both  ends  of  the  pilot  were  held  against  any 
possible  movement,  the  middle  portion  being 
free  to  receive  the  plate  braces.  The  pilot 
was  carried  forward  in  precisely  the  same 
way  as  the  main  heading.  Unusual  settling 
of  the  plates  of  the  pilot  (as  they  were  in- 
serted) made  no  difference  with  its  work, 
since  its  advance  end  was  bound  to  be  held 
firmly  as  soon  as  the  silt  had  come  to  rest 
around  it.  and  the  particular  grade  it  as- 
sumed was  of  no  importance  since  it  had  no 
bearing  upon  the  principal  undertaking. 

No  rule  was  followed  in  locating  the 
braces;  they  were  met^ly  inserted  where 
needed  and  where  most  convenient.  A  track 
extended  along  the  top  of  the  pilot  for  the 
removal  of  material  from  the  heading  and 
the  bringing  forward  of  new  plates.  Another 
track  was  placed  inside  the  pilot  and  served 
the  same  purpose. 

After  the  introduction  of  the  pilot  there 
was  no  difficulty  in  keeping  to  grade;  in  fact, 
the  direction  of  the  tunnel,  vertically  or  hori- 
zontally, could  be  changed  at  will.  Over 
3,000  ft.  of  tunnel  were  built  with  it  and  it 
was  not  discarded  until  the  English  engi- 
neers assumed  control  and  introduced  the 
shield. 


Tie     Timbw     and      Spikes      in      Argentine 
Renubllc. 


In  a  recent  communication  to  the  Depart- 
ment of  Agriculture,  Bureau  of  Forestry,  Mr. 
Guillermo  Dominico,  Inspector  General  of 
the  Ferro-carriles  y  Transportes,  Argentine 
Republic,  gives  some  interesting  facts  about 
tie  timber  in  that  country  and  also  about 
screw  spikes  and  dowels.  The  only  wood 
used  for  ties  is  the  "Quebracho  Colorado,' 
or  irpn  wood,  which  Is  of  the  Anacardiacte 
family.  It  is  much  heavier  than  water,  hav- 
ing a  specific  gravity  of  1.350  to  1.400,  and 
is  as  hard  as  its  name  would  indicate.  This 
timber  has  30  per  cent,  more  elasticity  than 
oak  or  pine,  three  times  as  much  resistance 
to  compression,  20  per  cent,  more  strength 
in  tension,  and  twice  as  much  resistance  to 
flexure  as  oak.  It  will  apparently  last  for- 
ever since  not  a  single  case  has  been  ever 
observed  where  sound  quebracho,  without 
sap,  has  rotted,  but  on  the  contrary  it  seems 
to  get  harder  with  time  and  exposure.  One 
of  the  exhibits  of  the  Argentine  Republic  at 
the  World's  Fair,  St.  Louis,  consists  of  a 
railroad  tie  cut  in  two  pieces  and  other  cross- 
sections  of  ties  which  have  been  in  track 
under  constant  use  for  25  years.  They  would 
have  been  perfectly  good  for  another  25  years 
or  even  longer  if  they  had  not  been  removed 
for  exhibition.  The  original  spikes  driven 
25  years  ago  have  been  left  in  the  wood. 
Pieces  of  this  and  other  native  hard  woods 
which  have  been  removed  from  piers  and 
docks  after  immersion  in  salt  water  for  50 
years  show  no  rotting  in  the  portions  ex- 
posed to  the  alternate  wetting  and  drying 
caused  by  the  tides. 

Three  sizes  of  ties  are  used,  one  9  ft.  x  5 
in.  x  9%  in.  for  broad  gage  (5  ft.  6  in.) 
rack,  one  8  ft.  4  in.  x  5  in.  x  9%  in.  for  raid- 
'.(■  gaqe  (4  ft.  8  in.)  track,  and  one  6  ft. 
•J  in.  X  9%  in.  for  narrow  gage  (3  ft.  G  in.) 
!Hck.  These  weigh  22ii,  1*98  and  165  lbs.  re- 
;)ectively,  and  when  spaced  12  to  15  ties 
nrier  each  rail  length  ot  ;i3  ft.  4  in.,  give  a 


very  solid  track.  In  case  Of  derailment  these 
ties  are  seldom  damaged  by  cutting  of  the 
wheel  flanges  even  on  bridges.  Ties  are  cut 
from  small  trees  10  in.  to  12  in.  in  diameter, 
or  sawed  from  large  trees  2  ft.  to  3  ft.  in 
diameter  and  50  ft.  high.  Those  most  pre- 
ferred are  cut  from  logs  which  will  give  two 
ties  for  each  length  of  log.  These  logs  are 
hewn  or  sawed  to  about  a  10-in.  square  sec- 
tion and  split  down  the  center,  and  ties  cut 
in  this  manner  are  usually  the  soundest  and 
best  timber  procurable.  The  large  quebracho 
trees  and  those  having  curved  or  bent  trunks 
are  cut  up  into  sections  weighing  from  two 
to  three  toDs^  and  are  shipped  to  Europe  for 
tanning  purposes,  this  wood  being  very  rich 
in   tannin. 

In  the  timber  regions,  the  price  of  ties 
delivered  alongside  the  track  is  from'  $1.10 
to  $1.20,  American  gold,  for  the  broad  gage 
ties,  88  cents  for  middle  gage  ties,  and  from 
50  cents  to  60  cents  for  narrow  gage  ties. 
The  cost  aboard  ship  in  the  upper  Parana 
river  norts  is  about  $1.50,  $1.20  and  80  cents 
respectively,  and  delivered  in  Europe  the 
estimated  cost  is  $2,  $1.70  and  $1.20  each, 
American  gold.  These  ties  form  an  ideal 
cargo  because  of  the  regularity  of  dimen- 
sions and  the  relatively  small  proportion  of 
weight  to  volume.  The  most  important  ad- 
vantage of  quebracho  timber,  however,  it 
the  fact  that  after  having  been  in  track  for 
30  to  40  years  they  are  still  worth  50  per 
cent,  of  their  original  value  because  of  the 
tannin  contained  in  them. 

The  quebracho  Colorado  grows  in  vast  and 
almost  virgin  forests  covering  the  plains 
reaching  from  Santa  Fe  and  Santiago  del 
Estero  to  the  north  frontiers  of  Bolivia  and 
Paraguay.  The  climate  on  these  plains  is 
temperate,  from  40  deg.  to  105  deg.  Fahr. 
Within  the  last  few  years  a  number  of  rail- 
I'oads  have  been  built  into  this  territory  for 
the  purpose  of  hauling  out  the  timber.  The 
native  Indians  who  are  dexterous  with  an 
axe  do  most  of  the  cutting  and  are  paid  from 
25  cents  to  40  cents  per  tie  for  hewn  ties. 
-The  squared  logs  are  usually  brought  to 
saw  mills  and  cut  in  two  with  circular  saws. 
Forest  lands  on  these  plains  can  be  bought 
from  the  Government  for  about  $325,  Amer- 
ican gold,  per  square  mile. 

No  tie  plates  are  used  under  rails  laid 
on  these  ties  in  the  Argentine  Republic  since 


they  are  entirely  unnecessary  owing  to  the 
hardness  of  the  wood.  After  25  years  ser- 
vice these  ties  show  a  perfect  rail  seat. 
Spikes  cannot  be  driven  into  the  wood  with- 
out first  boring  a  hole  slightly  smaller  than 
the  spike,  but  having  once  been  driven  they 
are  practically  immovable  and  cannot  be 
pulled  out  without  strong  pressure.  Screw 
spikes  have,  however,  almost  entirely  re- 
placed smooth  spikes,  but  not  because  the 
latter  will  not  hold  down  the  rail.  In  case 
of  derailment  and  consequent  damage  to 
track,  the  smooth  spikes  are  bent  and  the 
heads  are  sometimes  broken  off,  requiring 
new  holes  to  be  bored  in  the  tie.  In  course 
of  time  the  tie  becomes  full  of  holes  near 
the  rail  seat  and  must  be  taken  out  long 
before  its  natural  life  is  destroyed.  With 
screw  spikes  this  is  avoided  since  the  spike 
can  be  screwed  out  of  the  tie  and  a  new 
one  put  in  the  same  hole  provided  moisture 
has  not  entered  and  rusted  the  spike  fast. 
The  screw  spikes  used  have  shallow  threads 
of  small  pitch,  closely  resembling  metal 
screw  threads.  Dowels  are  not  used  because 
there  has  as  yet  been  no  scarci^ty  of  timber 
and  therefore  no  necessity  for  employing  ex- 
pensive means  for  prolonging  the  life  of  ties. 


Railroad  Shop  Tools. 


{Continued.) 


SPECIAL    DRILLING    MACHINES. 

Fig.  1  shows  a  four-spindle  brake  lever 
drill,  made  by  the  Newton  Machine  Tool  Com- 
pany, Philadelphia,  Pa.  This  machine  is  used 
for  drilling  at  one  operation  the  four  holes 
in  the  brake  levers  of  freight  cars.  The  dis- 
tance between  the  uprights  is  4  ft.  6  in.  The 
minimum  distance  between  the  centers  of  the 
two  heads  on  the  left-hand  side  of  the  rail 
is  4I/I.  in.,  the  minimum  distance  between  the 
centers  of  the  two  center  heads  is  6i^  in., 
and  the  minimum  distance  between  the  two 
heads  on  the  right-hand  side  of  the  rail  is 
101/4  in.  All  the  heads  are  adjustable  along 
the  rail  and  the  distance  between  the 
spindles  can  be  adjusted  so  as  to  be  used  for 
all  sizes  or  designs  of  brake  levers  within 
the  capacity  of  the  machine.  The  spindles 
are  driven  through  gearing  by  a  two-step 
cone  and  have  no  vertical  adjustment.     The 


Fig.    1 — The    Newton    Four-Spindle    Brake    Lever    Drill. 
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feed  is  obtained  by  moving  the  woiiv  table, 
which  has  a  vertical  adjustment  of  9  in.  with 
three  changes  of  automatic  feed  and  quick 
hand  movement.  The  maximum  distance 
from  the  end  of  the  spindles  to  the  work 
table  is  20  in.  Each  spindle  is  fitted  with 
a  sliding  socket  so  that  the  different  lengths 
of  drills  can  be  adjusted  to  the  proper  height 
from  the  table. 

The  drill  shown  in  Fig.  2  is  made  by  Foote, 


has  a  capacity  for  drilling  holes  up  to  and 
iTcluding  2  in.  diameter  in  steel.  The  spin- 
dles are  adjustable  along  the  rail  and  the 
minimum  distance  between  centers  of  the 
spindles  is  8  in.  The  maximum  distance  be- 
tween the  faces  of  the  uprights  ana  the  cen- 
ter spindles  is  12%  in.  and  the  distance  in 
the  clear  between  the  uprights  is  49  V;  in. 

The  spindles  have  a  power  feed  of  12  in. 
and  an  automatic  knock  off.     The  table  has 


a  vertical  adjustment  on  uprights  of  14  in. 
and  is  24  in.  wide  by  121  in.  long.  The  maxi- 
mum distance  from  the  nose  of  the  spindle 
to  the  top  of  the  table  is  26  in.  Arch  bar 
fixtures  are  supplied  with  the  drill  and  are 
used  as  shown  in  the  illustration.  It  is 
claimed  that  this  drill,  equipped  as  shown, 
can  give  an  output  of  drilled  arch  bars  nearly 
equal  to  any  standard  arch  bar  drill  on  the 
market,  and  at  the  same  time  the  user  has 
a  tool  that  is  suitable  for  almost  any  other 
class  of  drilling.  The  machine  is  geared  10 
to  1  and  has  three  changes  of  power  feed. 
The  spindles  are  forged  open-hearth  steel 
castings  bushed  with  phosphor  bronze.  The 
spindle  driving  gears  are  10  in.  in  diameter 
by  2I0  in.  face.  This  machine  is  known  as 
the  No.  5  independent  feed  drill  and  is  made 
by  Foote,  Burt  &  Company,  Cleveland,  Ohio. 
The  weight  of  the  machine  is  about  12,000 
lbs. 

{To  he  continued.) 


European    Regulations   Governing    Railroad 
Employees     Hour^.* 


Fig.   2 — Foote,   Burt  &  Company's   Mud-Ring  and   Flue-Sheet   Drill. 


Legal  or  at  least  official  regulations  control 
tlie  conditions  of  work  of  certain  classes  of 
railroad  employees  in  Germany,  Austria. 
France,  Italy,  Holland  and  Russia.  The 
same  applies  to  India  and  Australia,  where- 
as in  England  the  law,  without  specifying 
anything  definite  as  to  the  duration  of  work 
and  of  rest  of  railroad  employees,  is  limited 
to  giving  the  authorities  the  right  to  control 
the  conditions  of  work  of  the  men  whose 
work  affects  the  safety  and  gives  the  Boartl 
of  Trade  the  power  to  reduce  the  hours  if  it 
considers  them  excessive. 

In  Hungary,  Belgium,  Denmark,  Spain, 
Luxemburg,  Roumania  and  Servia,  there  are 
no  law  bearing  on  the  duration  of  work  and 
of  rest  of  railroad  employees.  Nevertheless 
the  regulations  applied  by  the  chief  railroads 
of  these  countries  themselves  and  by  the  Eng- 
lish companies,  do  not  differ  very  appreciably 
from  those  laid  down  in  countries  where  the 
State  is  the  chief  owner  of  raiU'oads,  i.e.,  in 
Germany,  Russia  and  Austria.     The  regula- 

♦Abstrac't  of  a  report  prepared  for  the  next 
session  of  the  International  Railway  Congress  by 
Mr.  Philippe.  General  Inspector  of  the  North  Bel- 
gium Railroads.  Liege.  The  report  deals  with  all 
countries  except  America  and  Switzerland.  It  is 
published  in  the  I.  R.  C.  Bulletin  for  September. 


Burt  &  Company,  Cleveland,  Ohio.  It  is 
known  as  the  No.  1  mud  ring  and  flue  sheet 
drill.  It  was  especially  designed  for  the 
above  purpose,  but  it  is  also  adapted  for  a 
wide  range  of  general  work,  such  as  steam 
chest  covers,  I-beams  for  trucks,  brake 
levers,  dome  caps,  and,  in  fact,  any  work 
which  can  be  done  on  a  multiple  spindle 
machine.  This  tool  can  drill  four  holes  1% 
in.  in  diameter  in  steel,  and  will  take 
work  up  to  10  in.  thick.  The  maximum  dis- 
tance between  the  nose  of  the  spindle  and 
the  top  of  the  table  is  16  in.  and  each  spindle 
lias  12  in.  of  vertical  power  feed.  The  dis- 
tance between  the  housings  is  6  ft.  1  in.  and 
the  minimum  distance  between  spindle  ceii- 
ters  is  6  in.  The  distance  between  the  out- 
side spindle  centers  is  72  in.  The  machine 
has  three  spindle  speeds  and  three  power 
feeds.  An  automatic  "knock-off"  is  supplied 
to  the  feed  and  the  heads  are  adjustable 
along  the  rail  while  the  machine  is  in  mo- 
tion. The  table  has  an  in-and-out  adjust- 
ment of  18  in.  This  adjustment  is  operated 
by  a  crank  wrench  from  either  end  of  the 
machine.  The  spindles  are  of  forged  open- 
hearth  steel  and  the  spindle  sleeves  are  of 
cast-steel  bushed  in  the  spindle  fit  with 
phosphor  bronze.  All  of  the  miter  gears  are 
cut  from  drop  forgings.  The  machine 
weighs  about  11,000  lbs. 

The  independent  feed  drill  shown  in  Fig.  ?, 


-The    rccte.    Ci:rt 


Company's    Nc.    5    Independenc    Feed    Drill. 
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tions  all  show  the  very  marked  desire  to  pro- 
portion the  work  to  the  resulting  fatigue,  so 
as  to  avoid  any  possibility  of  men  becoming 
overworked.  As  a  general  rule,  the  legal  en- 
actments as  well  as  the  private  regulations 
only  deal  with  the  conditions  of  work  and 
of  rest  of  the  employees  whose  work  affects 
the  safety  of  the  traffic. 

Most  of  the  regulations  examined  divide 
employees  into  two  classes:  U),  station 
and  roadway  employees;  (2),  locomotive  and 
train  staff.  For  the  first  class  the  require- 
ments are,  of  course,  simple.  In  the  second 
class  the  work  from  day  to  day  varies  in 
amount,  so  that  in  the  regulations  the  unit 
is  usually  a  longer  period.  In  Germany  and 
in  Austria  work  days  and  rest  days  are  cal- 
culated on  a  basis  of  30-day  terms;  in  France 
on  10  days;  in  England  on  seven;  in  Hol- 
land on  14,  and  in  Russia  on  six.  Requiring 
shorter  periods  of  work  from  enginemen  and 


public  opinion;  hence  the  more  or  less  strict 
laws  and  regulations  which  we  have  consid- 
ered." 


Canadian       Pacific       Superheated       Steam 
Locomotive. 


The  Canadian  Locomotive  Company,  Lim., 
Kingston,  Ont.,  has  just  completed  an  order 
for  10  simple  consolidation  (2-8-0)  locomo- 
tives lor  the  Canadian  Pacific.  These  en- 
gines were  designed  by  Mr.  H.  H.  Vaughn, 
Superintendent  of  Motive  Power,  and  are 
chiefly  interesting  because  they  are  fitted 
with  Schmidt  superheaters.  The  Canadian 
Pacific  was  the  first  in  this  country  to  expe- 
riment with  superheaters  and  last  year  or- 
dered them  applied  to  a  number  of  ten-wheel 
passenger  locomotives  built  in  Germany. 
Their  application  to  this  last  order  would 
seem  to  indicate  that  the  results  from  those 


of  beginning  the  sessions,  the  closing  of  the- 
day,  and  the  like,  but  rules  often  bind  the 
hand  of  the  management  much  more  tightly 
than  they  hold  the  machine  together.  Spe- 
cific punishment  should  never  be  prescribed 
for  certain  offenses.  What  can  or  cannot  he- 
done  consistently  with  conditions  is  quite  as 
well  known  by  the  organization  as  the  man- 
agement and  does  not  need  to  be  discussed. 
Circumstances  alter  cases  and  in  some  situa- 
tions privileges  might  be  granted  that  in 
other  situations  would  be  impossible.  At  all 
times,  all  the  liberty  consistent  with  the  best 
results  should  be  permitted.  There  should 
be  no  persistent  rules,  no  strait-jackets. 
Everyone  should  feel  the  least  restraint  pos- 
sible and  with  the  liberty  and  freedom  should 
be  maintained  a  wholesome  regard  for  the- 
law  and  order  essential  for  the  best  progress. 
Do  right.  Do  nothing  that  will  encroach 
upon  the  rights  of  another.    Do  as  you  know 


Consolidation     (2-8-0)     Locomotive    witli    Schmidt    Superheater,  Canadian    Pacific. 


firemen  than  from  other  trainmen  is  very 
general.  In  Germany  employees  have  two 
off  days  per  month,  except  those  on  secondary 
lines  or  posts,  who  have  only  one  day  off. 
The  same  is  the  case  in  Austria.  In  France, 
drivers  and  firemen  have  one  off  day  out  of 
ten,  the  train  staff  one  day  out  of  1-5,  and  sta- 
tion employees  one  day  per  month.  In  Italy, 
the  drivers  and  firemen  have  one  off  day  per 
month,  and  the  train  staff  three  days  per  two 
months.  In  Holland,  all  the  men  have  one 
off  day  out  of  15.  A  similar  practice  is 
adopted  on  the  Belgian  and  Danish  rail- 
roads. The  practice  as  to  annual  leave  va- 
ries too  much  in  the  different  countries  to 
enable  us  to  make  a  summary  of  it. 

Mr.  Philippe  has  found  it  impossible  to 
make  useful  comparisons,  between  different 
countries,  of  the  hours  per  day  alloted  for 
work  and  for  rest,  the  customs  of  the  inhab- 
itants, conditions  of  climate,  and  other  fac- 
tors making  it  impossible  to  draw  conclu- 
sions of  value.  In  Germany  employees  whose 
work  requires  unbroken  and  sustained  effort, 
must  average  not  more  than  eight  hours  a 
day,  with  a  maximum  of  10  hours.  En'.- 
ployees  at  large  stations  where  the  work  is 
hard  must  be  favored,  while  at  small  sta- 
tions, with  long  periods  of  rest,  14  hours  a 
day,  and  even  16  hours,  may  be  allowed. 

Referring  to   England,  where  there  is  no 
legal    restriction    except   the    power    of    the 
Board  of  Trade  to  interfere  where  work  is 
found  excessive,  Mr.  Philippe  concludes  that 
the  regulations  made  voluntarily  by  the  rail- 
road companies  are  reasonable.     In  this  con- 
nection he  says  that  "the  fable  of  overworked 
ciilroad  servants  is  too  readily  believed  in 
/  the  public  of  certain  countrie.s,  where  It 
.ved  after  every  "railroad  accident,  no 
r  of  what  natuie  and  what  may  be  its 
^, ...,  „^v'--     -  .rs  have  been  affected 
desired  to   reassure 


now  in  use  have  been  satisfactory.  The  fol- 
lowing table  gives  the  principal  dimensions 
of  the  engines. 

Tyjie Cousolidation.  2-8-U 

Fuel Bituminous   coai 

Weight,  in  worliing  order,  total,  lbs 186,200 

Weight  in  working  order,  on  drivers,  lbs..  .163,67;') 

Total  wheel  base,  ft.  and  in 24 — 41/2 

lUgid  wheel  base,  ft.  and  i,\ 15 — 10 

Length  of  fire-box,  in % 96 

Width  of  fire-box,  in 65  ^i 

Diametei  of  drivers,   in 57 

Type  of   valves Piston 

Cylinders,   stroke,   in 2S 

Cylinders,  diameter,  in 21 

Tyie  of  boiler Wide  fire-box,  radial  stays 

Working  steam  pressure,  lbs 200 

Tubes   22 — 5-in.,  244— 2-in. 

Length  of  tubes,  ft.  and  in 14 — 2M! 

Weight  of  tender,  loaded,  ilrs 130,000 

C!i(iacity  of  tank,   Imp.  gal , 5,00o 

Coal  capacity   12  tons 


Office  Organization. 


At  the  meeting  of  the  Central  Railway  Club 
in  Buffalo,  November  11,  there  was  a  paper 
on  office  organization  by  Mr.  W.  R.  Heath. 
Following  are  extracts: 

Discipline. — There  will  come  a  time  when 
some  positive  shock  will  be  suffered  in  the 
organization — something  which  for  the  time 
almost  paralyzes  the  institution.  This  should 
be  dealt  with  strenuously.  If  the  organiza- 
tion has  been  shocked  out  of  adjustment  per- 
haps a  similar  shock  will  place  it  in  adjust- 
ment. Discipline  should  be  so  administered 
that  it  will  not  often  be  necessary.  There 
should  not  be  a  continual  bickering.  All 
small  difficulties  should  be  passed  without 
notice — large  difficulties  should  be  noticed 
vigorously,  promptly  and  fearlessly.  Never 
make  rules.  There  are  certain  general  rules 
which  are  always  accepted  and  understood — 
such  as  the  hours  of  employment,  the  time 


you  ought  to   do.     These  are   quite   enough' 
rules  of  conduct. 

Thought. — The  office  thought  must  be  one 
thought  and  yet  all  must  think.  Thought 
is  power  and  there  must  be  the  maximum  of 
power  and  the  minimum  of  machinery.  I 
care  not  how  great  a  thinker  the  manager 
may  be  he  will  fail  if  he  does  not  inspire 
thought  in  every  one.  A  man  may  have  ten 
times  the  power  of  thought  that  his  clerk 
has  and  yet  he  then  has  thought  force  equiv- 
alent only  to  ten  clerks,  and  if  he  has  one 
hundred  clerks  under  his  control  he  is  then 
capable  of  but  one-tenth  of  the  thought 
which  the  office  possesses,  and  if  the  office 
thought  is  retarded  the  power  back  of  the 
machine  is  retarded.  Encourage  every  man 
to  think. 

Moral  Element. — President  Roosevelt's 
statesmanship  is  of  the  moral  type.  Your 
worth  and  mine  in  the  last  analysis  is  a 
moral  worth.  Every  man  and  every  thing, 
has  an  essential  integrity.  We  hate  a  coun- 
terfeit, a  hypocrite,  a  cheat  and  an  impostor. 
We  are  all  looking  for  the  good,  the  true 
and  the  honest  in  all  we  do  and  touch.  You 
put  a  ring  on  your  finger  because  of  its 
precious  metal  or  its  precious  memory.  I 
care  not  how  depraved  a  man  may  be  him- 
self, he  speaks  with  pride  of  the  man  who 
is  square.  A  straight  line,  a  square,  the  lever 
and  the  plumb-line  differ  in  their  nature,  yet 
one  cannot  imagine  a  disagreement  between 
them — like  true  friends  they  each  guarantee 
the  other.  When  the  whole  world  is  wrong 
these  are  right.  They  are  never  sworn  to 
tell  the  truth,  their  integrity  and  morality 
are  known  to  every  man  and  feared  by  every 
liar.  Nothing  can  be  more  important  in  the 
office  organization  than  this  moral  element. 
It  is  not  so  much  smart  men  that  we  need 
as  true  men.  The  heart  feeds  and  fires  the 
brain. 
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RAILROAD   MOTOR  CAR   SERVICES. 


An  extract  is  printed  this  week,  in  the 
General  News  Section,  from  a  paper  which 
gives  a  comprehensive  review  of  the  prog- 
ress which  has  been  made  in  Great  Britain 
in  the  use  of  rail  motor  cars  (Transport  and 
Railroad  Gazette,  Nov.  11,  1904).  The  sub- 
ject is  receiving  the  greatest  attention 
throughout  England  at  the  present  time. 
For  example,  the  Great  Western  is  now 
building  steam  motor  cars  as  fast  as  its 
Swindon  works  can  turn  them  out,  and  pro- 
poses fo  very  greatly  extend  its  motor  car 
services,  of  which  there  are  already  some  16 
in  operation,  involving  at  present  the  use 
of  approximately  25  cars.  These  Great 
Western  cars  are  59  ft.  6%  in.  long  over 
headstocks,  8  ft.  6%  in.  wide  and  8  ft.  2  in. 
high  inside,  with  steel  underframes  and  a 
wheel  base  of  48  ft.  9  in.  The  passenger 
compartment  is  39  ft.  6  in.  long,  the  motor 
14  ft.  long,  and  the  vestibule  4  ft.  9  in.  long. 
The  passenger  compartment  holds  52  passen- 
gers, 16  in  cross  seats  and  36  in  the  longi- 
tudinal seats;  the  arrangement  being  sub- 
stantially the  same  as  that  of  the  cars  in 
use  on  the  lines  of  the  Interborough  Com- 
pany in  New  York.  The  engine  has  a  ver- 
tical boiler  with  a  cone  top,  4  ft.  6  in.  in 
diameter,  and  with  477  tubes  1%  in.  in  diam- 
eter. The  height  of  the  boiler  is  9  ft.  6  in.; 
working  pressure  160  lbs.,  and  a  total  of 
672.33  sq.  ft.  of  heating  surface,  to  which 
the  tubes  contribute  625.58  sq.  ft.  and  the 
fire-box  46.75.  The  grate  area  is  11.54  sq. 
ft.  and  a  450-gallon  water  tank  is  carried 
under  each  coach.  The  cylinders  are  12  in. 
x  16  in.,  fixed  horizontally  and  driving  the 
trailing  pair  of  wheels,  which  are  coupled  to 
the  leading  wheels.  This  description  applies 
to  the  cars  used  in  the  suburban  services. 
The  cars  used  on  branch  lines  have  the  same 
outside  dimensions  and  characteristics  and 
the  same  engine,  but  the  passenger  compart- 
ment is  made  somewhat  shorter  to  allow  for 
a  baggage  compartment  6  ft.  3i/^  in.  long. 
These  cars  seat  46. 

The  Great  Western  cars  afford  a  char- 
acteristic example  of  most  of  the  steam 
motor  cars  with  which  experiments  are  now 
being  made  in  England,  subject,  of  course, 
to  certain  modifications.  A  couple  of  pe- 
trol-electric cars  are  in  use  on  the  North 
Eastern,  and  much  interest  is  being  shown 
in  this  type  of  motor  car  for  the  reason  that 
it  reduces  the  crew  of  the  car  to  two  men 
instead  of  three.  The  light  train  in  England 
carries  a  normal  crew  of  three  men;  engi- 
neer, fireman,  and  a  guard  who  also  per- 
forms the  duties  of  a  flagman,  but  who  only 
has  a  part  of  the  work  of  the  conductor  on 
an  American  train,  for  the  reason  that 
tickets  are  usually  collected  at  the  station 
platforms.  Therefore,  a  steam  motor  car 
does  not  effect  any  saving  in  train  crews,  in 
English  practice.  This  statement  applies 
only  to  the  steam  cars  which  are  now  in  use 
on  English  roads.  Other  types  of  steam  cars 
have  been  designed  which  do  not  require  the 
services  of  a  fireman.  With  the  certain  de- 
velopment of  the  fiash  boiler,  the  arguments 
In'  favor   of   the   petrol    car    will    have    less 


force.  Theoretically  the  thermal  efficiency  of 
a  petrol  motor  is  greater  than  that  of  a 
steam  boiler  and  engine,  but  saving  of  fuel 
is  not  the  only  consideration.  The  steam 
car  has  the  advantage  of  great  flexibility 
and  certainty  of  action,  and  even  if  the 
petrol  car  shows  a  slight  saving  in  the  fuel 
cost,  it  does  not  follow  that  it  is  necessarily 
the  most  economical  type  of  car.  The  chief 
economies  of  motor  car  service,  as  outlined 
in  further  detail  in  the  reprint  from  the  Eng- 
lish paper,  lie  in  wage  saving,  small  service 
unit,  station  force,  and  in  the  avoidance  of 
a  considerable  part  of  the  switching  neces- 
sary for  a  train. 

The  engines  of  the  best  railroad  motor 
cars  of  the  present  day  leave  much  to  be 
desired  in  simplicity,  space  required  and  re- 
liability, but  builders  of  these  cars  owe  an 
important  debt  to  the  automobile  manufac- 
turers who  have  for  many  years  been  try- 
ing to  meet  a  similar  problem,  but  one  which 
is  in  many  respects  harder  to  solve.  It 
seems  evident,  regardless  of  the  attitude  of 
railroad  men  to  motor  cars,  that  the  auto- 
mobile makers  will  keep  on  with  their  expe- 
riments, and  that  the  time  will  surely  come 
when  a  satisfactory  and  economical  engine 
can  be  found  to  drive  rail  motor  cars.  There 
are  countless  localities  in  this  country 
where  there  is  needed  a  frequent  service, 
conducted  in  small  units,  at  a  low  cost — the 
kind  of  service  for  which  a  rail  motor  caf 
is  especially  well  adapted;  yet,  so  far  as  we 
know,  there  is  not  a  single  rail  motor  car 
service  at  present  in  regular  operation  in 
the  United  States.  The  Burlington  is  un- 
derstood to  have  a  petrol-electric  car  about 
ready  for  use  at  the  present  time,  but  no 
reports  are  available  from  it  as  yet.  It  is 
well  known  that  a  steam  motor  car,  equipped 
with  a  small  locomotive  engine  of  the  ordi- 
nary type,  was  tried  several  years  ago  on 
the  New  York  Central  and  the  Boston  & 
Albany,  but  failed  to  show  sufficient  econo- 
mies to  create  a  demand  for  other  cars  of 
the  same  type.  It  is  hard  to  say  at  the  pres- 
ent time,  as  the  result  of  actual  tests, 
whether  petrol-electric  cars  can  show  a  per- 
manent saving  in  fuel  and  up-keep  as  com- 
pared with  steam  motor  cars,  but  the  engine 
requires  so  little  attention  while  in  service 
that  even  in  the  present  state  of  the  art  the 
petrol  cars  can  be  counted  on  to  operate 
with  a  crew  of  two  men. 

British  railroad  managers  have  found  that 
rail  motor  cars  are  very  effective  in  meeting 
certain  forms  of  trolley  competition.  As- 
suming that  the  advantage  possessed  by 
trolley  lines  in  handling  short-haul  passen- 
ger traffic  is  derived  mainly  from  two 
sources — the  possibility  of  running  a  fre- 
quent service  in  small  units  and  the  benefit 
derived  from  the  use  of  city  streets  as  a 
terminal — it  is  evident  that  motor  cars  can 
compete  actively  with  one  of  these  func- 
tions; that  of  the  frequent  service;  and  their 
advantage  in  having  a  private  right  of  way 
between  stops  may  compensate,  at  least  in 
part,  for  their  disadvantage  in  not  being 
able  to  collect  and  set  down  passengers  in 
the  streets  of  the  cities  through  which  they 
pass.  It  is  probable  that  there  are  a  good 
many  places  in  the  country  to-day  where 
trolley  roads  are  making  havoc  with  short- 
haul  profits,  where  a  rail  motor  car  service 
would  redeem  much  of  the  lost  business  and 
share  in  the  new  business  created  by  the 
trolley  lines.     Besides  this  competitive  use 


of  the  cars,  which  is  comparable  with  that 
of  the  suburban  cars  on  the  Great  Western, 
there  remains  in  this  country,  as  in  Eng- 
land, the  advantage  of  being  able  to  conduct 
light  branch  line  business  at  smaller  cost 
than  can  be  done  with  steam  trains.  A  road 
like  the  Great  Northern  should  be  able  to 
maintain  a  large  number  of  motor  car  ser- 
vices at  considerably  less  cost  than  that  of 
the  present  passenger  train  service  on  some 
of  its  northern  branches,  if  the  construction 
details  can  be  worked  out  so  as  to  avoid 
breakdowns  and  an  undue  repair  account. 
Or!'; again,  a  road  like  the  Florida  East  Coast, 
which  has  a  heavy  passenger  traffic  for  an 
extremely  short  season,  might  well  find  econ- 
omy in  the  use  of  these  cars  to  handle  extra 
business  which  is  merely  temporary.  It 
would  seem  that  these  three  fields  alone — 
services  which  cojnpete  with  trolley  lines, 
under  certain  conditions;  branch  line  ser- 
vices, and  services  in  which  the  traffic  is 
subject  to  considerable  fluctuations — would 
offer  an  attractive  field  for  experiment  with 
rail  motor  cars,  without  consideration,  for 
the  moment,  of  some  of  the  other  uses  to 
which  the  cars  are  now  being  put  in  Eng- 
land. Moreover,  it  well  may  be  that  the  rail 
motor  car  can  serve  a  useful  purpose  as  a 
forerunner  of  electrification.  Wherever  its 
use  results  in  developing  a  large  short  haul 
business,  it  may  be  concluded  that  electrifica- 
tion is  worth  considering,  and  the  motor  car 
can  be  moved  on  to  exploit  new  fields. 


The  most-talked-of  fact  in  connection  with 
the  railroad  accident  records  of  the  last  few 
years  is  that  the  railroads  of  Great  Britain 
and  Ireland  were  worked  for  15  months  (end- 
ing with  March,  1902)  without  causing  the 
death  of  a  passenger  in  a  collision  or  derail- 
ment. This  is  a  remarkable  record,  indicat- 
ing sound  structures,  correct  methods,  effi- 
cient men  and  good  discipline.  Comparing  it 
with  the  record  in  America,  we  cannot  avoid 
self-reproach.  But  it  must  be  borne  in 
mind  that  this  one  item  is  not  the  "whole 
thing."  The  Vandalia  Line  (Indianapo- 
lis to  St.  Louis,  242  miles)  has  killed 
only  one  passenger  in  a  train  accident  in  50 
years;  and  that  accident  did  not  belong  to 
the  class  that  causes  our  present  reproach — 
collisions;  it  was  a  derailment,  due  to  a 
broken  rail.  This  fact  was  stated  recently 
by  an  officer  of  the  Vandalia  before  the  St. 
Louis  Railway  Club,  as  reported  in  another 
column  of  this  paper.  At  the  same  time  the 
Vandalia  has  had  collisions,  like  other  sin- 
gle-track roads.  The  English  lines  had  some 
train  accidents  in  their  15-months'  record  re- 
ferred to,  and  have  killed  passengers  since 
then.  We  shall  not  in  this  place  take  the 
reader's  time  to  elaborate  the  reasoning  from 
these  facts;  many  of  the  conclusions  are  ob- 
vious. The  question  of  safety  in  railroad 
travel  is  not  to  be  settled  by  a  newspaper 
article  or  two.  This  Vandalia  record,  and 
that  of  the  Albany  &  Susquehanna,  referred 
to  last  week,  bring  out  another  phase  of  the 
subject;  the  difference  in  the  danger  on  sin- 
gle-track roads  with  light  or  moderate  traffic 
as  compared  with  double-track  lines  with 
heavy  or  crowded  traffic.  In  the  statement 
concerning  the  Albany  &  Susquehanna  atten- 
tion was  called  to  the  fact  that  a  comparison 
of  passengers  killed  in  proportion  to  the 
number  carried  would  show  that  road's  rec- 
ord   to    be    much    better    than    the    English 
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record.  By  taking  a  sufficiently  long  term  of 
years  a  short  road  in  the  thinly  settled  parts 
of  New  York  State  can  be  compared  with  a 
single  year  on  the  thousands  of  miles  of  roads 
in  the  densest  parts  of  England.  A  statement 
of  similar  import  has  been  published  in  Chi- 
cago concerning  the  accident  record  on  the 
Southern  Pacific  for  a  recent  period.  Find- 
ing that  the  average  deaths  aud  injuries  per 
train  mile  equal  only  one-half  the  average 
per  train  mile  in  the  whole  United  States, 
and  assuming  that  this  difference  is  due  to 
the  good  discipline  of  the  Southern  Pacific, 
the  conclusion  is  offered  that  if  the  rest  of 
the  roads  of  the  country  would  adopt  S.  P. 
discipline  the  casualties  everywhere  would 
be  reduced  one-half  I  Here,  again,  we  leave 
the  reader  to  draw  his  own  conclu.-^ions.  Just 
how  much  a  passenger  gains  in  safety  on  a 
line  where  there  is  only  one  train  a  day,  as 
compared  with  a  four-track  line  that  is  con- 
stantly crowded,  no  one  can  calculate;  but 
that  the  difference  is  enough  to  completely 
vitiate  such  comparisons  as  this  which  comes 
from  Chicago  is  too  patent  to  need  stating. 
It  is  not  to  be  supposed  that  the  manage- 
ment of  the  Southern  Pacific  fathers  these 
comparisons;  but  some  railroad  men  do  seem 
to  imagine  that  comfort  can  be  got  out  of 
that  kind  of  arithmetic,  hence  this  notice  of 
the  matter.  All  these  various  sophistries 
make  no  difference  with  the  central  facts: 
That  large  numbers  of  deaths  are  caused  on 
American  railroads  by  collisions,  and  that 
the  collisions,  occurring  by  the  hundreds 
every  year,  are  due  to  causes  which  in  very 
large  measure  can  be  quickly  done  away 
with,  and  at  moderate  cost. 


The  recent  large  orders  for  cars  and  loco- 
motives from  all  parts  of  the  country  cause 
the  natural  query  whether  this  increase  in 
equipment  contracts  is  for  the  purpose  of 
relieving  temporary  congestion,  or  in  an- 
ticipation of  a  larger  movement  of  traffic. 
The  increased  activity  along  these  lines, 
which  started  in  the  latter  part  of  Septem- 
ber, does  not  seem  to  be  due  to  a  universal 
state  of  congestion,  as  was  the  case  in  1902. 
Serious  car  shortage  is  reported  only  in  the 
northwest,  while  in  the  middle  west  and 
east  the  congestion  does  not  appear  to  be 
abnormal  except  in  certain  parts  of  New 
England.  It  seems  rather  to  be  due  to  the 
feeling  which  prevails  that  conditions  are 
favorab)^  for  a  good  year  in  1905  in  all 
branches  of  business  throughout  the  coun- 
try. The  increase  in  orders  is  in  part  the 
indirect  result  of  a  rather  poor  year  in  190.^, 
and  some  of  the  contracts  recently  placed 
were  undoubtedly  held  over  from  last  year 
because  many  of  the  railroads  found  it  to 
hard  to  secure  the  necessary  money  that 
they  preferred  to  get  along  with  what  equip- 
ment they  had,  at  a  time  when  gross  earn- 
ings were  slackening.  The  situation  this 
year  is  the  reverse,  and  it  is  now  possible 
to  obtain  sufficient  money  for  equipment  at 
reasonable  rates.  The  tremendous  recovery 
in  the  market  value  of  the  more  important 
equipment  companies  from  the  low  prices 
of  1903,  shows  the  disparity  between  the 
orders  on  hand  last  fall,  and  the  orders  now 
on  hand.  In  December,  1903,  many  of  the 
equipment  companies  were  running  their 
shops  with  half  their  forces,  and  with  only 
a  meagre  amount  of  orders  on  their  books. 
In  direct  contrast  to  this,  many  of  the  works 


are  now  running  full  force  with  orders 
booked  ahead.  Carefully  compiled  figures 
show  that  during  the  past  two  months  orders 
have  been  placed  for  60,000  cars  and  about 
800  locomotives.  The  greater  part  of  these 
orders  will  not  show  in  the  year's  output, 
as  they  will  not  be  finished  until  the  first 
part  of  1905.  In  fact  the  estimate  for  the 
car  and  locomotive  output  for  190-1  will 
probably  fall  far  short  of  the  figures  for 
1903.  Present  indications  point  to  a  general 
revival  in  business  and  heavier  traffic  in 
1905,  and  orders  for  new  equipment  and  roll- 
ing stock  should  show  a  steady  increase  from 
now  on,  to  meet  the  prevailing  larger  traffic 
movement. 


In  the  message  sent  by  President  Roose- 
velt to  Congress  this  week,  industrial  and 
commercial  matters  are  made  more  prominent 
than  anything  else,  the  relations  between 
capita!  and  labor  forming  the  subject  of  the 
opening  chapter.  No  important  new  pro- 
posals are  offered,  however,  and  the  message 
is  significant  of  general  purposes  rather  than 
of  intention  to  do  any  specific  thing.  The 
same  may  be  said  of  the  chapter  on  indus- 
trial corporations;  it  is  a  general  plea,  based 
on  the  theory  that  the  powers  of  the  Federal 
government  should  be  used  to  the  fullest  ex- 
tent to  right  all  wrongs.  The  President  en- 
dorses the  Interstate  Corhmerce  Commis- 
sion's proposal  for  compulsory  block  signal- 
ing, and  asks  for  a  law  limiting  trainmen's 
working  hours  and  establishing  tests  of  their 
qualifications.  The  Commission,  he  says, 
should  not  only  receive  monthly  reports  of 
accidents,  but  should  investigate  accidents 
in  cases  where  it  is  deemed  desirable  to  do  so. 
The  most  radical  passage  affecting  railroads 
is  that  endorsing  the  proposition  to  empower 
the  Interstate  Commerce  Commission  to  cor- 
rect unjust  freight  rates.  The  President  ac- 
cepts the  fallacious  notion  that  correcting 
rates  which  have  been  complained  of  is  not 
so  great  a  power  as  that  to  make  rates  de 
novo,  and  he  goes  the  whole  figure  with  the 
■Western  Governors  and  the  other  promoters 
of  the  bill  presented  in  Congress  last  session 
by  Senator  Quarles.  Whether  the  Presi- 
dent's action  will  add  force  to  this  movement 
it  is  impossible  to  predict;  but,  whatever  the 
outcome,  it  is  unfortunate  that,  while  so 
warmly  espousing  the  cause  of  the  radicals 
he  did  not  listen  for  a  moment  to  the  con- 
servative radicals — those  who  wish  to  give 
the  Commission  more  power,  but  who  look 
a  little  into  the  future.  Even  so  wild  a 
Populist  as  Senator  Tillman  recognized  the 
need  of  making  the  Commission  a  thoroughly 
judicial  body,  and  of  having  such  partisan 
work  as  Commissioner  Prouty  sometimes  in- 
dulges in  relegated  to  a  non-judicial  body. 
The  Commission  can  never  serve  the  public 
acceptably  as  a  judicial  body  until  it  is 
clothed  with  all  of  the  attributes  of  our  high 
courts.  Even  then  the  vast  extent  of  our 
territory  might  necessitate  local  subsidiary 
interstate  commerce  courts. 


ly.  It  is  of  especial  interest  to  see,  there- 
fore, that  the  statement  of  earnings  and  ex- 
penses for  the  month  of  October,  1904,  shows 
the  first  increase  in  gross  for  some  months. 
In  August  gross  earnings  of  the  lines  directly 
operated  decrease  $741,400  as  compared  with 
August,  1903.  In  September  this  decrease 
was  cut  down  to  $292,100  as  compared  with 
the  year  previous,  but  in  October  there  was 
an  actual  gain  of  $3,100,  a  figure  small  in 
itself  but  significant  as  indicating  what  ap- 
pears to  be  the  turning  point.  A  year  ago 
at  this  time  the  monthly  statements  all 
showed  the  somewhat  disheartening  increase 
of  expenses  at  a  more  rapid  rate  than  the 
increase  of  earnings,  but  by  a  rather  rad* 
ical  curtailment  of  extraordinary  expendit- 
ures and  by  good  management  and  careful 
operation  this  was  at  last  remedied,  so  that 
in  all  three  of  the  months  now  under  re- 
view, even  while  gross  earnings  were  show- 
ing a  decrease,  operating  expenses  were 
showing  a  larger  decrease,  and  net  e&,rnings 
gained  steadily  from  an  increase  of  $152,000 
over  1903  last  August  to  $257,900  in  Septem- 
ber and  $358,800  in  October.  This  is  on  the 
lines  directly  operated.  On  the  Philadelphia, 
Baltimore  &  Washington,  with  much  smaller 
totals,  the  results  have  not  been  so  good. 
On  that  line  gross  earnings  increased  in 
August  but  decreased  in  September  and  Octo- 
ber. Net  earnings  increased  in  August  but 
decreased  in  September  and  October.  On  the 
Northern  Central  gross  earnings  increased 
in  all  three  of  these  months,  with  a  particu- 
larly large  increase  in  October,  and  net  earn- 
ings also  increased  right  along.  On  the  West 
Jersey  &  Seashore  both  gross  and  net  earn- 
ings showed  a  decrease  in  August  and  both 
gross  and  net  have  showed  increases  in  both 
September  and  October.  On  the  Lines  West 
of  Pittsburg  and  Erie,  directly  operated,  the 
results  are  similar  to  those  of  the  lines  east. 
Gross  earnings  decreased  considerably  in 
August,  somewhat  leSs  in  September,  and 
showed  a  small  increase  in  October,  while 
expenses  were  kept  down  so  well  that  net 
earnings  showed  a  good  increase  in  all  three 
of  the  months. 


The  earnings  and  expenses  of  the  Pennsyl- 
vania system  are  always  of  especial  interest 
as  an  index  of  the  general  traffic  condition 
of  the  country,  because  the  lines  involved 
cover  a  territory  so  large  and  so  complex 
that  temporary  local  disturbances  do  not 
magnify  the  general  result  disproportionate- 


For  the  first  time  in  the  annals  of  trans- 
portation we  are  able  to  set  forth  in  stately 
figures  the  magnitude  of  an  up-to-date  foot- 
ball match  in  its  relations  to  railroad  traffic. 
On  Saturday,  Nov.  19,  there  was  played  at 
New  Haven  the'  climacteric  Yale-Harvard 
game  cheered  by  32,000  spectators  not  count- 
ing unreserved  seats  in  the  treetops.  On 
that  red  lettered  day  of  blended  glory  aud 
gore  the  New  York,  New  Haven  &  Hartford 
Railroad  Company  sold  at  the  three  stations. 
New  Yorkj  Boston  and  Providence,  a  total 
of  8,471  round  trip  tickets  connoting,  by  the 
usual  formula  of  computation,  16,942  pas- 
sengers, and  actually  bringing  in  $35,632. 
Tickets  sold  at  other  stations  carried  the 
impressive  total  up  to  about  32,000  passen- 
gers, with  receipts  of  some  $53,000;  and  the 
latter  figures  presumptively  do  not  include 
football  passengers  before  and  after  the  day 
of  the  game  who  would  probably  add  some 
thousands  to  the  returns.  Last  year,  sub- 
tracting from  its  passenger  department  earn- 
ings the  receipts  from  express,  mails  aud 
extra  baggage,  the  New  Haven  Company 
earned  $21,210,259,  or,  approximately,  $57,- 
594  per  average  day.  Thus  a  single  big  foot- 
ball game  brought  in  receipts  about  equal  to 
a  single  day's  gross  passenger  earnings  on 
a  system  with  a  total  track  mileage  of  4,154 
miles,  whose  passenger  earnings  about  equal 
those  from  freight  and  whose  high  passenger 
earnings  per  mile  are  unique  in  the  railroad 
traffic  returns  of  the  country.  But  this  is 
not  all:  It  appears  by  comparison  of  the 
receipts  wilh  those  of  the  Yale-Harvard  game 
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at  New  Haven  in  1902,  two  years  ago,  that 
the  conviction  of  football  devotees  that  last 
month  Yale  had  a  so-called  "cinch"  on  the 
great  match  cost  the  railroad  company  prob- 
ably about  2,000  passengers  and  $6,000  re- 
ceipts. Under  such  lucrative  conditions  rail- 
roads may  well  view  with  alarm  the  efforts 
of  humanitarians  to  abolish  the  gridiron  on 
■which  so  many  academic  youths  are  basted 
and  scored. 


The  annual  report  of  the  Board  of  Rapid 
Transit  Commissioners  of  the  city  of  New 
York,  which  is  now  at  hand,  loses  much  of 
its  current  interest  from  the  fact  that  it 
covers  the  year  ending  Dec.  31,  1903,  and 
deals,  in  great  part,  with  a  discussion  of 
engineering  and  construction  problems 
which  were  uncompleted  during  the  time 
under  review  but  which  have  since  passed 
into  history.  In  view  of  the  papers  printed 
in  the  Railroad  Gazette  at  the  time  the  sub- 
way was  opened,  taking  up  a  number  of  fea- 
tures of  the  work  in  considerable  detail,  it 
seems  unnecessary  to  make  further  reference 
to  the  engineering  matter  contained  in  the 
present  report.  The  most  interesting  work 
which  now  lies  before  the  Board  of  Rapid 
Transit  Commissioners,  following  after  the 
extremely  successful  completion  of  their 
original  work  in  building  the  subway,  is 
the  planning  and  carrying  out  of  further 
underground  rapid  transit  routes.  It  will  be 
recollected  that  in  February,  1903,  Mr.  Par- 
sons presented  a  report  on  a  comprehensive 
plan  for  rapid  transit  in  the  boroughs  of 
Manhattan  and  the  Bronx,  and  that  in  the 
month  following  this  report  was  perfected 
by  the  addition  of  corresponding  plans  for 
the  boroughs  of  Brooklyn  and  Queens.  It 
does  not  appear  that  the  present  report  can 
add  very  much  to  the  situation  as  then  pre- 
sented, except  with  regard  to  the  opinion 
of  counsel  that  no  new  rapid  transit  con- 
struction of  any  large  importance  can  be 
undertaken  until  legislation  is  secured  cover- 
ing two  points:  the  enlargement  of  the 
power  of  the  city  to  borrow  money  for  rapid 
transit  construction,  and  the  removal  of  the 
existing  doubt  as  to  the  power  of  the  Rapid 
Transit  Board  to  lay  out  routes  which  should 
embrace  the  bridges  belonging  to  the  city. 
Both  of  these  objects  can  be  secured  by  ve^y 
slight  amendments  to  the  existing  rapid 
transit  legislation. 


Long    Island    Railroad. 


With  exceedingly  great  potential  strength, 
owing  to  a  practical  monopoly  of  a  suburban 
field  which  is  bound  to  have  a  tremendous 
development  in  the  next  few  years,  the  Long 
Island  is  at  present  laboring  under  serious' 
difficulties  in  the  cost  of  its  service.  From  the 
nature  of  its  geographical  position  the  road 
is  primarily  a  passenger  carrier,  although 
an  excellent  short-haul  freight  business  has 
been  built  up  and  is  steadily  increasing;  but 
passenger,  express  and  mail  traffic  constitute 
70  per  cent,  of  the  gross  earnings.  This  traf- 
fic has  been  showing  good  increases  steadily, 
year  after  year,  but  the  necessity  for  develop- 
ment, together  with  certain  abnormal  condi- 
tions which  have  arisen  within  the  last  few 
years,  have  increased  fixed  charges  and  the 
cost  of  transportation  at  a  rate  so  much 
faster  that  while  gross  earnings  have  in- 
creased almost  a  million  dollars  in  the  last 
three  years,  to  a  total  of  $6,83.5,848  this  year, 
net  earnings  from  operation  have  decreased 
steadily  during  the  same  period;  while  the 
charges  against  gross  income  have  brought 
net  income  down  from  a  profit  of  $544,255  in 
1902  to  a  deficit  of  $275,205  in  1904. 

Besides  the  universal  increase  in  wages, 
two  or  three  items  stand  out  significantly  in 
the  reports  of  the  last  few  years  as  indicating 


the  reason  for  the  great  increase  in  expenses. 
For  example,  in  1901,  with  a  total  revenue 
train  mileage  of  3,456,305,  fuel  cost  $403,173. 
In  1904,  while  revenue  mileage  had  increased 
to  4,387.430,  27  per  cent.,  the  cost  of  fuel  had 
increased  to  $838,422, 108  per  cent.  The  reason 
for  this  disproportion  between  fuel  cost  and 
traffic  moved  is  due  primarily  to  the  fact  that 
because  of  the  termini  and  terminal  mileage 
within  the  limits  of  Greater  New  York,  the 
road  has  been  compelled  to  use  anthracite 
coal  instead  of  bituminous  on  most  of  its 
engines.  It  is  rather  curious  that  this  is 
not  explained  in  any  of  the  company's  re- 
ports, as  the  prima  facie  showing  of  coal 
cost  is  very  bad,  although  due  to  causes  be- 
yond the  control  of  the  railroad.  Another  in- 
teresting item  in  the  report  is  .the  charge 
for  balance  of  car  service  under  the  per  diem 
rule.  In  1902  the  car  mileage  balance  against 
the  road  was  $17,951.  This  current  year  it 
was  $199,711.  It  is  easy  to  understand  that 
tlje  Long  Island,  reached  only  by  car  floats 
at  one  terminus  and  not  reached  at  all  at 
the  other,  is  singularly  badly  placed  geo- 
graphically for  the  prompt  handling  of  for- 
eign cars;  that  its  business  is  really  a 
switching  business,  although  it  participates 
in  through  rates.  Owing  to  the  efforts  of 
the  General  Manager,  Mr.  Potter,  the  car 
service  charge  will  in  future  be  on  the  basis 
of  a  switching  company,  so  that  there  will 


charge  cannot  be  divided  specifically,  the 
pro  rating  is  on  a  train  mileage  basis.  Ac- 
cording to  this  somewhat  unsatisfactory  di- 
vision, it  is  interesting  to  see  that  while  the 
average  passenger  mile  earnings  this  year 
were  1.44  cents,  the  average  passenger  mile 
cost  was  1.548  cents,  showing  that  the  traf- 
fic was  handled  at  a  considerable  loss.  It  is 
worthy  of  mention  that  any  train  mileage 
apportionment  of  general  expenses  between 
passenger  and  freight  puts  passenger  traffic 
at  some  disadvantage,  owing  to  the  smaller 
trains.  The  total  passenger  earnings  per 
train  mile  are  given  as  97.5  cents,  and  the 
general  passenger  expenses  per  train  mile 
as  104.8  cents.  The  freight  showing  is  bet- 
ter, although  the  aggregate  amount  involved 
is  smaller.  Freight  earnings  per  revenue 
freight  train  mile  are  given  as  401.2  cents, 
and  freight  expenses  as'  200. 1  cents. 

Unsatisfactory  as  the  general  results  of 
the  year's  working  are,  they  can  be  in  no 
way  attributed  to  any  defect  in  the  excellent, 
work  done  by  Mr.  Baldwin  and  Mr.  Potter. 
The  road  is  simply  placed  in  such  a  position 
that  it  will  have  to  wait  for -the  completion 
of  the  East  River  tunnels  and  the  general 
perfection  and  linking  up  of  that  part  of  the 
New  York  transportation  system.  Its  pros- 
perity, in  a  word,  must  come  from  increased 
earnings,  and  not  diminished  expenses,  ex- 
cept in  so  far  as  the  proposed  electrification 
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be  a  large  reduction  in  the  per  diem  balance 
next  year. 

To  these  heavy  charges  for  coal,  wages  and 
car  service,  exclusive  of  the  maintenance 
charges,  both  for  way  and  structures  and 
for  equipment,  which  have  been  increased 
largely,  must  be  added  the  interest  on  the 
new  securities  authorized  to  provide  abso- 
lutely necessary  funds  for  the  proper  han- 
dling of  local  traffic,  the  elimination  of 
grade  crossings  and  the  electrification  of  a 
portion  of  the  system,  besides  the  outlay  for 
double  tracking,  yards  and  other  terminal  fa- 
cilities, required  for  the  through  traffic  to  be 
exchanged  between  the  Pennsylvania,  the 
New  Haven  road  and  the  Long  Island.  A  4 
per  cent,  refunding  mortgage  was  authorized, 
to  aggregate  $45,000,000,  of  which  $26,605,000 
has  been  reserved  for  all  underlying  liens, 
and  $10,000,000  of  the  balance  sold  to  meet 
part  of  the  expenditures  mentioned  above.  The 
mortgage  is  dated  September  1,  1903.  and 
runs  for  45i._.  years,  and  the  Pennsylvania 
Railroad  guarantees  principal  and  interest  of 
the  ten  millions  of  bonds  referred  to  as  hav- 
ing been  issued.  This  mortgage  is  of  the 
same  authorized  amount  as,  and  practically 
takes  the  place  of.  the  unified  mortgage,  un- 
der which  $9,673,000  bonds  had  been  issued. 
The  unified  mortgage  was  for  the  same  au- 
thorized amount,  but  was  too  restricted  in  its 
scope  to  meet  the  changed  conditions  of  the 
property,  and  no  further  issues  of  bonds 
will  be  made  under  it. 

By  means  of  a  rather  elaborate  classifica- 
tion, the  Long  Island  has  for  some  years  ap- 
portioned earnings  and  expenses  between 
freight    and    passenger    traffic.      Where    the 


can  reduce  the  operating  costs  of  passenger 
trains.  There  is  every  indication  that  the 
time  is  coming  when  the  Long  Island  road 
may  look  for  passanger  traffic  all  out  of  pro- 
portion to  that  which  it  now  carries,  for  it 
holds  the  key  to  a  very  large  suburban  terri- 
tory, which  will  at  once  become  readily  ac- 
cessible to  the  heart  of  New  York  on  the 
completion  of  the  East  River  tunnels,  and  the 
connecting  tunnel  across  New  York  to  the 
new  Pennsylvania  terminal.  During  the 
present  period  of  incomplete  development 
the  property  must  meet  heavy  expenses 
without  much  chance  either  of  materially  re- 
ducing them  or  of  making  large  gains  in 
earnings.  The  best  assets  of  the  road  now 
are  its  geographical  position  and  its  man- 
agement. 

The  following  statistics  show  some  of  the 
principal  results  of  the  year's  operations- 

1904.  1903. 

.Mileage  woi'ked    :!92  392 

Freight  earnings .?l.n28,4n,S  .•j;i.7S4.056 

I*assenger  earnings   3.S42..'!10  3. -192.(514 

Kxjires.s   traffic    91)7.910  ,s2(i,195 

Gross  earnings    r>,S:!.">.S4S  6.440.992 

Conducting  transportation.  S.TGT.'.ilo  3.291.162 

Main. -of-wa.v  and  stnic.  .  .  91.'^.(i(i.-i  73.5,879 

Operating  e.\penses    ....  .''>..">91.971  4.7S7.968 

Net  earnings 1.243..><77  1.653,024 

Gross  incoiufe 1.394.402  1.827,018 

Xet   income    27.').205*  305,588 

♦Deficit. 


NEW  PUBLICATIONS. 


Builders'   Hardicare.     By   Henry   R.   Towne. 

New  York:     .John  Wiley  '&  Sons.    Price  $3. 

Leather,  1,117  pages. 
The  author  in  his  preface  to  this  new  hand- 
book says  very  frankly  that  inasmuch  as  it 
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■was  absolutely  necessary  to  refer  many 
times  to  specific  articles  of  builders'  bard- 
ware,  he  availed  himself  of  his  intimate 
knowledge  of  the  product  of  the  company  of 
which  he  has  long  been  president,  and  while 
this  has  involved  frequent  reference  to  the 
Yale  &  Towne  Manufacturing  Co.  the  book 
is  in  no  sense  an  advertisement  or  trade  cata- 
logue but  a  technical  treatise  on  the  subject. 
It  is  profusely  illustrated  with  many  thou- 
sand examples  of  hardware  designs  and  in- 
cludes an  historical  review  of  the  evolution 
of  artistic  design  during  different  periods, 
technical  descriptions  of  locks  and  lock  mak- 
ing, detailed  lists  with  approximate  prices 
of  standard  forms  of  the  many  articles  in- 
cluded under  the  title,  and  a  discussion  of 
architects'  specifications  for  hardware  and 
finishings.  One  feature  of  special  iuteresc 
and  value  is  a  series  of  articles  by  W.  W. 
Kent  on  the  "Schools  of  Ornament,"  fully 
illustrated,  in  which  the  origin  and  charac- 
teristics of  nearly  all  the  recognized  schools 
of  architectural  design  are  briefly  discussed. 


Elements  of  Mechanism.  By  Peter  Scwamb, 
Professor  of  Machine  Design,  M.  I.  T.,  and 
AUyne  L.  Merrill,  Assoc.  Professor  of 
Mechanism,  M.  I.  T.  New  York:  1904. 
John  Wiley  &  Sons.  Cloth,  264  pages. 
Price  $3. 
The  elementary  principles  of  mechanism 
have  been  the  subject  of  treatises  and  books 
since  long  before  the  time  of  Archimedes  and 
no  new  book  on  the  subject  can  lay  claim 
to  much  originality.  There  are,  however, 
different  ways  of  presenting  the  subject  to 
the  student  and  the  chief  claim  for  consid- 
eration of  this  book  lies  in  the  systematic, 
clear  and  practical  development  of  the  prin- 
ciples and  their  application  to  mechanical 
movements  and  machines  in  common  use. 
The  authors'  long  experience  as  instructors 
has  been  of  value  in  the  selection  and  anal- 
ysis of  problems  best  suited  to  a  short  but 
comprehensive  course.  Much  of  the  subject 
matter  has  been  re-cast  from  notes  written 
in  1885  and  used  since  that  time  as  a  basis 
of  instruction  in  mechanism  at  the  Massa- 
chusetts Institute  of  Technology.  The  treat- 
ment of  linkages  and  gear  trains  is  espe- 
cially good.  As  a  whole,  the  demonstrations 
are  simple  and  direct  and  but  little  knowl- 
edge of  higher  mathematics  is  required  for 
their  understanding. 


Pipe,  Fittings  and  Valves.     Compiled  by  W. 
D.  Browning.    79  pages,  6  in.  x  9  in.    Pub- 
lished by  The  Draftsman,  Cleveland,  Ohio. 
Price,  bound  in  flexible  cloth,  50  cents,  and 
in  flexible  leatherette,  75  cents. 
This  book  is  liberally  illustrated  throughout 
and   contains   over   50   tables  of   dimensions 
pertaining  to  all   kinds  of  pipe,  valves  and 
pipe  fittings  such  as  elbows,  unions,  flanges, 
railing  fittings,  etc.    Some  useful  data  in  re- 
gards to   steam   coils  and   radiators  is  also 
given,  as  well  as  a  table  showing  the  proper- 
ties of  saturated  steam.     This  book  will  be 
of  interest  to  all  who  have  to  do  with  pipe 
work  and  will  be  of  special  aid  to  drafts- 
men. 


TRADE  CATALOGUES. 


Pumps,  Condensers  and  Water  Meters. — 
Henry  R.  Worthington,  New  York,  has  just 
issued  a  132-page  catalogue  bearing  the  title 
"Pumping  Machinery."  It  is  illustrated 
throughout  with  finely  executed  half-tones, 
and  the  apparatus  described  comprises  all  of 
the  many  types  of  pumping,  condensing  and 
measuring  devices  developed  by  this  com- 
pany in  the  64  years  of  its  existence,  the 
most  prominent  being  the  duplex  steam 
pump,  of  which  Henry  R.  Worthington  was 
the  inventor.     Special  designs  of  this   type 


of  pump  are  adapted  to  boiler-feeding,  mine- 
pumping,  removing  air  and  circulating  water 
for  condensers,  water-works  service,  fire  ser- 
vice, etc.  A  water-works  engine  of  this  type, 
without  fly  wheels,  gave  a  duty  of  174,000.- 
000  foot  pounds  per  thousand  pounds  of 
steam  in  a  test  made  at  the  Central  Park 
avenue  pumping  station  at  Chicago. 


Air  Compressors. — The  Clayton  Air  Com- 
pressor Works,  New  York,  is  distributing  a 
48-page  pamphlet,  6  in.  x  9  in.  More  than  21 
types  of  air  compressors  are  illustrated,  in- 
cluding single  and  duplex  machines,  steam- 
driven,  power-driven  and  electrically-driven 
by  gear,  chain  and  belt.  The  last  page  shows 
two  air  comp;-essors  driven  by  direct-con- 
nected oil  engines,  forming  small  convenient 
units  which  may  be  installed  almost  any- 
where and  which  are  said  to  be  used  exten- 
sively in  quarries,  stone  shops,  small  ma- 
chine shops  and  all  small  plants  where  air 
is  used  for  general  purposes,  such  as  clean- 
ing, etc.  Other  pages  describe  the  air  lift, 
the  uses  of  compressed  air  in  car  barns, 
vacuum  machines  for  experimental  work,  etc. 
The  range  of  sizes  includes  machines  dis- 
placing from  2  cu.  ft.  of  free  air  per  minute 
to  those  having  a  capacity  of  1,400  cu.  ft. 


Water  Turbines  and  Pumps. — The  I.  P. 
Morris  Company,  Philadelphia,  Pa.,  is  dis- 
tributing its  bulletin  No.  1,  which  describes 
water  turbines  and  centrifugal  pumps.  It  is 
illustrated  throughout  with  both  half-tone 
and  line  engravings  of  some  of  the  largest 
turbine  installations  made  by  the  company. 
Notable  among  these  is  the  plant  of  the 
Niagara  Falls  Power  Company,  which  is 
equipped  with  turbines  aggregating  110,009 
h.p.  Illustrations  and  a  detailed  description 
of  the  Metairie  pumping  station  of  the  New 
Orleans  Drainage  Commission  are  also  shown. 
The  centrifugal  pump  used  in  this  station 
was  designed  and  built  by  I.  P.  Morris  &  Co. 
and  is  claimed  to  be  the  largest  centrifugal 
pump  ever  built.  The  diameter  of  the  dis- 
charge is  6  ft.,  and  the  diameter  of  impeller 
9  ft.  4  in.  It  has  a  capacity  of  320  cu.  ft.  per 
sec.  at  a  lift  of  10  ft. 


Cement  Buildings. — The  American  Hy- 
draulic Stone  Company,  Denver,  Colo.,  is 
distributing  a  48-page  pamphlet.  The  pro- 
cess of  manufacture  of  cement  building 
blocks  is  described,  half-tone  engravings 
being  used  to  illustrate  the  text.  A  view  of 
the  first  building  constructed  under  this  sys- 
tem is  shown,  the  Angelus  Hotel  of  El  Paso, 
Tex.,  built  in  1902.  Views  of  a  large  number 
of  other  buildings  are  also  shown,  including 
public  buildings,  business  blocks,  residences, 
etc.,  with  accompanying  testimonial  letters 
and  extracts  from  various  publications  in 
regard  thereto.  Retaining  walls,  bridge 
abutments  and  piers,  dams,  wide  foundations 
and  walls  and  other  heavy  construction  are 
possible  with  this  system,  and  illustrations 
showing  methods  of  construction  are  in- 
cluded and  described. 


Wire  Rope  Tramways. — The  Otto  Wire  Rope 
Tramway  Company,  Chicago,  issues  a  cata- 
logue which  describes  and  illustrates  the 
Otto  system  of  aerial  wire  rope  tramways. 
The  mechanism  is  described  in  detail,  with 
illustrations  to  correspond,  in  addition  to 
which  there  are  a  large  number  of  half-tone 
engravings  from  photographs  of  installations 
of  the  system  all  over  the  world.  In  the 
back  is  a  folded  sheet  showing  the  profile  of 
a  ropeway  built  at  Mazatlan,  Mexico.  The 
installation  was  a  difficult  one  through  rough 
country  and  involved  spans  up  to  3,657  ft. 


tins  relative  to  the  agricultural  and  live 
stock  industries  of  the  States  the  line  trav-' 
erses.  Bulletins  31  to  36  (excepting  33)  deal 
respectively  with  the  Irish  potato  crop  of 
Kansas  for  1904;  the  Irish  potato  crop  for 
Nebraska  for  1904;  live-stock  in  Nebraska 
for  1904;  the  alfalfa  crop  of  Kansas  for  1904, 
and  Kansas  livestock.  The  figures  are  tabu- 
lated by  counties  and  are  complete. 


Rolling  Mill  Machinery. — The  United  En- 
gineering &  Foundry  Company,  Pittsburg, 
Pa.,  sends  a  handsome  catalogue  containing 
upwards  of  200  pages,  8  in.  x  10  in.  Illus- 
trations of  the  company's  works  and  offices 
are  shown  on  the  first  five  pages.  These  are 
followed  by  illustrations  of  rolling  mill  ma- 
chinery such  as  lever  shears,  punches,  rail 
straighteners,  hot  and  cold  metal  saws,  roll 
turning  lathes,  hydraulic  accumulators, 
cranes,  etc. 


Boring  Mills. — The  Gisholt  Machine  Com- 
pany, Madison,  Wis.,  sends  its  catalogue  of 
boring  mills.  It  is  handsomely  illustrated 
throughout  and  shows  different  sizes  of  verti- 
cal and  horizontal  boring  mills  made  by  this 
company.  General  descriptions  of  the  above 
machines  are  given,  as  well  as  descriptions 
and  illustrations  of  the  Gisholt  turret  lathe 
and  tool  grinder. 


Graphite. — The  Joseph  Dixon  Crucible  Co., 
Jersey  City,  N.  J.,  sends  its  December  issue 
of  Graphite.  As  usual  it  is  full  of  interesting 
reading  pertaining  to  this  company's  product. 
It  also  contains  an  illustrated  article  by  W. 
H.  Wakeman  on  "Underloaded  Engines." 
Light  reading  in  both  verse  and  prose  is  also 
scattered  throughout  its  pages. 


Pumps. — The  Prindle  Pump  &  Engineering 
Company,  New  York,  sends  its  catalogue  A, 
which  describes  and  illustrates  the  Prindle 
standard  house  tank  pump.  This  pump  is 
driven  by  a  direct  connected  motor  and  the 
tank  supply  is  controlled  by  a  quick-acting 
automatic  electric  switch  which  is  actuated 
by  a  ball  fioat  and  weight  arm. 


Rail  Loader.— The  United  Supply  &  Manu- 
facturing Co.,  Chicago,  issues  a  9  in.  x  12  in. 
8-page  pamphlet  relative  to  the  American 
rail  loader.  The  construction  and  operation 
of  the  device  are  described  and  three  full- 
page  half-tone  views  are  included,  two  of 
which  show  the  loader  in  operation. 


Steel  Furniture. — The  Art  Metal  Construc- 
tion Company,  Jamestown,  N.  Y.,  sends  an 
illustrated  folder  descriptive  of  its  fireproof 
metallic  office  fixtures  and  furniture,  includ- 
ing filing  cabinets,  tables,  roll  top  desks, 
book  cases,  letter  files,  lockers,  etc. 


Machine  Tools. — The  November  issue  of 
the  Progress  Reporter  published  by  Niles- 
Bement-Pond  Company,  New  York,  is  being 
distributed.  It  contains  a  number  of  inter- 
esting descriptions  and  illustrations  of  tools 
especially  adapted  to  railroad  shop  use. 


Cranes. — The  Northern  Engineering  Works, 
Detroit,  Mich.,  sends  its  booklet  No.  19.  It 
consists  of  28  pages  3M;  in.  x  5V2  in.,  and 
contains  about  26  cuts,  illustrating  different 
types  of  "Northern  cranes." 


The    Passenger    Agent    in    the    Orient. 


Industrial    Bulletins. — The    passenger    de- 
partment of  the  Union  Pacific  issues  bulle- 


By  .Toii.x  s.  ta:nker. 

A  short  account  of  five  years'  experience 
in  the  Orient  as  passenger  agent  for  one  of 
the  large  transpacific  steamship  lines,  may 
perhaps  not  be  without  interest  to  the  rail- 
rqad  man  on  this  side. 

It  may  be  laid  down  as  a  broad  principle 
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that  so  far  as  his  time  and  duties  allow, 
the  passenger  agent  should  be  in  a  position 
to  give  the  traveling  public  all  possible  in- 
formation regarding  the  countries,  districts 
and  towns  through  which  their  travels  may 
take  them.  Owing  to  the  great  distance  and 
also  to  the  lack  of  literature  on  the  sub- 
ject, and  doubtless  to  the  fact  that  his  time 
is  fully  occupied  with  his  railroad  duties, 
the  passenger  agent  on  this  side  has  little 
opportunity  to  post  himself  about  the  Far 
East;  passengers  therefore  arrive  in  the 
Orient  with  only  a  vague  idea  as  to  their 
future  plans  and  with  very  little  informa- 
tion as  to  what  is  to  be  seen  and  the  neces- 
sary time  required  in  the  different  countries 
to  be  visited. 

On  the  other  side  of  the  Pacific,  however, 
the  passenger  agent  must  consider  it  well 
within  the  scope  of  his  duties  to  not  only 
post  himself  on  his  immediate  territory,  but 
also  on  the  many  eastern  countries  visited 
by  the  traveler  in  order  that  he  may  be  in 
a  position  to  give  accurate  and  detailed  in- 
formation to  the  patrons  of  his  line.  Travel- 
ers from  America,  landing  in  Japan  for  the 
first  time,  find  themselves  among  a  people 
with  only  a  very  limited  knowledge  of  the 
English  language.  The  hotel  porter,  a  most 
useful  man  in  the  Far  East,  will  assist  the 
traveler  in  passing  the  customs  and  will  de- 
posit them  in  the  "rikishas"  to  take  them  to 
the  hotel.  This  first  ride  in  one  of  the 
"human  powered"  automobiles  is  a  unique 
experience,  the  feelings  produced  having 
been  often  described  by  various  authors.  As 
soon  as  the  travelers  are  settled  in  the  hotel 
they  set  forth  to  the  office  of  the  steamship 
company,  by  whose  boat  they  have  crossed 
on,  the  familiar  sign  over  the  door  looming 
up  like  home  to  them. 

Innumerable  questions  as  to  the  curio 
shops,  festivals,  sights  to  be  seen,  hotels  and 
sailing  dates  are  among  the  many  that  the 
genial  "man  behind  the  desk"  must  be  pre- 
pared to  cheerfully  answer.  "Around  the 
world"  passengers  want  information  as  to 
connections  at  way  ports,  points  of  interest 
to  be  visited  in  China,  Siam,  Ceylon,  India, 
etc.;  whether  the  scheduled  length  of  stay 
in  the  different  ports  is  sufficient  to  enable 
them  to  visit  the  many  famous  inland  towns; 
regarding  the  different  climates  to  be  met 
with  in  their  travels,  and  probably  the  con- 
necting steamer  that  is  to  take  them  from 
England  back  home  again;  cost  of  hotel  and 
traveling  expenses  must  be  carefully  figured 
out,  in  order  that  the  bank  account  may  not 
be  unduly  strained  in  the  purchasing  of 
curios  in  Japan.  Perhaps  the  traveler  is  re- 
turning via  Australia  and  New  Zealand,  call- 
ing, of  course,  at  Manila,  which  no  self-re- 
specting American  citizen  will  pass  by  with- 
out a  visit;  information  must  be  at  hand  to 
satisfy  these   passengers. 

The  successful  passenger  agent  therefore 
must  be  posted  on  ^conditions  of  travel  in 
the  following  countries:  Japan,  China, 
Philippine  Islands,  Straits  Settlements, 
Siam,  Australia,  New  Zealand,  Ceylon,  Bur- 
mah;  the  interesting  sights  to  be  seen,  and 
the  dates  of  the  countless  festivals  with  ways 
and  means  of  seeing  them,  the  latter  being 
one  of  the  most  interesting  features  of  the 
Orient.  The  Overland  route  across  India, 
with  all  the  noted  places  of  historical  in- 
terest as  the  scenes  of  the  great  Indian  mu- 
tiny must  not  be  forgotten,  and  Egypt  even 
may  come  in  for  some  attention.  As  the 
majority  of  passengers  leave  the  steamer  at 
one  of  the  Mediterranean  ports,  Brindisi, 
Genoa  or  Marseilles,  particulars  of  these 
overland  routes  across  Europe  must  figure 
as  part  of  his  knowledge.  It  is  true,  of 
course,  that  this  information  can  be  gathered 
en  route,  but  the  majority  of  passengers  pre- 


fer to  settle  their  plans  as  definitely  as  pos- 
sible on  their  first  arrival  in  the  Orient,  in 
order  that  they  may  advise  their  friends  at 
home  of  their  movements  at  the  earliest  op- 
portunity, and  as  they  feel  more  at  ease  in 
the  office  of  their  home  steamship  company, 
it  is  there  that  they  resort  for  assistance  and 
information. 

With  the  advent  of  the  Trans-Siberian 
Railway  a  new  route  was  opened  up  for 
tourist  travel,  and  while  for  the  moment  it 
is  closed,  owing  to  the  war,  when  once  more 
enabled  to  handle  public  business,  it  is  likely 
to  prove  a  keen  competitor  with  the  Suez 
Canal  route.  It  is  true  that  for  scenic  beauty 
it  cannot  compare  with  the  American  over- 
land routes,  at  the  same  time  it  passes 
through  an  enormous,  fertile  territory,  full 
of  interest  and  novelty  and  with  immense 
possibilities  if  properly  developed.  Not  the 
least  advantage  this  route  possesses  for 
tourists  is  that  of  a  temperate  climate  dui'- 
ing  tl^e  summer  months,  thus  enabling  pas- 
sengers to  arrive  in  Japan  during  the  months 
of  April,  May  and  June;  the  best  time  of 
year  for  a  visit;  proceeding  on  to  Europe 
during  the  summer,  avoiding  consequently 
the  extreme  heat  of  the  Suez  Canal  route. 

So  far  reference  has  only  been  made  to 
westbound  travel  from  America.  Eastbound 
we  find  the  heaviest  tourist  traffic  during 
the  months  of  April,  May,  June  and  part  of 
July.  This  consists  very  largely  of  English 
tourists  who,  leaving  home  in  midwinter, 
travel  through  India  and  the  tropics  during 
the  cool  montjis,  crossing  the  American  con- 
tinent during  the  summer.  To  many  of 
these  the  United  States  is  almost  as  strange 
a  land  as  the  Orient  is  to  the  American  trav- 
eler, and  it  is  to  the  passenger  agents  of 
the  transpacific  lines  that  they  refer  for 
detailed  information  of  this  country,  in  order 
to  settle  their  route  home  and  to  arrange 
at  the  earliest  opportunity  for  their  accom- 
modation on  the  Atlantic  lines  during  the 
period  o^  heaviest  traffic  on  that  ocean. 

The  passenger  agent  taking  an  interest  in- 
his  work  and  who  himself  enjoys  the  plea- 
sures of  traveling,  will  find  his  duties  in 
the  Far  East  full  of  interest  and  free  from 
that  monotony  so  often  a  part  of  his  work 
on  this  side.  He  comes  into  closer  and  more 
intimate  touch  with  the  very  best  class  of 
traveling  public,  the  majority  of  whom  fully 
appreciate  the  interest  taken  in  them.  He 
must  remember,  however,  that  he  is  in  a 
conservative  country  with  the  most  conserva- 
tive English  customs,  and  that  the  tradi- 
tional "rustler"  necessary  on  this  side,  per- 
haps, is  neither  appreciated  nor  desired  over 
there,  and  whilst  leaving  no  stone  unturned 
in  striving  to  secure  business  for  his  line, 
must  tune  himself  to  the  tone  of  the  coun- 
try and  proceed  in  a  quiet  and  gentlemanly 
manner  in  keeping  with  the  dignity  of  his 
position,  which  amongst  the  class  of  people 
he  will  be  brought  in  contact  with  will  be 
far  more  effective.  His  territory  is  the  wide, 
wide  world;  and  he  needs  to  be  diligent  to 
cover  it  successfully.  The  very  great  amount 
of  attention  that  is  now  being  drawn  to 
Japan  and  the  Far  East,  will  without  doubt 
at  the  close  of  the  war  result  in  a  very  large 
increase  of  travel  across  the  Pacific;  and  it 
is  well  within  reason  to  expect  that  the  pres- 
ent tonnage — about  225,000 — will  be  more 
than  doubled  within  the  next  four  to  five 
years. 

At  the  present  time  there  are  no  perma- 
nently stationed  passenger  agents  for  the 
transpacific  lines  west  of  Hong  Kong.  The 
companies  are  represented  by  local  firms  in 
certain  of  the  large  cities,  but  thej'  are  not 
in  a  position  as  a  rule  to  furnish  very  de- 
tailed information  regarding  this  country. 
It  seems  to  the  writer  that  it  might  be  a 
paying  advertisement  for  one  of  the  large 


transcontinental  lines  to  open  an  informa- 
tion bureau  in  some  central  point  like  Col- 
ombo, where  passengers  could  obtain  au- 
thentic information  as  regards  this  country 
while  at  the  same  time  it  could  be  of  assist- 
ance to  them  in  seeing  the  Orient. 


Problems  of   Heavy  Electric  Traction. 


BY  O.  S.  LYFORD,  JR.,  AND  W.  N.  SMITH. 

Tl\e  Long  Island  Kailroad  has  at  present 
two  passenger  terminals,  one  at  Atlantic  ave- 
nue and  Flatbush  avenue  in  Brooklyn,  and 
one  at  the  Thirty-fourth  street  ferry  in  Long 
Island  City,  Borough  of  Queens.  When  the 
great  tunnels  of  the  Pennsylvania,  New  York 
&  Long  Island  Raili'oad  are  completed  there 
will  be  a  third  terminal  for  the  Long  Island 
Railroad  passenger  traffic  in  the  Borough  of 
Manhattan.  From  the  present  tenninals 
there  branches  out  an  extensive  system  of 
through  and  suburban  lines,  over  which  is 
maintained  a  train  service,  both  express  and 
local,  reaching  all  parts  of  Long  Island.  In 
addition,  to.  the'  suburban  service  at  these 
terminals  there  is  an  interchange  of  traf- 
fic with  the  Broklyn  Rapid  Transit  Company 
at  two  points,  and  a  connection  is  to  be  estab- 
lished between  the  subway  system  of  the 
Long  Island  Railroad  and  the  extension  of 
the  Rapid  Transit  Subway  now  being  built 
between  Brooklyn  and  the  south  end  of  Man- 
hattan. The  accompanying  map  shows  the 
location  of  the  western  lines  of  the  Long 
Island  Railroad  and  the  new  connections 
which  are  to  be  made. 

Extensive  plans  for  the  electrification  of 
the  suburban  service  of  this  road  have  been 
under  consideration  for  some  years.  These 
plans  provide  for  the  immediate  adoption  of 
electric  traction  on  the  lines  running  from 
Flatbush  avenue  and  for  a  progressive  ex- 
tension of  electric  traction  over  all  of  the 
strictly  suburban  routes,  as  rapidly  as  the 
conditions  shall  justify.  On  some  of  these 
routes  the  traffic  is  of  a  purely  suburban 
nature,  providing  facilities  for  out-of-town 
residents  to  reach  Manhattan  and  Brooklyn. 
On  other  sections  the  important  traffic  is  an. 
excursion  movement  to  and  from  New  York's 
great  playgrounds  at  the  beaches.  For  the* 
convenience  of  the  suburban  residents,  a  fre- 
quent service  of  comparatively  short  trains 
is  to  be  provided,  but  for  the  excursion  ser- 
vice comparatively  long  trains  are  necessary. 
As  a  result,  the  number  of  cars  per  train 
in  this  system  will  vary  from  one  to  eight 
or  possibly  ten.  The  initial  service,  limited 
to  a  maximtim  of  six  cars  per  train,  results 
in  52  types  of  runs  varying  in  number  of 
cars  per  train  and  distance  between  stops. 
On  some  sections  the  lines  are  fairly  free 
from  grades  and  curves,  but  on  others  the 
grades  and  curves  are  heavier  than  would 
be  supposed  from  a  general  knowledge  of 
the  contour  of  Long  Island.  These  few  state- 
ments indicate  in  a  general  way  the  complex 
nature  of  the  problem  involved  in  the  selec- 
tion of  a  suitable  electrical  system 'for  such 
a  service  and  in  the  determination  of  types 
and  sizes  of  apparatus  to  be  used.  Even  in 
a  complex  problem  like  the  one  under  con- 
sideration, some  main  points  may  be  decided 
by  similar  methods  of  analysis. 

(a)  The  number  of  cars  per  train  varies 
from  one  to  six,  as  stated.  Eight  or  ten-car 
trains  may  be  desirable  at  times.  Such  va- 
riations in  train  length  cannot  be  provided 
for  economically  with  electrical  locomotives. 
Motor-cars  must,  therefore,  be  used,  and  for 
all  except  trains  of  one  or  two  ears,  more 
than  one  motor  car  per  train  is  necessary. 
The  multiple-unit  system  of  motor-car  opera- 


♦Extracrs  from  a  paper  presented  to  the  Amerl- 
ran  Institute  of  Electrical  Engineers,  Nov.  25, 
1904. 
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tion  is,  therefore,  best  suited  to  this  service. 

(b)  The  greatest  flexibility  for  malte-up 
of  trains  is  obtained  by  making  all  cars 
motor-cars. 

(c)  On  the  other  hand  the  first  cost  of 
equipment  and  the  cost  of  maintenance  and 
inspection  is  least  if  the  motor  selected  is 
of  the  largest  size  practicable,  and  the  num- 


hand,  the  best  starting  conditions  and  least 
heating  effect  are  obtained  with  a  high  gear 
ratio.  The  gear  ratio  should,  therefore,  be 
as  high  as  practicable  and  still  permit  of 
the  maximum  train  speeds  necessary  for  the 
express  schedules.  Provision  must  also  be 
made  for  extra  speeds  which  may  occur  on 
down  grades.     From  observation  of  the  ex- 


Map    of    Long     Island     Railroad    Suburban     District. 


ber  of  equipments  required  is  thus  made  a 
minimum. 

(d)  For  a  miscellaneous  service  of  the 
character  contemplated,  all  trains,  both  local 
ind  express,  should  preferably  be  provided 
with  equipment  having  the  same  speed  char- 
icteristics,  so  that  all  motor  cars  are  avail- 
ible  for  all  classes  of  service.  (Trains  may 
jperate  as  express  in  one  direction  and  as 
local  in  the  other.) 

(e)  For  express  runs  of  this  suburban 
service,  averaging  not  over  five  miles  be- 
tween stops,  a  moderately  high  speed,  say 
50  to  5.5  miles  an  hour,  is  found  by  experi- 
ence in  steam  practice  to  be  most  suitable. 
For  these  runs,  therefore,  it  is  essential  that 
the  electric  trains  shall  be  able  to  approxi- 
mate these  speeds. 

(f)  Future  development  of  the  service, 
such  as  increase  in  number  of  stops  and  de- 
crease in  running  time,  will  mean  heavier 
work  for  the  motors.  Therefore,  reasonable 
reserve  must  be  provided  in  the  equipment, 
ind  consideration  must  be  given  to  equip- 
ment which  will  make  possible  a  convenient 
increase  in  number  of  motors  per  train. 

Size  of  Motors. — The  largest  motor  in  gen- 
eral use  for  motor-car  trains  is  of  200  h.p. 
nominal  rating,  two  of  these  being  about  the 
limit  of  motor  capacity  that  can  be  placed 
on  a  truck  with  33  or  36-in.  wheels  and  a 
reasonably  short  wheel-base.  On  the  basis 
of  condition  (c),  this  should  be  the  motor 
idopted,  provided  the  train  combinations 
can  be  effected  satisfactorily  with  motors  of 
this  size.  Condition  (f)  is  also  complied 
with  by  selecting  the  largest  motor  prac- 
ticable, as  the  number  of  motors  per  train 
in  the  initial  service  will  then  be  a  minimum. 

Gear  Ratio. — To  meet  condition  (ej,  a  gear 
ratio  must  be  selected  which*  permits  Ihf? 
operation  of  trains  at  high  sp'-eds  without 
damage    to    the    equipment.      'j:\    the   other 


isting  service  it  was  concluded  that  it  is 
■safe  to  assume  60  miles  an  hour  as  a  maxi- 
mum. 

Train  Weights. — The  motor  cars  of  the 
service  are  to  be  steel  cars  similar  to  those 
adopted  for  the  Rapid  Transit  Subway.  For 
the  determination  of  motor  characteristics, 
trailer  cars  were  assumed  to  have  the  same 
size  and  weight  of  bodies.  The  weights  as- 
sumed were  as  follows: 

Motor  car.      Trailer. 

SeatPrt  load   81.000  lb.     60,400  lb. 

Standing  load 88,000  lb.     66,000  lb. 

These  assumed  weights  are  close  to  the 
actual  weights  of  the  subway  equipment. 


2-CAt 


The  200-h.p.  motor  was  found  to  be  the 
proper  size  for  the  service  of  the  subway; 
but  the  schedule  conditions  are  so  different 
that  this  in  itself  does  not  signify  that  the 
same  motors  are  suitable  for  the  Long  Island 
Railroad  conditions  where  the  distance  be- 
tween stops  for  most  of  the  local  runs  is 
greater  than  that  of  the  express  runs  of  the 
subway,  and  the  express  runs  are  longer  in 
proportion.  More  or  less  of  the  usual  calcu- 
lating must,  therefore,  be  done  to  reach  a 
decision  as  to  whether  the  characteristics  of 
the  standard  motor  of  this  size  are  suitable 
for  this  service  or  whether  a  smaller  size 
could  be  used  to  advantage. 

Plotted  and  Test  Runs  Compared. — The 
power  required  to  overcome  inertia  and  grav- 
ity may  be  calculated  with  exactness.  Train 
resistance,  however,  made  up  of  head  resist- 
ance, mechanical  friction,  and  skin  friction, 
may  be  estimated  only  by  empirical  formu- 
las, based  on  practical  tests.  Such  formulas 
have  been  derived  and  published  by  various 
engineers.  Owing  to  differences  in  character 
of  equipment  and  road-bed,  nature  of  the 
train  service,  design  of  car  bodies  and  trucks, 
methods  of  test,  etc.,  there  are  material  dif- 
ferences in  the  conclusions  reached.  For 
ordinary  electric  car  service  on  urban  and 
suburban  lines,  where  the  number  of  stops 
is  frequent  and  the  maximum  speed  is  low, 
the  train*  resistance  is  relatively  unimportant 
as  compared  with  the  effect  of  inertia  and 
grades,  but  as  the  speed  increases  the  train 
resistance  becomes  a  more  important  matter. 
The  lack  of  agreement  of  these  formulas 
when  applied  to  the  conditions  of  the  L.  I. 
R.  R.  are  illustrated  in  curve  sheet  1.  The 
Davis  and  the  Baldwin  Locomotive  Works' 
formulas  are  extremes;  they  therefore  afford 
a  sufficient  illustration  of  the  divergence  of 
authorities  on  this  subject.  These  formulas 
are  expressed  as  follows: 

V 
Baldwin   Locomotive   Works,   i?  =  3   +  — — 


W.  J.  Davis,  ft  =  4  +  0.13  V  + 


.004  A    V^ 


X   [+  0.1   (W—  1)] 
R  =  Train  resistance  in  lbs.  per-  ton  of  2,000 

lbs. 
V  =  Velocity  in  miles  per  hour. 
A  =  Cross  sectional  "area  of  car  in  sq.  ft. 
T  =  Weight  of  train  in  tons  of  2,000  lbs. 
n   =  Number  of  cars  per  train. 

The  formula  marked  "Smith"  is  one  sug- 
gested by  one  of  the  authors  and  has  been 
found  to  give  results  close  to  actual  prac- 
tice  as  will  be  explained   in  the   following 
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Per  cent 

Time 
Power  on 

Speed 
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per  hr. 

kw-hr 

Watl-hr. 
per  Ton ' 
Mile.    ■ 

Total 

Power  on 

Davis. ..... 

210 

187 

89 

28.6 

7.51 

63.6 

Smith 

210 

136 

65 

28.6 

5.76 

48  8 

Baldwin 
Locomotive 
Works 

210 

103 

49 

28  6 

4  66 

39  6 
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paragraphs.    This  formula  has  the~  following 
expression: 

R  =3  +  1.67  V  +  0.0025  -^   y^ 

The  speed-time  curves  on  this  sheet  are 
derived  for  a  two-car  train  with  cars  of 
weight  and  dimensions  similar  to  those  of 
the  New  York  Subway.  The  length  of  run 
is  an  average  for  the  total  Long  Island  sub- 
urban service.  It  will  be  noted  that  the 
power  consumption  (watt-hours  per  ton 
mile)  varies  from  39.5  to  63.6,  the  figure  ac- 
cording to  Davis's  formula  being  61  per  cent, 
greater  than  the  Baldwin  figure.  Moreover 
if  the  conditions  were  such  that  the  average 
speed  of  28.6  miles  an  hour  between  stations 


length  of  run  was  made  the  same,  the  aver- 
age speed  was  made  the  same  where  possible, 
and  the  average  rate  of  braking  was  assumed 
to  be  the  same  as  in  the  actual  experiments. 
The  curves  were  corrected  for  pressure  and 
grade  so  as  to  conform  as  closely  as  possible 
to  the  conditions  prevailing  during  the  test. 
The  acceleration  curve  from  the  Davis 
formula  conforms  more  closely  to  the  tests 
for  the  D.,  Y.,  A.  A.  &  J.  car,  but  for  the  G. 
R.,  G.  H.  &  M.  car  and  for  the  Arnold  and 
Potter  trains  it  falls  below  the  actual  curve, 
in  some  cases  to  such  an  extent  that  the  theo- 
retical schedule  speed  is  below  the  actual, 
even  with  coasting  eliminated.  The  Smitli 
formula  gives  accelerations  practically  coin- 
cident with  the  G.  R.,  G.  H.  &  M.  tests  and 


Table  1. — Avekage  Speed  and  Watt-Hours  per  Ton-Mile. 
(Comparison  of  Theoretical  Results  with  Actual  Tests.) 


G.  R.  G.  H.  &  M.  Ry. 

(Schedule 
, — speed  the  same.) — , 

Test  number    1.        2.        3.         4. 

Weight  o(  train,  tons 29.5  29.5  29.5     29.5 

Davis,  miles  per  hour 2T.9  32.7  30.4     30.4 

■•     watt-his,    per   ton-mile.  .98.0  99.2  83.7  115.1 

Smith,  miles  per  hour    27.9  32.7  30.4     30.6 

watt-hrs.  per  ton-mile.  .79.2  81.6  75.0  111.5 

Test,  miles  per  liour 27.9   32.7   30.4      30.6 

"      watt-hours  per  ton-mile. 88.2  81.0  86.2  110.0 
Motors     Two  No.  50-C. 


Arnold  &  Potter  Tests. 


D.  Y.  A.  A.  &  J.  Ry. 

(Power  cut  off 

samedistance 

(Schedui 

e 

from  start. 

Schedule 

/-speed  the  same)—, 

, speed  not  the  same.) > 

5.           6. 

T. 

8. 

9. 

10.         11. 

32           32 

32 

228.5 

201.5 

175.5     148.5 

28.3        31.5 

33.4 

26.6 

27.7 

29.2        29.6 

99.0     102.0 

95.0 

87.0 

98.5 

102.0      111.0 

28.3        31.5 

33.4 

27.6 

28.4 

30.9        30.6 

94.0        96.0 

89.0 

72.0 

84.5 

84.0        89.5 

28.3        31.5 

33.4 

27.1 

28.4 

29.9        30.6 

99.0      105.0 

97.0 

79.4 

82.0 

86.9        93.4 

Four  No.  76. 
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had  to  be  maintained,  the  speed-time  curve 
of  Davis  would  be  impracticable  because  of 
no  allowance  in  coasting  to  provide  fpr  pos- 
sible delays,  etc.  Therefore,  whereas  the 
Baldwin  formula  indicates  a  satisfactory 
equipment  working  with  very  low  power  con- 
sumption, the  Davis  formula  for  the  same 
equipment  shows,  relatively,  a  very  high 
power  consumption  and  an  impracticable 
equipment.  The  necessity  of  careful  inves- 
tigation of  this  matter  in  connection  with 
the  problem  is  apparent. 

Application  of  Formulas. — The  essential 
points  to  be  determined  are  the  schedule 
speeds  which  can  be  obtained  with  given 
equipments,  the  power  that  will  be  required 
to  obtain  these  speeds,  and  the  heating  effect 
on  the  motors.  The  value  of  train  resistance 
is  best  determined  at  full  speed,  or  while 
coasting;  but  except  in  the  case  of  long  runs 
most  of  the  power  is  consumed  in  accelerat- 
ing. By  comparing  actual  test  runs  with 
plotted  runs  from  start  to  stop,  we  get  some 
check  on  the  train  resistance  formulas,  but, 
what  is  of  more  immediate  importance,  we 
get  a  verification  of  the  accuracy  of  all  the 
elements  entering  into   our   calculations. 

To  effect  a  comparison  of  theoretical  re- 
sults with  actual  tests,  some  special  tests 
■were  made  on  the  Grand  Rapids,  Grand 
Haven  &  Muskegon  Railway,  and  on  the  De- 
troit, Ypsilanti,  Ann  Arbor  &  Jackson  Rail- 
way in  Michigan.  These  tests  were  neces- 
sarily confined  to  trains  of  one  car  each. 
The  tests  reported  by  Messrs.  Arnold  and 
Potter,  made  at  Schenectady,  were  on  trains 
of  greater  lengths.  To  supplement  the  sin- 
gle-car data  of  trains  of  identical  composi- 
tion and  equipment,  theoretical  runs  were 
plotted  for  comparison  with  some  of  these 
Schenectady  tests.  The  various  comparisons 
made  are  summarized  in  Table  1,  which, 
therefore,  shows  the  comparison  of  theoret- 
ical and  actual  results  for  trains  of  from 
one  to  eight  cars. 

On  the  G.  R.,  G.  H.  &  M.  the  equipment 
consists  of  two  150-h.p.  motors  mounted  on  a 
heavy  Baldwin  truck  with  Gibbs  suspension. 
The  non-motor  truck  is  also  of  the  Baldwin 
make  and  the  entire  equipment  is  of  the 
highest  standard.  On  the  D.,  Y.,  A.  A.  &  J. 
the  equipment  consists  of  four  75-h.p.  motors 
mounted  on  rather  light  trucks. 

For  comparison  with  these  actual  results, 
theoretical  runs  were  plotted  in  which  the 


somewhat  higher  than  the  actual  for  the 
other  tests,  the  difference  in  any  case  not 
being  sufficient  to  be  misleading  in  the  re- 
sults as  to  schedule  speed.  This  difference 
may  easily  be  accounted  for  by  difference  in 
pressure  or  inaccuracies  in  observation  of  in- 
struments. In  the  case  of  the  D.,  Y.,  A.  A. 
&  J.  car  the  type  of  trucks  and  the  drops 
in  pressure  may  have  caused  the  reduced 
acceleration.  In  the  case  of  the  Arnold  and 
Potter  tests  the  most  decisive  point  in  the 
comparison  is  the  fact  that,  under  the  pre- 
scribed condition  of  cutting  off  power  at  the 
same  distance  from  the  start  and  making  the 
same  length  of  runs  in  the  same  time,  to  fol- 
low the  Davis  formula  would  not  only  neces- 
sitate the  elimination  of  coasting  but  would 
require  braking  at  a  practically  impossible 
rate.  In  other  words,  if  the  Davis  formula 
be  correct  the  trains  could  not  have  made 
the  runs  in  the  time  that  they  actually  did 
make.  The  conclusion,  therefore,  is  that  the 
Smith  formula  most  nearly  represents  the 
actual  train  resistance  for  all  of  these  tests. 
With  reference  to  power  required,  the  ac- 
tual results  appear  to  fall  between  the  re- 
sults obtained  with  either  of  the  two  for- 
mulas. The  calculations  based  on  the  Smith 
formula  are  closer  to  the  actual  results  in 
most  cases.  For  the  G.  R.,  G.  H.  &  M.  car, 
where  the  acceleration  curves  agree,  the 
watt-hours  per  ton  mile  are  also  vei-y  close, 
and  in  the  Arnold  and  Potter  tests  even  with 
a  reduced  schedule  speed  the  watt-hours  per 
ton-mile  are  considerably  greater  for  the 
Davis  formula  than  for  the  observed  tests. 
The  conclusion  reached  is  that  the  Smith  for- 
mula affords  a  better  basis  for  calculating 
the  average  speeds,  and  is  suflSciently  close 
for  the  determination  of  power  required. 

Test  of  Equipment  Similar  to  that  Proposed 
for  the  Long  Island  Railroad. 

Through  the  courtesy  of  the  Interborough 
Rapid  Transit  Company  and  Westinghouse 
Electric  &  Manufacturing  Company  it  is  pos- 
sible to  present  the  record  of  a  special  test 
which  has  a  direct  bearing  on  this  subject, 
because  the  type  of  motor  equipment  used  in 
the  test  is  the  same  electrically  as  that  recom- 
mended for  the  L.  I.  R.  R.  project.  On  Jan.  30, 
1903,  a  test  was  made  on  the  Ninth  avenue 
line  of  the  Manhattan  Elevated,  of  the  sample 
motors  submitted  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  as  represent.- 


ing  the  motors  which  that  company  was  to 
furnish  to  the  Interborough  Rapid  Transit 
Company.  In  these  tests  the  train  weight 
corresponded  closely  with  the  weight  per 
motor  of  the  equipment  proposed  for  the 
L.  I.  R.  R.  and  the  motors  were  of  the  same 
size  and  general  characteristics.  The  length 
of  the  test  run  was  too  short  to  permit  the 
cars  to  reach  maximum  speed;  as  the  value 
of  train  resistance  is  best  determined  at  max- 
imum speed,  this  test  cannot  by  itself  be 
considered  an  absolute  check  on  calculated 
curves.  The  conclusions  derived  from  this 
tests,  however  are  as  follows: 

(a)  The  motor  control  did  not  permit  of 
the  rapid  application  of  power  assumed  in 
the  calculations,  time  being  lost  in  going 
from  series  to  parallel.  This,  however,  did 
not  affect  the  results  adversely. 

(b)  At  the  maximum  speed  when  cur- 
rent was  on,  namely,  26  to  28  miles  per  hour, 
the  theoretical  curve  shows  practically  the 
same  energy  consumption  as  the  test.  This 
indicates  that  the  train  resistance  was  prac- 
tically as  calculated.  For  corresponding 
speed  on  the  motor  curve,  the  power  required 
according  to  theory  is  in  both  cases  slightly 
higher  than  the  power  required  according  to 
test;  this  indicates  that  the  Smith  formula 
gives  a  train  resistance  which  is  slightly 
higher  than  the  actual  resistance  for'  this 
equipment.  The  Davis  formula,  giving 
higher  values  than  Smith  would  give  results 
still  farther  from  the  actual  conditions. 

(c)  The  calculations  for  energy  consump- 
tion and  square  root  of  mean  square  current 
give  results  slightly  higher  than  the  test. 

(d)  The  theoretical  methods,  therefore, 
give  values  which  are  slightly  on  the  safe 
side  for  short  runs. 

(e)  The  tests  do  not  afford  direct  evi- 
dence of  the  accuracy  of  the  theoretical  meth- 
ods when  applied  to  longer  runs  with  higher 
speeds,  but  the  indications  are  that  for  such 
runs  the  theoretical  values  will  also  be  on 
the  safe  side  and  close  enough  for  all  prac- 
tical purposes. 

Use  of  Typical  Run  Curves. — As  previously 
stated,  the  proposed  electrical   schedule  for- 


Gbnbkal  Pebfokuance  Curve- 

3-car  train  for  L,  I.  R  R.;  two  44-ton  motor  cars;  one  33-ton  trailer 

car;  total  weight  121  tons;  four  No.  86  Westinghouse  motors;  23:59  gear 

ratio;  3a-iil.  wheel;   540  volts;    1.6  miles   per  hr.   per  sec-  braking;  no 

coasting. 


the  Long  Island  Railroad  provides  for  a  large 
number  of  combinations  of  weights  of  trains 
and  lengths  of  run.  It  is  obvious  that  a  tre- 
mendous amount  of  time  would  be  consumed 
if  an  attempt  were  made  to  plot  each  of 
these  runs  and  to  make  the  determinations 
of  schedule  speed,  power  consumption,  and 
heating  effect  for  the  various  types  and  sizes 
of  -motors  which  might  be  used.  To  avoid 
this  expenditure  of  time  it  was  necessary  to 
adopt  certain  approximate  methods,  and  one 
method  which  was  used  after  verification  ty 
a  practical  comparison  is  what  may  be  called 
the  "Typical  Run  Curve." 

Disregarding  grades  and  curves,  a  single 
run  for  a  distance  equal  to  the  average 
length  between  stops  will  represent  the  con- 
ditions pertaining  to  a  through'run;  by  plot- 
ting results  for  such  average  runs  of  differ- 
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ent  lengths,  curves  are  obtained  Which  will  used.  The  data  given  simply  shows  that  made  the  best  single  record  the  average 
give  exact  results  for  the  actual  conditions  under  ordinary  circumstances  it  is  reason-  speed  for  the  run  was  also  Nearest  to  the 
assumed    and    approximate    results    for    the    able  to  use  this  short  method  and  thus  dis-    maximum  limit. 


varying   distances   between    stops  and   on   a  pense  with  a  vast  amount  of  tedious  calcu 

succession  of  light  grades  and  curves.   Curve  lating. 

sheet    11    illustrates    the    character    of    the  Schedule  Speed  Requirements  and  Limila- 

curves  obtained  in  this  way.  tioiis.— The  operating  conditions  of  a  steam 

The  principal  question  involved  as  to  the  railroad    introduce    limitations    which    cut 


From  these  records  the  four  best  single 
accelerations  were  selected.  Curve  sheet  13 
shows  the  speed  time  characteristics  of  these 
accelerations.  Curve  D  illustrates  the  gen- 
eral character  of  record  made  by  the  instru- 


made  on  a  level,  conforms  'exactly  with  the 
record  obtained.  Curves  A,  B  and  C  were 
obtained  on  grades,  and  the  actual  record 
has  been  corrected  to  illustrate  the  perform- 
ance of  these  trains  when  reduced  to  a  level. 


propriety    of   such    a   typical    run    curve    is  down  the  possible  speed  of  the  motive  power    ment  in  these  tests.     This  run,  having  been 

Whether  the  result  so  obtained    (by  consid-  equipment.      Many   of   these   are   conditions 

enng  the  track  straight  and  level   and  the  over   which   the   engineman   has   no   control 

distance   between   all   stops  the   same)    will  and  which  do  not  relate  to  the  nature  of  the 

agree  closely  enough  with  the  average  of  re-  equipment;    that  is,   curves,   road   crossings, 

suits  obtained  from  plotting  the  time-speed  junction    points,    yard    limitations,    meeting 

curves  of  an  entire   round   trip,   taking  the  points  on  single  track  lines,  time  to  handle    In  each  case  the  average  acceleration  over 

grades  and  curves  into  account  and  placing  baggage  and  express  matter,  etc.     There  are 

the   stops    exactly.      It   would    seem    reason-  delays  at  stations  and  delays  during  runs 

able  that  the  effects  of  grades  in  one  direc-  some  of  which  occur  regularly,  but  many  of 

tion    should   balance   those    in    the    opposite  which  are  intermittent.    Because  of  the  com- 

direction    when   calculating  the   general   re-  plicated  service  these  delays  are  greater  on 

suits  of  a  run  plotted  for  a  round  trip  when  the   suburban    lines   of   a    steam    road   than 

the  time  of  a  single  run  is  not  greater  than  usually  occur  in  interurban  or  elevated  elec- 

one  hour,  as  in  this  case.     If  the  results  of  trie  service.    It  is,  therefore   evident  that  in 

tram    runs    plotted    complete    be    compared  the  electrical  operation  of  such  suburban  ser- 

with  typical  run  curve  results,  and  if  this  vice   the   loading  of  the   motors   will   differ 

comparison  is  generally  favorable  under  materially  from  the  loading  in  an  ideal  run 
varj'ing  conditions  of  grade  and  length  of 
run,  it  is  safe  to  assume  that  typical  run 
curves  can  be  used  in  place  of  plotted  runs 
for  purposes  of  general  estimate  and  com- 
parison of  different  types  of  equipment  when 
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Curve  Sheet  13 
Time-Sp££D  Curve  opVCar  Steam  Train 
-From  best  locomntive -performance  reduced  to  level      Weight  of 
ncludinj  locomotive  No  59.  171  !)  tons  disrecardmg  light  live  Ipad. 

Which  might  be   made   with  the  conditions    ^^s^t^."'  ^°'°'^°'''"'-  ■"'^'"'img  tinder."8s,5  tons    weight  on  drivers. 

removed.  Time-Sfeed  curve  of  S-Car  Steam  train 

.J,,  ...  /?,— From  best  lopomotive  performance  reduced  to  level       Weight  o! 

Alter    considering    various    methods    of    pro-     train,  including  locomotive  No  ,64.  2326  tons  disrcgardmglight live  load 

viding  for  these  conditions   it   was   decided 


to  make  a  series  of  tests  of  the  present  steam 


..„.!-Spbed  Curve  op  3-Car  Steam  Train 
C. — From  actual  run  made  on  a  level      Weight  of  tr; 
ocomotive  No   72.  175  I  tons.  Jisregardmg  light  live  load 
Time-Speed  Curve  op  5-Car  Steam  Train. 
n  —From  actuil  rtin  made  on  a  level.     Weight  of  tn 
locomotive.  No.  64,  232  8  tons  disregarding  light  live  load 


Tables  2  and  3. — Long  Island  Railroad. 


Train  Xo. 
Locomotive  number 


Table  2. 

Long  Island  City  to 

Valley  Stream  via  Far  Rocliaway 

(Eastbound).  Length  of 

, run,  22.97  miles , 

1287.       1303.       1321.    Average. 
-2  34 


Locomotive   weight    179.000  154,500   '.  '.'.'.'.'.  '.    '.'.'.'.'..'.        i 


Table  3. 

Whitestone  Division 
(Westbound).       Length    ot    run, 
, — 11.75   miles. , 

346.  360.  318.      Average 

•59  35  20 


the  run  was  less  than  the  characteristic 
shows,  but  these  curves  illustrate  the  maxi- 
mum that  the  steam  equipment  was  able  to 
do.  The  composition  of  trains  and  their  esti- 
mated  weights   are   indicated   on   the   curve 


r. 
186.55 

.55  :00 
74  :20 

10 

11 


Number  of  cars 3 

Total  weight  of  train,  tons   175.1 

Schedule  time  of  run   56  :00 

Actual  time  of  run    52  :30 

Schedule  number  of  stops   9 

Actual  number  of  stons    10 

Maximum     acceleration     0.6 

Grade   on  which  made   — 1.00 

Maximum  retardation   1.6 

Grade  on  which  made Level. 

Average  acceleration    0.47 

Average    retardation    1.04 

Maximum   speed    56.5 

Average  length  of   run 2.08 

Average  time  of  run    4  :03 

Average  maximum  speed    39.9 

Length  of  longest  run   7.77 

Time  of  longest  run    11  :20 

Average  time   of  stops    0  :49 

Average  speed  between   stops   ....  30.8 

Possible  average  speed  from  curve.  34.5 

Ratio  av.  to  possible  av.  speed,  %.  89.4 


operated  under  similar  conditions.  The  com- 
parisons have,  therefore,  been  made  for  a 
given  equipment  by  making  plotted  runs  in 
opposite  directions  over  the  same  grades  on 
certain  routes  of  the  Long  Island  R.  R.  both 
on  the  comparatively  level  runs  of  the  Man- 
hattan Beach  and  Rockaway  Beach  divisions 
and  on  the  more  hilly  runs  from  Long  Island 
City  to  Port  Washington. 

These  runs  were  calculated  for  the  purpose 
of  comparing  the  determinatioil  of  square 
root  of  mean  square  current.  It  is  possible 
to  make  similar  comparisons  for  kilowatt- 
hours  per  car-mile  and  watt-hours  per  ton- 
mile,  but  it  is  safe  to  assume  that  a  check 
made  on  the  comparative  determinations  for 
square  root  of  mean  square  current  will  indi- 
cate the  correctness  of  the  assumptions  for 
the  determination  of  the  other  requirements. 

In  general  it  will  be  noted  that  the  differ- 
ences between  typical  run  results  and  the 
plotted  runs,'  even  in  the  case  of  the  North 
Side  Division,  on  which  conditions  of  grade 
are  most  severe,  do  not  exceed  .5  per  cent, 
for  the  square  root  of  mean  square  current 
and  about  4  per  cent,  for  speed.  For  prelimi- 
nary determinations  of  motor  characteristics, 
reasonably  close  results  are'  obtained  by  this 
method,  except  possibly  where  very  unusual 
conditions  exist.  No  claim  is  made  that  the 
method  is  new;  in  fact,  it  is  quite  generally 


58  :00 

59  :00 
12 


56  :00 
62  :00 

10 

11 


0.7 

0.65 

0.65 

—0.08 

—0.08 

—0.38 

1.8 

1.9 

1.76 

Level. 

Level. 

Level. 

0.46 

0.35 

0.42 

1.06 

1.22 

1.11 

52.5 

50.0 

53.0 

1.91 

1.77 

1.92 

4:48 

4:10 

4:20 

34.8 

33.5 

36.1 

1.55 

0:25 

0:63 

23.9 

25.5 

26.5 

33.7 

32.7 

33.8 

71.0 

76.0 

78.5 

poo  154^500  139^500  .......     sheet.     The  live  load  on  these  runs  was  so 

light  that  it  was  disregarded.  On  curve  sheet 
14  will  be  found  two  curves  (E  and  F)  of 
actual  runs  on  grades  compared  with  run  A 
of  the  curve  sheet  13.  According  to  curve 
E,  a  five-car  train  on  a  down  grade  was  ac- 
celerated at  a  rate  far  below  the  best  per- 
formance and  even  the  three-car  train  with 
locomotive  No.  35  (curve  F)  was  not  accel- 
erated on  a  down  grade  with  a  rate  any  bet- 
ter than  the  best  single  performance  on  a 
level. 

It  will  be  noted  that  the  curve  A  was  made 
by  a  locomotive  whose  weight  was  51.5  per 
cent,  of  the  total  weight  of  train.  The  of- 
fleers  of  the  railroad  company  were  of  the 


3 

171.9 

28:00 

28:34 

7 

0.9 
— 0.65 
1.8 
1.07 
0.44 
1.43 
52.0 
1.47 
3:08 
41.0 


3 

162.85 
28:00 
27:34 

7    ^ 

0.95 
—0.65 
2.0 
0.69 
0.35 
1.5 
50.0 
1.47 
3:14 
38.3 


0:29 
28.1 
30.8 
91.3 


0:15 
27.3 
30.8 


217.85 
31  :00 
35  :15 


0.5 

—0.75 

1.9 

1.28 

0,29 

1.2 

44.5 

1.47 

3:.55 

33.5 

1  :63 

3:47 

0:.33 

22.5 

30.8 

73.0 


4 
184.2 
29:00 
30:27 

7 
•7 
0.78 
—0.68 
1.9 
1.01 
0.36 
1.38 
48.8 
1.47 
3:26 
37.6 


0:26 
25.9 
30.8 
84.2 


equipment  to  determine  the  speed-time  char- 
acteristics of  the  steam  trains  and  the  degree 
to  which  these  characteristics  are  affected  by 
the  local  conditions.  To  this  end  a  test  ear 
was  equipped  with  a  speed-recording  device 
and  runs  were  made  over  various  routes 
with  this  car  attached  to  regular  trains. 
Complete  records  were  obtained  of  the  move- 
ment of  each  train  throughout  a  round  trip, 
and  observations  made  of  local  conditions 
which  affect  speed.  These  records  were  care 
fully  analyzed  and  the  results  tabulated.  In 
some  instances  the  engineers  were  requested 
to  make  the  best  time  possible;  in  other 
cases  they  were  not  advised  that  a  test  was 
in   progress. 

In  summarizing  these  test  runs  compari- 
sons were  made  between  the  average  speed 
between  stops  as  actually  attained  and  the 
possible  average  speed  if  best  acceleration 
had  been  made  for  each  run.  .The  character 
of  record  obtained  is  illustrated  in  Tables 
2  and  3.  It  was  found  that  the  ratio  of  the 
actual  speed  to  the  possible  speed  without 
local  limitations  is  from  71  to  91.3  per  cenl^. 
Even  when  the  engineers  were  requested  to 
do  their  best  they  were  able  in  only  one  or 
two  instances  to  exceed  SO  per  cent,  of  the 
speed  which  appeared  to  be  possible  from 
the  test.  On  runs  335  and  346  of  the  White- 
stone  Division,  in  which  locomotive  No.  59 
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A . — Taken  from  curve  sheet  Nr' 

TtME-SPEED  C 

£— From  College  Point 


jp  3-Ca 

13 


amTra 


IRVE  OP  5-Car  Steam  Train 
3  Whitestone.  made  by  h~<:KT  steam  train 
No    18.  276  1  tons  disregarding  small  live 
average  grade  of  -O  7S  per  cent 
Time-Speed  Curve  op  3-Car  Steam  Train 
F  — From  Whiu-stone  to  College  Point,  made  by  3-car  steam  train 
Weight,  including  locomotive  No  35.  162.85  tons,  disregarding  small  live 
load   _  Acceleration  made  on  average  grade  of  -0  74  per  cent. 

opinion  that  service  equivalent  to  that  which 
could  be  performed  by  this  locomotive,  No. 
59,  with  only  three  cars  would  be  a  sufficient 
for  the  electric  equipment.  The  best  per- 
formance of  this  locomotive  wafe,  therefore, 
taken  as  the  criterion  by  which  to  work  in 
determining  the  proper  characteristics  for 
the  electric  equipment.  The  condition  laid 
down  was  that  the  electrical  equipment,  oper- 
ating a  train  with  standing  load  in  the  cars, 
should  be  able  to  make  the  same  average 
speed  between  stops  as  this  particular  steam 
equipment. 

Taking  curve  A  as  a  basis,  determinations 
were  made  of  what  may  be  termed  the  "speed 
limit"  for  steam  trains.    This  is  a  curve  in- 
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dicating  the  average  speed  in  miles  per  hour 
between  stops  with  the  rate  of  accelera- 
tion corresponding  to  curve  A,  without  coast- 
ing; and  with  a  braking  rate  of  1.5  miles 
per  hour  per  second.  On  curve  sheet  16  there 
will  be  found  a  characteristic  speed-time 
curve  of  this  steam  train  making  runs  of 
from  one  mile  to  three  miles.  From  this 
curve  the  speed-limit  curve  No.  17  was  plotted. 
Table  No.  4  shows  how  this  speed-limit  of 
steam  trains  compares  with  the  average 
speed  betvi'een  stops  required  to  make  va- 
rious typical  runs  of  the  proposed  suburban 
service.  It  will  be  noted  that  the  average 
speed  of  the  schedule  runs  is  from  71.2  per 
cent,  to  9^  per  cent,  of  the  speed  limit,  with 
about  80  per  cent,  as  a  mean  figure. 

SCHEULTLE     CONUITIOXS     OF     PUOPO.SED     EI.ECTKIC 
SERVICE. 

Obviously,    to    make    the    same    time,    the 
speed   characteristics   of   the   electric   equip- 
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Curve  Sheet  15 
Time-Spebd  Curve  of  Steam  Tr* 
Curve  A  of  sheet  No   13 

Time-Speed  Curves  op  Proposed  Elects 
Best  possible  performance  on  level  ^ade 
Weight  of  train.  121  tons,  without  standing  load. 
(All  3-car  trains  ) 


ment  selected  for  this  service  must  be  such 
that  the  schedule  can  be  maintained  with 
similar  speed  reserve,  unless  the  limiting 
conditions  are  removed.  Elimination  of 
grade  crossings  at  roads  and  junction  points, 
handling  of  baggage  and  express  matter  by 
special  trains,  improvement  of  yard  facili- 
ties, etc.,  will  make  it  possible  to  operate 
trains  at  speeds  closer  to  the  limit  of  the 
equipment.  On  the  other  hand,  as  the  popu- 
lation along  the  road  increases  the  tendency 
will  be  to  increase  the  number  of  stops  with 
as  little  increase  in  the  running  time  as 
possible;  therefore  it  was  decided  not  to 
make  any  material  allowance  for  improved 
conditions  in  the  initial  service.  The  prob- 
ability of  such  improvement,  however,  sug- 
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16. 


Speed  Limit  Ccrves  For  3-Caii 

Showing  best  pos-sible  speed  between  stops  ov 

without  coasting 

Steam  train  based  on  cur\ e  .\  for  acceleratic 

Electric  train  with  standing  InaJ  weighs  l-'l 


gests  another  precaution  to  be  taken  in  the 
selection  of  equipment;  namely,  the  provi- 
sion of  a  suitable  reserve  in  the  capacity  of 
the  motors  to  carry  the  greater  loads  which 
will  result  from  running  at  speeds  closer  to 
the  limit. 

On  curve  sheet  15  are  shown  time-speed 
curves  of  a  three-car  electric  train  with  two 
motor  cars  and  one  trailer,  with  standing 
load  in  the  cars,  which  curves  may  be  com- 
pared with  the  corresponding  curve  of  the 
steam  train  shown  on  the  same  sheet.  It 
will  be  noted  that  the  electric  equipment 
■with  the  low  gear  ratio  has  a  maximum 
speed  on  straight  level  track  of  approximate- 
ly 45  miles  an  hour,  and  with  the  high  gear 


ratio,  39  miles  an  hour;  whereas  the  limit 
of  the  steam  train  on  the  level  is  52  miles 
an  hour.  For  a  run  of  one  mile  or  less  be- 
tween stations,  however,  the  electric  train 
with  either  the  high  or  the  low  gear  ratio 
makes  better  time  than  the  steam  train.  For 
a  run  1.5  miles  long  the  electric  train  with 
high  gear  ratio  falls  behind  the  steam  train, 
and  at  slightly  over  two  miles  the  electric 
train  with  the  lower  gear  ratio  falls  behind. 
The   comparative    speeds    of    these    trains 


on  different  runs  according  to  schedule;  and 
the  speed-limit  possible  with  the  best  steam 
train  in  each  case.  Another  column  of  this 
table  gives  the  ratio  of  average  speed  to  tlie 
speed-limit  of  the  three-car  electric  train  for 
the  same  runs.  The  reserve  speed  in  the 
electrical  equipment  corresponds  closely  with 
the  reserve  in  the  steam  equipment  through- 
out the  list.  It,  therefore,  -seems  evident 
that  this  three-car  train  unit  fulfils  the  re- 
quirements laid  Sown  as  to  speed,  and  can 
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are  still  better  illustrated  on  the  speed-limit 
curves  of  curve  sheet  No.  16.  The  general 
average  length  of  run  between  stops  for  the 
suburban  service  is  about  1%  miles.  It  is 
evident  from  the  speed-limit  curves  on  curve 
sheet  16  that  a  three-car  electric  train  with 
two  motor  cars  and  gear  ratio  23:59  will 
average  slightly  better  as  to  speed  than 
the  three-car  steam  train,  but  that  the  same 
equipment  with  higher  gear  ratio  falls  con- 
siderably below  the  speed  limit  of  the  steam 
train.  From,  this  exhibit  it  is  obvious  that 
schedule  requirements  indicate  that  no  gear 
ratio  lower  than  23:59  should  be  adopted. 

It  is  also  evident  from  these  speed-limit 
curves  that  if  23:59  is  the  lowest  gear  ratio 
practicable  as  determined  by  the  limitations, 
the  three-car  train  unit  will  have  to  be  made 
up  of  two  motor  cars  and  one  trailer,  in 
order  that  the  requisite  speeds  may  be 
reached.  The  weight  per  motor  for  this 
equipment  is  30.3  tons,  which  on  this  basis 
of  speed  requirements  is  obviously  close  to 
the  limit.  To  determine  what  equipment 
will  be  necessary  for  a  two-car  train,  the 
speed-limit  curves  of  curve  sheet  17  have 
been  prepared.  In  this  case  the  two-car  train 
is  made  up  of  one  motor  car  and  one  trailer. 
It  will  be  noted  that  such  an  electric  train, 
with  standing  load,  falls  below  the  speed 
limit  of  the  steam  train  at  slightly  over  one 
mile  between  stops.  As  regards  speed  re- 
quirements, therefore,  the  two-car  train  with 
motor  car  and  trailer  has  not  sufficient  motor 
capacity,  and  except  in  cases  where  speed 
limitations  are  slight,  two-car  trains  will 
have  to  be  made  up  of  two  motor  cars  in 
order  to  make  the  schedule.  On  this  curve 
sheet.  No.  17,  the  corresponding  curve  for 
train  with  seated  load  has  been  plotted  to 
indicate  the  difference  in  schedule  speed  pos- 
sible during  the  light  traffic  hours  of  the 
day,  as  compared  with  the  hours  of  heavy 
load  in  the  morning  and  evening.  It  will  be 
noted  that  in  the  case  of  heavy  equipment 
of  this  character,  the  changes  in  weight  of 
live  load  do  not  materially  affect  the  speed 
characteristics  of  the  equipment. 

Attention  should  be  called  to  the  column 
in  Table  6  showing  the  ratio  laetween  the 
average  speed  of  steam  train  between  stops 


be  depended  upon  to  make  the  required 
schedule  with  standing  load  in  the  cars,  al- 
lowing for  all  the  delays  contemplated  in 
the  present  schedule  for  steam  equipment. 

It  is  obvious  that  trains  made  up  into 
combinations  of  motor-cars  and  trailers  that 
give  less  weight  per  motor  will  be  able  to 
make  better  speeds  than  indicated  for  this 
three-car  train.  Furthermore,  as  the  pum- 
ber  of  cars  per  train  increases,  the  relative 
effect  of  head  resistance  decreases.  For  these 
longer  trains  it  is,  therefore,  possible  that 
a  greater  proportion  of  trailer  cars  may  be 
used  in  some  instances  without  reducing 
the  speed-limit  to  such  an  extent  as  to.  pre- 
vent the  train  from  making  schedule  time. 

It  is  not  the  purpose  of  this  paper  to  fol- 


- 

^ 

2tm^ 

^ 

- 

?40 

.— — - 

— " 

^ 

^sL= 

yr.% 

^-  1 

-Jfe 



5 

^ 

H 

- 

4 

y 

J  » 

/ 

CURVE-8HEET17 

1 

t 

i 

Curve  Sheet.  17. 

Speed  Limit  Curves  For  Motor  Car  and  Trailer 

Compared  with  steam  train 

Electric  train  weighs  70  6  tons,  seated  load. 

Electric  train  weighs  77  tons,  standing  load. 

Steam  train  based  on  curve  A  for  acceleration. 

low  out  all  the  technical  processes  by  which 
final  conclusions  were  deduced  as  to  size  and 
characteristics  of  motor  equipments  for  the 
project  referred  to.  Sufficient  illustrations 
have  been  given  to  show: 

First,  that  a  study  of  the  operating  condi- 
tions of  even  a  complex  project  quickly  nar- 
rows the  selection  of  motors  down  to  one. or 
two  sizes,  and  that  these  conditions  also 
largely  determine  the  speed  characteristics 
of  the  equipment;  second,  that  theoretical 
methods  are  now  developed  to  a  point  of  suf- 
ficient accuracy  to  be  considered  reliable  for 
purposes  of  selecting  equipment;  third,  that 
short  methods  may  be  used  with  discrimina- 
tion, at  least  for  preliminary  determinations. 
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Testing  Steam    Boilers.' 


The  accepted  method  of  conducting  tests 
of  steam-generating  apparatus  determines 
the  results  of  the  performance  of  the  com- 
bined apparatus  and  its  manipulation.  Such 
experiments  are  referred  to  as  "boiler"  tests, 
yet  they  are  not  properly  tests  of  the  boiler, 
nor  do  such  experiments  show  the  results  of 
the  performance  of  the  fire  or  the  furnace 
feature,  except  as  measured  through  a  more 
or  less  inefficient  boiler.  Basing  results  on 
the  coal  supplied  to  the  grate  less  that  which 
goes  to  the  ash  pit  or  is  removed  from  the 
fire  in  cleaning,  is  a  step  toward  determining 
the  efficiency  of  the  boiler,  but,  with  pres- 
ent methods,  it  is  assumed  that  the  effect 
of  the  fire  is  constant  or  uniform,  although 
gas  analysis  is  required  which  shows  that 
fires  differ  in  quality,  but  this  fact  is 
neglected  in  considering  the  efficiency  of  the 
boiler,  yet,  any  performance  is  dependent 
on  the  condition  of  combustion,  or,  in  other 
words,  the  temperature  of  the  fire. 

The  purpose  of  the  boiler  is  to  receive 
heat  from  the  gases,  which  is  supplied  to 
them  by  the  process  of  combustion.  As  heat 
only  flows  from  a  region  of  higher  to  one 
of  lower  temperature,  and  as  its  rate  of  flow 
is  governed  by  the  difference  between  the 
temperatures,  it  necessarily  follows  that  most 
heat  will  flow  to  the  boiler  when  its  tem- 
perature is  highest.  It  is  useful  in  this  con- 
nection to  consider  that  heat  and  tempera- 
ture are  two  entirely  different  things,  tem- 
perature being  the  condition  under  which 
the  heat  is  present.  If  a  given  quantity  of 
heat  is  contained  in  a  large  amount  of  gas, 
it  will  be  at  a  low  temperature,  but  if  in  a 
small  amount,  it  will  be  present  at  high  tem- 
perature. That  this  is  true  may  be  deter- 
mined according  to  the  formula. 

Temper-  Heat  developed 

ature        Weight  of  gas  X  its  specific  heat. 

Thus  the  performance  of  a  boiler  is  influ- 
enced by  the  temperature  at  which  the  heat 
in  supplied;  also,  when  a  large  quantity  of 
heat  is  furnished,  its  absorption  is  less  com- 
plete than  with  a  small  quantity,  the  tem- 
perature being  the  same  in  each  case.  There- 
fore, if  boilers  are  to  be  compared  with  each 
other,  so  their  heat  efficiency  can  be  deter- 
mined, it  could  be  accomplished  if  supplied 
with  the  same  relative  quantity  of  heat  at 
the  same  temperature.  These  conditions 
■would  be  fulfilled  if  a  uniform  number  of 
heat  units  be  supplied  for  each  square  foot 
of  heating  surface  per  unit  of  time  and  at 
some  accepted  standard  temperature. 

Gaging  the  required  quantity  of  heat  to 
be  supplied  would  present  several  difficulties. 
The  heating  power  of  the  fuel  could  be  de- 
termined by  sampling  an  analysis  previous 
to  instead  of  after  the  test,  which  would 
enable  the  proper  amount  of  heat  in  the  coal 
to  be  furnished  to  the  grate,  but  fuel  lost 
in  the  ash-pit,  removed  in  cleaning  the  fire 
or  carried  over  the  bridge  wall,  and  Incom- 
plete combustion,  would  have  a  varying  in- 
fluence on  the  quantity  of  heat  generated, 
and  the  percentage  of  such  heat,  undevel- 
oped, must  be  known  and  provided  for  in 
the  supply  of  the  fuel  to  the  grate.  The  use 
of  a  standard  high-grade  coal  would,  of 
course,  very  largely  reduce  these  difficulties. 

As  different  steam  pressures  have  an  influ- 
ence on  the  amount  of  heat  flowing  to  a 
boiler,  it  would  be  necessary  to  use  some 
standard  pressure,  which  need  not  be  that 
which  would  be  employed  in  service.  And 
the  loss  of  heat  by  radiation  would  be  de- 
termined or  not,  as  circumstances  require, 
but  with  well-set  apparatus  it  could  be  as- 
Eunifi^  io  he  constant  at  rated  capacity. 
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The  supply  of  a  certain  predetermined 
amount  of  heat  would  be  a  very  difficult 
matter,  and  a  less  efficient  boiler  would  ab- 
sorb a  smaller  quantity  of  heat  than  a  more 
efficient  one,  although  the  same  quantity  be 
supplied  per  unit  of  surface  and  time,  and 
at  the  same  temperature,  therefore,  the  less 
efficient  boiler  would  do  less  work.  Thus 
the  capacity  would  not  be  the  same  for  each, 
and  instead  of  there  being  simply  a  differ- 
ence in  efficiency  there  would  be  a  difference 
in  both  efficiency  and  capacity.  It  would 
probably  be  better  to  produce  a  uniform  ca- 
pacity as  measured  in  equivalent  pounds 
of  water  evaporated  from  and  at  212  deg. 
per  square  foot  of  heating  surface  per  hour, 
or,  in  other  words,  operate  the  boiler  at 
its  rated  horse-power  capacity.  This  would 
be  a  simpler  method  than  that  of  affecting 
uniform  supply  of  heat,  and  a  standard  con- 
dition of  combustion  as  shown  by  the  gas 
analysis  would  insure  that  the  heat  be  devel- 
oped at  the  required  temperature.  Owing, 
however,  to  slight  varying  composition  of 
fuels,  it  would  be  desirable  to  use  coals  in 
which  the  ratio  between  carbon  and  hy- 
drogen is  approximately  the  same.  Thus 
with  standard  conditions  of  developed  ca- 
pacity, initial  temperature  and  steam  pres- 
sure, the  heat  developed  referred  to  the  heat 
absorbed,  will  show  the  efficiency  of  the 
boiler,  so  that  comparisons  may  be  made. 

The  efficiency  of  any  particular  boiler  is 
a  fixed  quantity,  which  once  ascertained  ac- 
cording to  some  standard  applies  to  any  num- 
ber of  reproductions,  and  thus  need  only  be 
determined  once.  It  does  not  follow,  however, 
that  the  efficiency  of  different  sizes  of  the 
same  kind  of  boiler  is  the  same.  For  ex- 
ample, there  is  a  horizontal  water  tube  type 
which  is  usually  made  from  9  to  14  tubes  in 
height,  the  travel  of  the  gases  being  three 
times  across  the  tubes.  The  higher  boilers 
are  more  efficient  than  the  lower  ones.  For 
the  reason  that  the  gases  pass  across  the 
tubes  at  a  volume  dependent  on  their  tem- 
perature, and  as  the  temperature  drops,  the 
volume  becomes  less,  which  results  in  a 
portion  of  the  tube  surface  of  the  second  and 
third  passes  especially  not  being  in  the  path 
of  the  flowing  gases,  therefore  the  flxed  path 
of  the  gases  passes  across  27  tubes  in  the 
boiler  which  is  nine  tubes  high,  and  across  42 
tubes  in  the  one  which  is  14  tubes  high. 

Purchasers'  requirements  will  demand  in 
the  future  as  in  the  past  that  tests  of  the 
combined  apparatus  with  the  fuel  to  be  used 
be  made  to  demonstrate  if  a  certain  efficiency 
and  capacity  are  obtainable.  The  results  of 
such  tests,  however,  are  confusing  when  an 
attempt  is  made  to  determine  the  efficiency 
of  boilers  or  of  any  portion  of  the  apparatus. 
It  is  the  author's  opinion  that  there  is  a 
greater  difference  in  the  efficiency  of  different 
boilers  than  is  generally  realized.  In  this 
connection,  experiments  on  two  boilers  to 
determine  their  relative  efficiency  may  be  of 
value. 

These  boilers  of  a  horizontal  water  tube 
type  adjoined  each  other  in  one  battery. 
With  each  the  gases  were  discharged  to  the 
same  flue  and  steam  at  175  lbs.  pressure  to 
the  same  steam  header.  A  chain  grate  stoker 
was  located  under  each,  and  the  furnace  fea- 
ture of  the  apparatus  was  well  developed  by 
fire  brick  tile  suspended  from  the  bottom 
tubes  of  the  boiler,  which  extends  approxi- 
mately 12  ft.  back  from  the  front,  correspond- 
ing to  a  brick  arch  of  that  length,  in  addi- 
tion to  the  ignition  arch  of  the  stoker.  These 
boilers  are  designated  as  A  and  B,  and  they 
and  their  associated  features  are  exactly  the 
same,  except  that  of  the  path  of  travel  of 
the  gases  among  the  tubes.  With  A  the  gases 
travel  with  the  length  of  the  tubes  once  and 
do  not  act  on  all  of  the  tube  surfaces.  With 
B  the  travel  is  three  times  the  length  of  the 
tubes,    in    separate    passages,    which    caused 


the  gases  to  come  in  contact  with  very  much 
more  of  the  tube  surface  than  with  the  boiler 
A.  Table  No.  1  gives  the  relative  final  tem- 
peratures of  escaping 

Tabte  No.   1. 

, Boilers \ 

A  B. 

Condition  ol  combustion,  COs 10.7  10.3 

Horse-power   developed    564.3  .580.4 

Heating  surface,  sq.  ft 4,800  4,800 

Temperature   of  escaping  gases  ; 

Final    657  469 

Above  air  supply 582  394 

Above   steam  temperature....     278  93 

Greater  than  B 1«6 

Temperature  of  steam   379  377 

gases  at  approximately  the  same  capacity 
and  condition  of  combustion.  These  experi- 
ments were  not  made  at  the  same  time,  but 
the  same  kind  of  coal  was  used.  The  reason 
that  the  gas  analysis  was  only  carried  to 
CO2  is  that,  owing  to  the  very  efficient  tile 
roof  furnace,  combustion  was  always  com- 
plete. The  horse-power  developed  placed 
each  boiler  nearly  on  the  same  basis,  being 
about  3  per  cent,  to  the  disadvantage  of  B, 
therefore  the  work  done  by  each  was  approx- 
imately the  same.  The  condition  of  combus- 
tion was  also  slightly  in  favor  of  boiler  A, 
but  this  may  be  considered  as  approximately 
the  same  for  each.  Thus  all  conditions  were 
nractically  the  same  except  that  of  tempera- 
ture of  escaping  gases,  which  showed  a  con- 
siderable difference  in  the  boilers  as  gas 
coolers. 

If  the  specific  heat  of  gases  at  high  tem- 
perature were  known,  the  gas  analysis  and 
an  ultimate  analysis  of  the  fuel  would  afford 
data  for  calculating  the  quantity  of  heat  in 
a  pound  of  gas  at  initial  temperature,  and  the 
heat  remaining  at  final  temperature  could  be 
calculated  from  direct  temperature  measure- 
ment, and  the  efficiency  could  be  expressed 
according  to  the  equation, 

H,  —Hi 

and  it  would  not  be  necessary  to  determine 
the  quantity  of  fuel  used  in  such  an  experi- 
ment as  given  in  Table  No.  1. 

If  the  reduction  in  temperature  of  escap- 
ing gases  from  a  boiler  at  186  deg.  may  be 
taken  as  representing  the  work  of  an  aver- 
age economizer,  then  it  appears  boiler  B  pos- 
sesses an  efficiency  equal  to  that  of  the  com- 
bined efficiency  of  boiler  A  and  an  econo- 
mizer; or,  in  other  words,  that  B  is  as  ef- 
ficient without  an  economizer  as  the  com- 
bined efficiency  of  boiler  A  with  one,  which 
serves  to  illustrate  the  great  difference  which 
may  exist  in  different  boilers. 

These  boilers  were  also  tested  by  the  alter- 
nate method  of  the  standard  code,  which  was 
feasible,  because  conditions  could  be  exactly 
the  same,  and  the  object  was  to  compare  one 
with  the  other,  and  not  with  boilers  in  gen- 
eral. The  tests  were  run  at  the  same  time, 
one  being  started  15  minutes  before  the  other. 
Alternate  wheelbarrows  of  coal  from  the 
same  source  were  laid  down  before  each 
boiler  only  as  required.  The  thickness  of 
the  fire  was  the  same.  Each  damper  was 
full  open  and  the  speed  of  the  stoker  regu- 
lated so  that  the  fuel  bed  extended  to  the 
end  of  the  grate.  The  result  is  shown  in 
Table  No.  2. 

Talle  No.  2. 

, Boilers 1 

A.  B. 

Pounds  pure  coal  burned  per  hr.  1,765.75     1,446.56 
water  evap.  per  hour.  .  .13,210.34  13,629.24 

"        water  evaporated  per  lb 

of  pure  coal  burned.  .  .  7.47  9.42 

Htg  power,  pure  coal,  B.T.U.,lb.l3,633        13,633 
Temperature  : 

Feed   water   212  212 

Gases,  final 504  442 

"        .ntiove  air  supply 514  362 

"      above  steam  tempertre      217  65 

"       greater  than   B 152 

Saturated    steam     377  377 

Draft  over  fire.  Inches  of  water.  0.38  0.22 

Horsepower     3S3  395 

KfficbMicv.  per  cent,  of  heat  ab- 

-  snrbed  by  boiler 52.03  66.73 

Fuel  saving  of  boiler  B  over  A, 

per  cent 20.68 

Pure    coal    is    an    expression    which    the 
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author  prefers  to  use  instead  of  that  of  com- 
bustible, because  the  fuel  free  from  ash  and 
moisture  contains  oxygen  and  nitrogen, 
which  are  not  combustibles.  The  capacities 
were  lower  than  those  in  Table  No.  1,  be- 
cause the  coal  used  was  a  less  favorable  size. 
This  latter  test  shows  the  effect  of  the  dif- 
ference in  efficiency  of  the  two  boilers  in 
ordinary  service. 

The  author  prefers  to  recognize  a  steam 
generating  apparatus  as  being  composed  of 
separate  features  as  follows:  As  boiler  and 
grate,  with  this  combination,  the  gases  flow 
In  contact  with  the  heating  surface  imme- 
diately as  they  leave  the  fire.  Also,  as  boiler, 
grate  and  furnace,  the  latter  feature  consist- 
ing of  a  refractory  roof  over  the  fire  which 


ers  under  boilers  A  and  B  are  unsatisfactory 
in  two  respects:  First,  that  with  desirable 
strength  of  draft  the  available  thickness  of 
fuel  bed  does  not  supply  sufficient  combus- 
tible to  satisfy  the  air  supply.  Second,  fuel 
is  wasted  by  passing  over  the  end  of  the 
grate  with  the  ash.  This  latter  fault  may 
be  remedied  by  running  the  grate  at  a  speed 
which  will  allow  the  fuel  to  burn  away  be- 
fore it  reaches  the  end,  but  this  results  in 
increased  excess  of  air,  therefore  the  chain 
grate  stoker,  in  combination  with  the  above 
described  furnace  feature,  is  inefficient  to 
the  extent  by  which  it  fails  to  supply  a  suf- 
ficient thickness  of  fire  or  quantity  of  com- 
bustible, and  the  loss  of  fuel  with  the  ash 
is  not  a  fault  of  the  stoker,  because  if  the 


tracks  to  the  east.  The  three  eastern  tracks 
from  the  western  throat  cross  the  three 
western  tracks  from  the  eastern  throat  at  the 
"grand  crossing,"  shown  in  Fig.  1.  The  four 
signal  bridges  required  at  this  crossing  are 
combined  in  a  single  rectangular  structure, 
75  ft.  square,  shown  in  the  illustration. 

The  starting  signal  for  outward  trains  are 
all  "suspended  signals";  the  signal  arms  are 
at  the  lower  end  of  the  tubular  post  which 
contains  the  vertical  operating  rods,  and  the 
pneumatic  talve  is  at  the  top  of  the  post. 
Some  of  these  are  shown  in  Fig.  3.  The 
combined  length  of  the  two  bridges  in  this 
view  is  488  ft. 

Tower  No.  1,  which  is  just  south  of  the  rec- 
tangular signal  bridge  and  between  that  and 


Fig.  1.     Ginnd  Crossing  under  Signal  Bridge    So.  S,      Three  tracks 
leading  to  each  throat. 


Fig.   4.     East   Throat,  showing   Three  Double  Slips  and  Bridge  Xo.  4. 


Fig.  2.     Tower  No.  1  and  Bridge  Xo.  S.     New  power  hriii^r  hriioiid  Bridge.         Fig.  .3.      Signal  Bridges  carrying  Starting  Signals  for  Outward  Trains. 

Electro-Pneumatic  Signals  at  Union  Station,  St.   Louis. 


extends  back  a  considerable  distance,  its 
presence  making  it  possible  for  the  gases  to 
be  mixed  together  a  sufficient  extent  while 
at  high  temperature,  so  that  no  combustible 
escapes  oxidation.  Such  feature  here  desig- 
nated as  a  furnace,  if  of  a  length  of  about 
14  ft.,  will  produce  an  ideal  mixture  of  the 
gases  if  the  coal  is  supplied  to  the  grate 
at  a  uniform  rate,  but,  if  not,  its  ability  to 
effect  mixture  of  the  gases  is  not  sufficient 
for  complete  combustion.  With  the  thick 
fire  of  a  chain  grate  stoker  feeding  bitum- 
inous coals,  a  considerable  amount  of  com- 
bustible gas  escapes  from  the  front  of  che 
fire,  such  a  quantity,  in  fact,  that  an  ignition 
arch  alone,  although  5  ft.  in  length,  does  not 
cause  sufficient  mixture  of  the  gas  and  air  to 
produce  complete  combustion,  therefore,  if 
the  maximum  requirement  of  the  furnace  is 
to  thoroughly  mix  together  the  gases  from  a 
chain  grate  fire,  then  the  efficiency  of  such 
furnace  feature  as  fitted  under  boilers  A  and 
B  is  ideal,  because  proper  regulation  of  the 
quantities  of  air  and  fuel  supplied  by  the 
grate  resulted  in  the  production  of  18  per 
cent.  CO2  with  complete  combustion  and  no 
smoke. 

The  performance  of  the  chain  grate  stok- 


supply  of  combustible  was  sufficient  to  sat- 
isfy the  air  the  grate  could  be  run  at  a  speed 
which  would  insure  that  the  fuel  all  be 
burned. 


Signals  at   St.   Louis  Union   Station. 


The  accompanying  illustrations,  Figs.  1, 
2,  3  and  4,  show  the  more  interesting  out- 
ward features  of  the  extensive  electro-pneu- 
matic interlocking  erected  at  the  Union  Sta- 
tion, St.  Louis,  by  the  Union  Switch  and 
Signal  Company  this  year  as  a  part  of  the 
elaborate  enlargement  which  was  made  nec- 
essary at  that  city  to  accommodate  the  great 
increase  of  traffic  in  connection  with  the 
World's  Fair.  From  the  plan  heretofore 
printed  in  the  Railroad  Gaette  (March  20, 
1903,  page  212),  the  reader  will  recall  that 
the  tracks  in  the  great  train  shed,  which  is 
GOO  ft.  wide,  are  divided  into  two  groups  of 
IG  each,  with  a  separate  throat  for  each 
group.  Each  "throat"  has  three  tracks. 
Going  out  from  the  shed  (southward),  after 
reaching  the  narrowest  point  in  the  throat, 
which  is  about  400  ft.  from  the  outer  ends 
of  the  platforms,  each  throat  is  divided; 
three   tracks    turn   to    the   west    and    three 


the  east  and  west  main  tracks,  controls  all 
of  the  tracks  leading  to  the  station  and  all 
of  the  tracks  eastward  and  westward  in  each 
direction  from  the  tower  for  about  1,200  ft. 
Beyond  this  limit  on  the  west  is  tower  No.  2, 
and  on  the  east  is  tower  No.  3.  The  func- 
tions worked  at  the  different  towers  are  as 
follows : 

Tower  No.  1. — One-arm  home  signals,  9; 
two-arm  home  signals,  1 ;  one-arm  bridge 
signals,  21;  two-arm  bridge  signals,  37;  three, 
arm  bridge  signals,  2;  one-arm  suspended 
signals,  20;  two-arm  suspended  signals,  12; 
dwarf  signals,  37;  single  switches,  35;  cross- 
overs, 15;  double  slips  with  m.  p.  f.,  48. 
One  hundred  and  three  levers  work  35  sin- 
gle switches,  15  cross-overs  aud  48  double 
slips  with  m.  p.  frogs.  Seventy-eight  levers 
work  194  signals.  Total  number  of  working 
levers,  181;  spare  spaces,  34;  capacity  of 
frame,  215  levers. 

Tower  No.  2. — One-arm  bridge  signals,  14; 
two-arm  bridge  signals,  18;  dwarf  signals, 
3;  single  switches,  11;  cross-over,  1;  mov- 
able point  frogs;  2;  double  slips  with  m.  p.  f., 
9.  Nineteen  levers  work  11  single  switches, 
1  cross-over,  2  movable  point  frogs  and  9 
double  slips  with  m.  p.  f.    Twenty-five  levers 
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work    53    signals.      Capacity    of    frame,    59 
levers  (44  working  levers,  15  spare). 

Totcer  No.  3. — One-arm  bridge  signals,  10; 
two-arm  bridge  signals,  9;  dwarf  signals,  3; 
three-arm  bridge  signals,  2;  single  switches. 
10;  cross-over,  1;  double  slips  with  m.  p.  f., 
8.  Fourteen  levers  work  10  single  switches, 
1  cross-over  and  &  double  slips  with  m.  p.  f. 
Twenty-one  levers  work.  37  signals.  Total 
working  levers,  35;  spare  spaces,  12. 


Road     Tests    of    Brooks     Passenger     Loco- 
motives.* 


As  the  Hocking  Valley  desired  to  draw 
comparisons  between  the  two  types  of  en- 
gines used  at  the  time  in  their  passenger 
service  between  Columbus  and  Toledo,  it 
was  decided  to  conduct  at  least  four  trials 
under  as  near  as  possible  identical  condi- 
tions, two  on  each  locomotive. 

The  locomotives  were  built  by  the  Broods 
works  of  the  American  Locomotive  Com- 
panj',  the  dimensions  of  which  are  given  in 
the  following  pages,  the  greatest  difference, 
however,  being  the  Belpaire  type  of  boiler, 
with  72-in.  drivers  on  No.  73,  and  the  wagon 
top  boiler,  with  66-in.  drivers,  on  No.  80. 
No.  73  had  been  in  service  several  years, 
but  was  thoroughly  overhauled  nine  months 
previous  to  the  trials,  and  had  been  in  con- 
tinuous service  from  that  time,  while  No. 
80  was  practically  new,  having  been  in  ser- 
vice only  two  months  before  the  trial.  In 
each  case,  however,  where  needed,  the  en- 
gines were  given  new  piston  rings,  the  valve 
seats  were  put  in  good  condition  and  valves 
reset  so  that  each  engine  worked  "square." 
Apparatus  and  Preparation. 

The  apparatus  used  was  as  follows:  A 
gage  glass  and  scale  on  each  side  of  each 
tank  for  determining  the  amount  of  feed 
water.  A  Barrus  calorimeter  connected  to 
the  dome.  A  Hohmann  and  Maurer  mercury 
pyrometer  inserted  in  the  front-end.  Draft 
gages  in  the  cab  to  indicate  fire  drafts  at 
front-end,  fire-box  and  ash  pan.  The  same 
flue  gas-sampling  and  collecting  apparatus 
was  used  as  in  the  previous  year,  and  also 
the  same  combustible  collector  at  the  stack. 
A  continuous  counter  was  driven  from  the 
reducing  motion,  and  also  an  indicator  tach- 
ometer from  the  forward  truck  axle.  Two 
indicators  were  used  on  each  cylinder,  with 
%-in.  pipes,  9  in.  long,  well  lagged,  connect- 
ing to  each  end  of  each  cylinder.  The  indi' 
cators  used  were  American  Thomson  and 
Star  brass  outside  spring.  Slotted  pendu- 
lum reducing  motion  was  used,  with  excep- 
tion of  on  one  side  of  No.  80,  where  a  pan- 
tograph was  substituted  on  account  of  the 
air  tank  interfering  with  the  other  form 
of  reducing  motion,  this  tank  being  located 
underneath  the  running  board.  A  continu- 
ous stroke  counter  connected  with  the  air 
pump,  received  its  motion  from  a  small 
plunger  working  in  a  brass  cylinder. 
Method  of  Conducting  Trials. 

Since  these  trials  extended  over  the  whole 
division,  a  distance  of  124  miles,  the  total 
amount  of  coal  used  from  the  time  the  fires 
were  first  started  in  raising  steam  until  the 
end  of  the  run  was  easily  obtained.  The 
thickness  of  the  fire  was-  noted  at  the  com- 
mencement of  the  trial,  and  also  the  amount 
of  coal  used  up  to  that  lime,  when  at  end 
of  trial  the  fire  was  left  as  near  as  possible 
in  same  condition.  It  was  then  allowed  to 
burn  out,  then  dumped  and  the  ash  pan 
thoroughly  cleaned,  so  that  the  refuse  ob- 
tained in  the  as-b  pan  was  from  the  total 
coal  burned.  The  sack  method  wa.s  used  for 
determining  accurately  the  amount  of  coal 
used. 


.•)■>'. in  »  paper  by  IC.  A.  Hitchcock,  rend  before 
,i-    ■       ilrnn  Socle^  ':  M:  ohanloal  Englocers,  De- 


Tlie  number  of  injector  applications  was 
noted,  so  as  to  make  correction  for  loss  at 
overflow,  also  the  number  of  times  and 
length  of  popping  of  safety  valve,  the  loss 
of  steam  in  this  direction  being  determined 
from  a  test  of  the  pop  valve  while  in  place 
on  the  engine.  The  steam  used  by  the  air 
pump  was  computed  from  the  data  furnished 
by  the  New  York  Air-Brake  Company.  All 
readings  and  indicator  cards  were  taken  at 
intervals  of  four  minutes,  with  the  excep- 
tion of  the  sample  of  flue  gas,  which  was 
taken  practically  every  eight  minutes.  On 
account  of  the  risk  involved,  it  was  consid- 
ered advisable  to  attempt  to  read  the  cal- 
orimeter only  when  going  into  the  station 
or  in  pulling  out;  so  thai,  probably, 
there  ..would,  be  some  variation  between 
the  amount  of  moisture  determined  and  the 
true  average. 

The  stack-refuse  sampling  apparatus  was 
constructed  so  that  the  collecting  pipe  could 
be  fastened  at  three  different  points  on  a 
radius  of  the  stack.  It  was  clamped  in  each 
of  those  positions  for  practically  one-third 
of  the  run. 


Genkeai,  Dimensions. 

Hoclcing   Valley  Passenger   Locomotive. 

No.  73.        No.  80. 

Weight  on  drivers,  lbs 84,000         87,000 

Weight  on  truck  wheels,  lbs.  .    \  44,000         46,000 

Total  weight,  lbs 128,000        133,000 

Weight  of  tender,  lbs 95,000       102,000 

Wheelbase.  rigid   8'    9"  8'    9" 

Wheelbase,  total  of  engine...   24'  ,iyo"    24'    0" 

Length  of  engine 36'     IV2"    36'     QVi" 

Length  of  eng.  and  tender...   59'     3%"    59'    4" 
Height,  cen.  of  boiler  abv  rails     8'     1 W'      8'    4%" 
Height,  top  stack  above  rails.  14'  11"         14'     8" 
Heating,  surf.,  fire-box,  sq.  ft.        161  170 

tubes 1,813  1,776 

total 1.974  1,946 

Grate  area.  sq.  ft 30.8  29 

Drivers,  diameter    72-in.  66-in. 

Drivers,  material  of  centers.  .Cast-steel.  Cast-steel. 

Main  wheel  fit 8%-in.         8%-in. 

Truck  wheels,  diameter 36-in.  30-in. 

Journals,  driving  axle,  diam.  .8%xll  in.  8%xll  in. 
Journals,  truck  axle,  diam.  .  .5%xl2  in.  5%xl2  in. 
JIain  crank-pin,   diameter....     SVj-in.         5i/4-in. 

Main  crank-pin,   length    oVi  in.         5%  in. 

Cylinder,   diameter    18'V32-in.        18-in. 

Piston  stroke    26  in.  26  in. 

Piston  rod,   diameter    3%-in.         3%-in. 

Kind  piston-rod  packing   ....    Jerome.      Downing. 

Length,    main   rod.  c.  to  c 7  ft.  9  in.     7  ft.  9  In. 

Steam  ports,  length    17  in.  17  in. 

.Steam  ports,  width    1  %  in.         1%  in. 

Exhaust  ports,   length 17  in.  17  In. 

Exhaust  ports,  width 3  in.  3  In. 

Bridge,  width 1  %  In.         1  %  in. 

Valves,   kind American.  Rlchards'n 

Valves,   greatest   travel 6%  in.         6%  in. 

Valves,  outside  lap 1  in.  1  in. 

Valves,  inside  lap 0  in.  0  in. 

Boiler,  type    Belpaire.  Wagon  top 

Material   in  barrel    Carbn  st'l.  Otis  steel 

Thickness   of  material Vie.  %,        %,  %.  Vie, 

Vie&  W      and  Vi". 
Barrel,  outside  diameters  ....      62-in.         62%-in. 
Kind  of  seams,  longitudinal.. Quintuple   Sextuple 

lap.  butt. 

Kind  of  seams,  circumferentl. Double  lap  Double  lap 

Tube  sheet,  thickness %  in.  %  in. 

Kind  of  crown  sheet  stays.  .  .Tenn.iron.  Tenn.  iron. 
Dome,  diameter  outside   ....    31%  in.       31%  In. 

Fire-box,  length 108  in.       107%  in. 

width    42  •'  39y2   " 

depth,  front   75  "  75       " 

depth,    back    57  "  62       " 

"         material    Carbn  st'l.   Otis  steel 

thickness  of  sheets..  %,  Vie,    „  %,  Vie, 

Ae,  Vie"      */i6>  ^/le" 
"         width  of  water  space : 

4"  front,  sides  &  back  3%"     4"  all  around 

Grate,  length 107  In.       106%  in. 

width   34  "  34 

"       kind Rocking  finger. 

No.  of  bars 10  10 

Tubes,  No 301  295 

material   Shelby  st'l  Shelby  st'l 

"       outside   diameter    ....       2-in.  2-in. 

"      length  over  sheets 11  ft.  7  in.   11'  7 Vie" 

Smoke-box.  outside  diameter.  .     65  In.  65  in. 

Smoke-box,  length 60  In.  60  in. 

Exhaust  nozzle  : 

Single  or  double   Single.         Single. 

Fixed  or  variable   Fixed.  Fixed. 

Diameter 4% -In.  5-ln. 

DIst..  tip  from  c.  of  boiler.. . .  21/2"  abv.   7  in.  belw. 

Netting,  size  of  mesh %xl  Vi-ln.  14x1% -in. 

Stack,  kind   Tank  steel  C.  I.,  taper 

Stack,  diameter  In 12V2.  15%  14y2,  17% 

•Stack,  height  abv  smoke-box.      43  In.  43  in. 

Katie,  air  space  to  grate  area       45%  45% 

Width  of  air  space %-in.  %-ln. 

Tender,  type 8-wheeled.  8-wheeled. 

Wheels,   diameter   33  In.  33  In. 

Journals,  diameter   5  "  5  '' 

Journals.   length      9  "  9  " 

Distance  between  centers 76  "  76  " 

Diameter   of  center  of  axle.  .      5%"  5%" 

Length,  tndr.  over  bumper  bar  22'  10%"        23  ft. 

Tank  capacity,  gal 5.000  5,000 

Kind  of  material   Steel.  Steel. 


Length  of  tank   19  ft.  6  in.  19  ft.  6  in. 

Width  of  tank 9  "  10  •'  9  "  10  " 

Height  of  tank  to  collar 4  "    6  "  4  "    6  " 

Tires,   make    Midvale.  S.   Sfl  Co. 

Sight  feed  lubricator   Michigan  triple. 

Front  and  back  couplers  : 

Buckeye ;  shank    Short  Long. 

Safety  valve   (each  3-in. )  .  . .  .      Coale.  Hayden. 

Sanding  devices   Leach  "D"  Leach  "A" 

2  double.  duuble. 

Injectors,   two  each    Ohio  No.  8.  Ohio  No.  9. 

Air-brake  equipment New  York.  New  York. 

Tender  brake-beam Monarch.  Simplex. 

Tender   brake  shoe    Brooks.  A.  L.  Co.'s 

Steam    gages    Ashcroft.  Star. 

GENERAL  liESULTS. 

.^      Boiler  Performance. 

"    "No.SO.  No.  80. 

1.  No.  of  trial   %  3 

2.  Date  of  trials    May  3,  '04  May  6,  '04 

3.  Duration  trials,  total,  hrs.           2.96  2.64 
■i.                Running  time   2.58  2,36 

5.  Steaming  time  ....           2.31  2.09 

6.  Number   of  stops    13  11 

7.  Kind  of  fuel    Hocking.  Hocking. 

S. -State  of  weather   Clear.  Clear: 

'J.  Direction  of  wind E.  &  S.  E.  &  S. 

10.  Velocity  wind,  miles  pr  hr          8  6 

Average  Pressures. 

11.  Steam  press,  at  dome,  lbs.      166  157 
VJ..   Barometer,   in 28.07  29.21 

13.  Absolute  steam  press.,  lbs      180  171 
Force  of  draft :  ' 

14.  Front  end,  in 2.05  2.31 

15.  Firebox,   in 1.19  1.5 

16.  Ash-pan,  in 0.11  0.1 

Average  Temperatures.  ■ 

, Degs.  Fahr.-. — , 

17.  External   air    65  75 

18.Escaping   gases    728.3  733i 

19.  Feed-water  in  tank 58  62' 

Fuel.                 .  ' 

20.  Size    Lump.  Lump.' 

21.  Thickness  of  fire,  in 11  to  14  ll  to  14 

Weight  of  coal : 

22.  Fired,    lbs 7,568  7,508 

23.  Before  start,  lbs 1,164  1,067 

24.  Durii;g  run,   lbs 6,404  6,441 

26.  Percentage  of  moisture  in 

coal  by  analysis,  per.  ct.           7.20  7.28 

26.  Weight  dry   coal  fired,   lbs  5,943  5,972 

27.  Weight,  refuse  in  pan.  lbs.      715  769 

28.  Percentage     of     refuse     in 

pan  to  coal,  ner  cent...           9.45  10.22 

29.  Combustible  in  refuse,  lbs.      309  371 

30.  'Total     combustible     minus 

comb,   in   pan,   lbs 6,131  5,786 

31.  Total  ash  by  analysis,  lbs.      583  655 

32.  W't.  ash  passing  flues,lbs.       177  257 

33.  'T'l  refuse  pass'g  flues,  lbs.      730  959 
Percentage  : 

34.  Ash  lost  to  total  ash.p.c.        30.4  39.25 

35.  Refuse  through  stock  to 

coal,   per    cent 9.65  12.78 

36.  Equivalent     coal     actually 

burned,  lbs 5,743  5,566 

37.  Net  drv  coal  burned,  lbs..    5,320  5,160 

38.  Net  combustible  burned.llbs  4,890  4,565 

Fuel  Analysis — Proximate  Analysis. 

'  ■  .    , -Per  cent. ^ 

39.  Fixed  carbon   49.24  49.70 

40.  Volatile  matter 35.86  34.30 

41.  Moisture     7.20  7.28 

42.  Ash 7.70  8.72 

UUwiate  Analysis. 

, Per  cent. > 

43.  Carbon 68.9  68.58 

44.  Hydrogen    5.45  5.45 

45.  Oxygen    16.0  15.0 

46.  Nitrogen     1.2  1.2 

47.  Sulphur    0.75  1.05 

48.  Ash    7.70  8.72 

.inalysis  of  Pan  Refuse. 

, Per  cent. > 

49.  Combu-stible    43.28  48.18 

50.  Ash    56.72  51.82 

Analysis  of  Stack  Refuse. 

, Per  cent. 1 

51.  Combustible   75.77  73.20 

52.  Ash    24.23  26.80 

Fuel  per  Hour  Steaming  Time. 

53.  Actual  coal  fired,  lbs 2,772  3,081 

54.  Equiv.  coal  burned,  lbs...   2,486  2,663 

55.  Combustible  burned,  lbs..  .    2,112  2,187 

56.  Actual    coal   fired,    per   sq. 

ft.    grate    95.6  106.2 

57.  Equivalent     coal     burned, 

per    sq.    ft.    grate 85.7  91.8 

58.  Combustible  burned  per  sq. 

ft.  grate   72.7  75.4 

59.  Combustible  burned  per  sq. 

ft   heating  surface 1.08  1.12 

Calorific  Value  of  Fuel. 
Calorific  value  per  pound  : 
00.      Of  actual  coal  by  Mahl- 
er Calorimeter 12,135  12,184 

61.  Of  dry  coal   13,080  13,120 

62.  Of  combustible    14,265  14,854 

63.  Of  stack  refuse   10,750  10,390 

Quality  of  Steam. 

64.  At  dome,   dry  steam-unity  0.9774         0.983 
05.  Quality   correction    0.9843         0.988 

Water. 

66.  Actual    weight,    water  led 

to  boiler,  lbs 38,580  40,785 

67.  Etfulv.     weight     of     water 

actually  evaporated  into 

dry  steam,   lbs 37,963  40,275 
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6S.  Factor  of  evaponitiou  ....  l.'.'l  l.JOT 

69.  Equir.     water     evaporated 

into     dry     steaiu,     from 

and  at  :il2  degs 45,935         48,612 

Water  per  Hour  Steaming  Time. 
Equivalent  evaporation  per  hour  : 
TO.      From  and  at  212  degs.  .15.500         18.400 

71.  From  and  at   212   degs. 

per  sq.  ft.   heatg  surf.  7.97  9.45 

72.  H.p.    developed    bv    boiler 

(34.5-lb.  rating)" 449  533 

Eiuiiumic   Kcsults. 

73.  Water  apparently  evap.  un- 

der    actual     conditious, 

per  lb.  of  coal  as  tired.  .  C.02  6.33 

Equiv.   tivap.   from  and  at 
212   degrees  : 

74.  Per  lb.  actual  coal  fired.  7. IS  7.55 

75.  I'er  lb.  of  dry  coal  tired.  7.73  8.14 

76.  I'er    lb.    of   combustible, 

minus  pan  combustible  8.S5  9.81 

77.  Per  lb.  equiv.  coal  b'rn"d  8.00  8.73 

78.  Per  lb.  dry  coal  burned.  8.63  9.42 

79.  Per  lb.  combustible  brnd  9.4  10.6 

i'^cifiieiV*-. 
Efficiency  of  boiler : 

50.  P'rom     combustible,     mi- 

nus pan  combustible..  60  64 

51.  From   combustible  brnd.         63.7  60.0' 
82.      And    furnace   from    coal 

fired 57.2  59.8 

Fuel  Gas  Analysis  hy  Weight. 

S3.  CO2  =  Carbon   dioxide    .  .         15.41  15.45 

«1  O       =  Oxygen    7.25  '  8.54 

80.  CO    =  Carbon    monoxide..           1.14  .   0  01 

86.x       =  Nitrogen     76.20  76.0- 

87.  Percentages  of  air  excess.         40.44  59.09 

Heat  BaUi/iec. 

B.t.u.    P.  ct.  B.t.u.  P.ct. 
Lo.ss  pr  lb.  coal  due  to  : 

'88.      Products  of  combstn  1,371  11.3  1,343  11.03 

89.  Air  excess 539    4.44  683  .■).6] 

90.  Latent  heat   497    4.09  492  4.04 

91.  Unlirnd.  coal  in  pan  538    4.44  657  5.40 

92.  The    same,     passing 

out  stack    1,140    9.39'    1,320  10.83 

93.  CO 671    5.53  5    0.04 

84.      Radiation,  etc   439    .3.61        394    3.24 

95.  Heat  used  in  evap. .    6.940  57.2       7,290  59.81 

96.  Total  heat  supplied.  .  .12,135  12,184 

Enijine  Performance.  . 

No.  of  cars  in   train 4  4 

Gross  load  in  tons 143  143 

Total  miles   123.7  123.7 

Total   revolutions 37,830 

Average  speed  in  miles  per  hr.        47.9  52.4 

Average  revs,  per  min 244  266 

Steam  pressure  by  gage 166  157 

H.-p.,  right  cylinder,  head  end      148  .    169 

crank   end       140  161 

left           "         head  end      157  183 

crank  end      169  192 

„       Total    614  705 

Safety  valve : 

No.  times  popped 9  3 

No.  of  seconds  on    705  150 

Pounds  of  steam  escaped.  .    1.596  340 
Steam  lost  at  calorimeter  and 

aspirator    229  224 

Dry  steam  lost  by  pop.  calori- 
meters and  a.spirator.  . .  .    1,825  564 
Dry  steam  used  by  engine  and 

air  pump 36,138  39.711 

Total  hours  throttle  open....           2.31  2.09 

Indicated   horse-power,   hours.  1,420  1,472 
Lbs.  dry  steam   per  i.h.p.  per 

hour,  including  air  pump        25.6  27 

Total  strokes  of  air  pump.  .  .  .   5.010  5,136 

Dry  steam  used  by  air  pump..       731  750 
Lbs.   dry  steam   per  i.h.p.  per 

engine  alone    24.94  26.41 

Ton  miles    17,690  17,690 

Coal  per  ton-mile,   lbs 0.362  0  364 

Steam  per  ton-mile,  lbs 2  2.2 

Boiler  Performance. 

,     ^.  No.  73.        No.  73. 

1.  No.  of  trial   4  5 

2.  Date  of  trials   May  13,'04  May  21,'04 

Iiuration  of  trials  : 

3.  Total,  hours 3.09  3  02 

4.  linnning    lime 2.01  2!6.5 

o.       Steaming  time 2.34  '''34 

6.  No.  of  stops ] ."?  13 

7.  Kind   of  fuel Hocking.     Hocking. 

5.  State  of  weather Clear  Cloudy.  Clear. 

9.  Direction  of  wind S.  W.  N  \V 

10.  'Velocity  wind,  miles  pr  hr        17  '      8 

.Xreraije  Pressures. 

11.  Steam  press,  at  dome,  lbs.  174  170 

12.  JJarometer.  in 29.13  29.21 

13.  Ab.«..lnt<-  steam  press.,  lbs.  188  184 

14.  Force  of  draft,  frnt  end.in.  2.5  3.0 
!•''•  ■'  "  fire-box, In.  1.91  1.8 
16-         ■'            "          ash-pan. in.  0.17  0.2 

.1  reraoe    Temperaiuria 

17.  Extenial   air    .N...degs.  F.         68  \   69 

18.  F.scaping   gases...  .        •'  77K 

19.  Feed-water  in  tank       "  7<i 

Fuel. 

20.  Size    Lump.  Lump^ 

21.  Thickness  of  fire,  In 11  to  14  11  to  1' 

22.  Weight  of  coal  fired,  !bs.  .    8.1!»7  8  86: 

23.  W-   <oal    before   start.   lbs.   1.746  1,746 

24.  W't     coal    during    run,  lbs.   0.451  7,119 

25.  Moisture  in  coal. analv8ls,%            0..'i4  '     0  70^ 

26.  W't    dry  coal  fired,  lbs.  ..  .    O.Old  i;r,42 

27.  W't    of  refuse  In  pan,  lbs.      '.i.'ii'  s:'.~i 


2S.  Refuse  in  pan  to  coal,  p.ct.         11.62  9.35 

29.  Combustible  in  refuse,  lbs.       306  289 
3(1.  Total     Combustible     minus 

comb,  in  pan,  lbs 6,403  7,113 

31.  Total  ash  by  analysis,  lbs..       838  869 

32.  Weight      ol     ash      passing 

flues,   lbs 282  328 

33.  Total  rrtuse  passg  flues.lbs       874  1,285 

34.  I'ercentage  of   ash   lost   to 

total   ash,  per  cent 33.66  37.8 

35.  Percentage  refuse   through 

stack    to   coal,    per   cent        10.66  14.5 

36.  Equivalent     coal     actually 

burned.  Ibis 5,667  5,996 

37.  Net  dry  coal  burned,  lbs. .  .    5,280  5,585 

38.  Net  combustible  brnd,  lbs.   4,698  5,000 

Fuel  Analysis — Proximate  Analysis. 
"  , Per  cent. , 

30.  FJNed   cntbo^    48.78  47.84 

40'"Volatile   matter    34.16  35.66  ■ 

41.  Moisture   6.84  6.70 

4)2.  Ash    10.22  9.X0 

I  Itiuiate  Analysis. 

43.  Carbou 69.13  OS.OS 

44.  Hydrogen    5.40  5.4(1 

45.  (Jx.\'gen     13.0  14.0 

4(i.  Nitrogen     1.2  1.2 

47.  .Sulphur     ]  05  1  5'' 

48.  Ash     10.22  9.80 

!        '     '  Ainilijsis  of  Pun  He  fuse. 

, Per  cent. — 

49.  Combustible    .7 41.62  34.86 

50.-  Ash    58.3S  05.14 

AiKilyxis   of  !<tach-  Jlefvsr. 

, Per  cent. ^ 

.j1.  Combustible    67.68  74  47 

52  .Ash 32.32      ,       25.53 

Fuel  Iter  Hour  Straiiiintj   Time. 

53.  Actual  coal  tired,  lbs 2.757  3.042 

54.  Etiuiv.   coal   burned,  lbs,  .  .    2.421  2.562 

55.  Combustible    burned,    lbs..    2.007  2,136 

56.  Actual  coal  fired  per  sq.  ft. 

grate,    lbs 89.5  98.7 

57.  Equiv.  coal  burned  per  sq. 

ft.  grate    78.6  83.2 

58.  Combustible  burned  per  sq. 

ft.  grate    65.1  69.3 

59.  Combustible  burned  per  sq. 

ft.    heating  surface 1.01  l.OS 

Calorific  Value  of  Fuel. 
Calorific  value  per  pound  : 

60.  Of  actual  coal  bv  Mahl- 

er Calorimeter 12.230  12.151 

61.  Of  dry  coal 13.130  13,020 

62.  Of   combustible    14.775  14,560 

63.  Of  stack  refuse 9,590  10,550 

Quality   of  Steam. 

64.  At   dome,   dry   steam-unity  0.9824       0.9824 

65.  Quality   correction    0.'987         0!9871 

Water. 

66.  Actual  weight  of  water  fed 

to  boiler,  lbs 43,940         43,950 

67.  Equiv.   w't  of   water  actu- 

ally evap.  into  dry  Stm.43.369  43.383 

68.  Factor  of  evaporation   .  .  .  1.195  1,202 

69.  Equiv.     water    evap.     into 

dry   steam  from   and  at 

212    degs 51,826  52,146 

Water  per  Hour  Steam.inii  Time. 
Equivalent  evaporation  per  hr.  : 

70.  From  and  at  212  degs.  .16,770  17,270 

71.  From    and    at   212   degs 

pel-  sq.ft.  heating  surf  8.49  8.75 

72.  H.-p.    developed    by    boiler 

1 34.5-lb.  rating)    ......       480  500 

Economic  Results. 

73.  Water    apparently    evapo- 

rated  under  actual  con- 

difns  pr  lb.  coal  as  fired  6.81  6.17 

Equiv.   evaii.   from  and   at 
212  degs  per  lb.  of  : 

74.  Actual  coal   fired 8.03  7.32 

75.  Dry  coal  fired 8.62  7.86 

70.      Comb,   minus  pan  comb.         10.3  9.13 

77.  Equiv.  coal  burned 9.14  8.71 

78.  Di-y  coal  burned 9.82  9.35 

79.  Combustible  burned  ....         11.1  10.4 

Efficiencies. 
r   Efficiency  of  boiler  : 

80.  l-'rom  combustible  minus 

pan  combustible 67.5  60.6 

81.  From   combustible  burnd         72.0  69,3 

82.  And    furnace   from    coal 

fired 63.4  58.2 

Flue  fins  .4  nalysis   hy  Weight. 

8.3.  COs  =  Carbon  dioxide  .  ..          16.53  Ki.ll 

84.  O       =  Oxygen     7,4  7.56 

8.5.  CO    =  Carbon   monoxide   .            0.02  0.2K 

86.  N       =   Nitrogen     70.05  7(i.05 

87.  Percentage  of  air  excess.  .         48.11  40.53 

Hiat  Balance. 

B.t.u.    P.ct.    B.t.u.    P.ct. 
Loss  |)i-r  111.  coal  due  to  : 

85.  Products  of  coinb.stn    1.528  12.48     1,419  11.67 

89.  Air  exce.ss 028  5.13  595  4.9 

90.  Latent   heat    488  3.99  496  4.08 

91.  Inbrnd   coal  in   pan  660  5.39  439  3.01 

92.  The     same,     passing 

out  stack  1,018    8.32     1,653  13.6 

93.  CO    11    0.09        147    1.21 

94.  Kadlatlon,    etc 137    1.12        327    2.(S6 

95.  Heat  used  in  evaportn   7.760  63.48     7.075  58.27 
Total    heat   supplied. 12,230  12,151 


En(jinc   Performance. 

J  No.  73.  No.  73, 

No.   of  cars   in   train 4  4 

Gross   load  in  tons 143  143 

Total   miles   123.7  123.7 

Total    revolutions    34.201 

Average  speed  in  miles  per  hr  47.4  46.6 

Average  revs,  per  ruin'. 221  218 

.Steam  pressure  bv  gauge  ....  174  170 

H.-p.  right  cylinder,  head  end.  143  163 

crank   end  148  167 

••       left          ••         head  end..  167  174 

crank  end  171  169 

Total    629  673 

Safety  valve  : 

.No.   times  popped 29  14 

No.  of  seconds  on 1,630  580 

Lbs.  of  steam  escaped 1,596  568 

Steam     lost     at     calorimeters. 

dome  and  aspirator 227  236 

Dry  steam  lost  by  pop.  calori- 
meters and  aspii'iuor 1,823  804 

Dry  steam  used  by  engine  and 

air  pump 41,544         42,579 

Total  hours  throttle  open.  ..  .  2.34  2.34 

Indicated  horsepower  hrs...  .  1,472  1,576 
Lbs.   dry   steam  per  i.h.p.   per 

hr..  including  liii;  pump.  ..  .  28.2  27.2 

Total  strokes  of  air  pump.  ..  .'  5,040  5,408, 

Dry  steam  used  by  air  pump..  753  790 
Lb.s.    di'y   steam   jjcr   i.h.p.   per 

engine  alone 27.7  26.5 

Ton-miles 17,690  17,690 

Coal   oer   ton-mile,   lbs *0.364  0.402 

Steaiu  per  ton-mile,  lbs 2.31  2.36 

CK.N'EKAL    RESULTS. 

From  the  readings  taken  curves  are 
plotted-  between  mile  posts'  as  abscissae  and 
the  following:  Feet  elevation  of  road;  miles 
per  hour;  steam  pressure;  initial  pressure 
in  cylinder;  total  horse-power;  notches  of 
reverse  lever  from  center,  smoke-box  draft 
and  smoke-box  temperature.  There  are  two 
sets  of  curves  on  each  sheet  (one'  sheet  only 
shown  herewith — Editor),  one  set  for  each 
engine,  thereby  showing  at  once  the  relative 
workings  of  the  two  at  any  point  in  the  road. 

Although  the  results  of  four  trials  are 
given,  five  runs  were  made  in  all;  the  re- 
sults (jf  the  first  one  on  number  80  not  being 
given,  as  it  served  as  a  practice  trial  in 
many  respects,  some  of  the  observations  not 
being  complete,  and  then,  also,  on  account  of 
the  cool  weather  it  was  necessary  to  have 
steam  on  the  train,  which  fact,  however, 
when  the  following  runs  were  made,  gave 
some  figures  on  the  amount  of  steam  re- 
quired to  heat  the  train,  made  up  of  four 
vestibule  cars;  that  is,  one  combined  bag- 
gage and  mail  car,  two  coaches  and  one 
parlor  car. 

The  total  water  used  on  this  run  was 
about  4,200  lbs.  more  than  on  the  follow- 
ing trials,  all  conditions  being  very  nearly 
the  same,  with  the  exception  of  wind  and 
outside  temperature,  which  was  11  miles  per 
hoilr  from  the  north,  with  a  temperature  of 
43  deg.  Fahr.,  as  against  eight  miles  per 
hour  from  the  southeast  at  a  temperature 
of  6.5  deg.  Fahr.  All  the  general  results  lie 
quite  closely  together,  or  as  close  as  could 
be  expected,  when  consideration  is  taken  of 
the  irregularities  that  are  bound  to  creep 
in  on  a  i*egular  service  test.  In  comparing 
runs  2  and  3,  in  the  latter  case  the  speed 
was  much  higher  and  consequently  the 
amount  of  steam  used  greater.  This  wag 
due  to  lateness  in  starting,  thereby  making 
an  average  speed  in  miles  per  hour  of  52.4 
and  a  maximum  indicated  horse-power  at 
one  point  of  1,383,  yet  the  maximum  speed 
for  No.  80  was  on  trial  No.  2  78  miles  per 
hour.  On  trials  4  and  5,  with  engine  No. 
73,  the  maximum  speed  attained  was  very 
nearly  82  miles  per  hour  and  the  maximum 
indicated  horse-power  935,  there  not  being 
such  a  variation  as  in  the  trials  on  No.  80 
since  the  time  in  motion  were  almost  iden- 
tical. In  every  case  the  highest  speeds,  as 
shown  on  the '  curve,  were  reached  at  the 
same  points  in  the  road,  between  mile  posts 
90  and  91,  also  l)etween  mile  posts  68  and 
69. 

In  comparing  the  several  heat  balances, 
although  as  a  whole  they  are  quite  similar, 
the  slight  variations  that  do  exist  may  be 
explained.  With  trials  2  and  3  the  greater 
loss  out  of  the  stack  in  trial  3  is  due  to  the 
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much  higher  speed.  Trial  2  shows  a  much 
greater  loss,  due  to  formation  of  CO.  If 
that  factor  had  been  practically  eliminated, 
as  in  trial  No.  3,  although  the  loss  due  to 
air  e.xcess  would  probably  have  increased, 
due  to  more  free  oxygen  in  the  escaping 
gases,  yet  there  would  be  a  consequent  in- 
crease in  the  boiler  efficiency,  putting  it 
above  that  of  trial  No.  3,  on  account  of  the 
less  loss  from  the  staok.  Therefore,  with 
the  same  losses  out  the  stack  the  efficiencies 
would  be  very  nearly  the  same.     In  trials  4 


in  this  direction  was  less  in  case  of  the  con- 
solidation engines,  in  view  of  the  way  this 
loss  is  determined,  that  is,  by  difference, 
thereby  containing  all  errors  of  observation, 
sampling,  etc.,  and  thereby  a  small  percent- 
age of  difference  in  one  large  item  of' the 
heat  balance  would  make  a  large  percentage 
in  that  of  the  "unaccountable  loss  and  radia- 
tion." All  the  heat  balance  results  obtained 
thus  far  seem  to  indicate  that  the  loss  re- 
ferred to  would  be  about  3  per  cent.,  which 
is   abotit   what   might   be  expected   for  that 


It  will  be  observed  that  the  observation 
room  is  reached  by  a  corridor  along  one  side 
of  the  car  as  in  compartment  sleeping  cars. 
The  car,  which  is  72  ft.  6  in.  long  over  end 
sills,  contains  only  the  two  rooms,  and  both 
are  therefore  spacious.  The  interior  design 
and  finish  is  artistic  and  pleasing,  the  treat- 
ment being  in  the  new  L'Art  Noveau  style. 
The  woodwork  is  St.  Jago  mahogany  and  is 
inlaid  with  marquetry  designs.  Many  rare 
woods  have  been  used  in  this  ornamentation, 
including  tulip,  amaranth,  saffron,  olive,  box- 


Interior  of   Observation    Compartment. 


Interior    of    Smoking    Compartment. 


and  5  the  greatest  difference  is  in  the  loss 
from  the  stack,  with  also  about  the  same 
difference  between  the  boiler  efficiencies,  but 
when  the  difference  in  the  loss  due  to  un- 
burned  coal  in  the  pan  is  taken  into  ac- 
count, the  boiler  efficiency  for  some  reason 
on  trial  4  is  too  high.  This  is  accounted  for 
by  the  fact  that  during  trial  No.  4  the  mud 
ring  started  to  leak  and.  as  this  could  not 
very  conveniently  be  gaged,  or  very  accu- 
rately estimated,  the  total  amount  of  feed- 
water  to  boiler  used  in  computing  the  final 
results,  the  evaporating  and  consequently 
the  boiler  efficiency  would  run  higher  than 
the  true  value,  with  a  consequent  reduction, 
as  found,  in  the  loss  due  to  radiation,  etc. 
Considering  this  loss  on  trial  4  as  unre- 


type  of  boiler  working  under  the  conditions 
found. 

It  is  also  of  interest  to  note  that  the  aver- 
age loss  due  to  unburned  coal  out  the  stack 
for  the  two  trials  with  Hocking  coal  on  the 
freight  engine  was  14.48  per  cent.,  while  for 
the  passenger  engine,  with  the  same  kind 
of  coal,  the  average  of  the  four  trials  is  10. -53 
per  cent. 


Composite  Observation  Cars  for  the  C,   IVI. 
&  St.   P. 


The  "Overland  Limited"  trains  of  the  Chi- 
cago, Milwaukee  &  St.  Paul,  running  between 
Chicago  and  Omaha,  will  soon  have  added 
to  their  equipment  a  new  design  of  observa- 
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wood,  satinwood,  English  oak,  white  holly, 
prima  vera  and  cocobola.  The  carpets  are 
woven  to  a  special  design  to  conform  to  the 
ornamentation  of  the  car.  The  upholstering 
in  the  observation  room  is  frieze  plush  and 
in  the  smoking  room  Spanish  effects  in 
leather  are  used.  All  of  the  hardware, 
lamps,  etc.,  were  specially  designed  for  the 
car. 

A  buffet  is  placed  between  the  two  com- 
partments and  is  accessible  from  either.  At 
the  forward  end  of  the  smoking  room  is  a 
large  lounge,  above  which  is  a  handsome 
mirror  surrounded  by  a  frame  of  Tiffany 
illuminated  glass.  Both  rooms  have  writing 
desks  and  in  the  observation  room  is  a 
library,  and  cases  for  periodicals.    Particular 
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Floor  Plan  of  New  Observation  Smoking  Cars  for  the  Overland  Limited,  C,  M.  &  St.  P. 


liable  and  taking  the  average  unaccountable 
loss  of  the  other  trials  and  comparing  with 
the  same  losses  obtained  in  the  same  way  on 
the  consolidation  freight  referred  to  before, 
the  passenger  runs  give  3.18  per  cent,  and 
1.55  per  cent,  for  the  freight,  which  figures 
would  not  necessarily  indicate  that  the  los.s 


tion  car  different  in  some  ways  from  any- 
thing heretofore  used.  As  may  be  seen  from 
the  floor  plan  it  is  a  combination  smoking 
and  observation  car,  in  which  the  smoking 
room  is  enclosed  and  separated  from  the 
observation  end.  The  comfort  of  women  pas- 
sengers was  the  primary  object  of  the  design. 


attention  was  paid  to  the  lighting  of  the 
car  and  each  passenger  will  have  ample  light 
for  reading  purposes.  The  smoking  room 
has  specially  designed  exhaust  ventilators 
to  draw  out  the  smoke  rapidly. 

The  cars  are  built  with  the  heaviest  fram- 
ing the  builders  have  ever  used.    In  addition 
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to  the  usual  framing  for  cars  of^  this  kind, 
the  ends  are  further  reinforced  with  a  com- 
posite iron  and  steel  structure  reaching  from 
the  end  plate  to  the  sill  with  steel  plates 
laid  in  parallel  with  the  end  posts.  The 
whole  structure  is  tied  together  with  a  plate 
in  the  end  sills.  In  the  underframing  there 
are  four  steel  plates  running  the  full  length 
of  the  car  and  connected  to  the  plates  in  the 
end  sill,  forming  an  unusually  strong  and 
rigid  construction.  The  builders  are  the  Bar- 
ney &  Smith  Car  Company. 


Fuel   Consumption   of   Locomotives.* 


The  fuel  bills  of  a  railroad  constitute 
ordinarily  about  10  per  cent,  of  the  total 
expense  of  operation,  or  from  30  to  40  per 
cent,  of  tlie  actual  cost  of  running  the  loco- 
motive. On  important  systems  the  gross 
amount  of  coal  burned  assumes  a  very  large 
figure — running  into  millions  of  tons.  Each 
engine  will  probably  consume  $5,000  worth 
of  coal  in  a  year  on  the  average,  so  that 
for  1,000  locomotives  the  annual  coal  bill 
would  approximate  $5,000,000.  While  this  is 
one  of  the  largest  items  of  expense,  there 
is  probably  less  actually  known  about  it 
than  any  other  account.  We  may  know  in 
a  general  way  that  an  engine  of  a  certain 
class,    loaded  with   a   definite   tonnage,   will 


placed  in  the  feed  pipes,  the  inconvenient 
location  for  observation  and  the  variable 
methods  of  working  the  injector  by  allow- 
ing different  heights  of  water  in  the  boiler, 
not  to  speak  of  leaks  and  wastes,  militate 
against  accurate  measurements.  Thanks, 
however,  to  the  "Locomotive  Testing  Plant," 
we  are  now  able  to  work  an  engine  for  a 
long  period  under  constant  conditions,  and 
at  the  same  time  make  accurate  measure- 
ments of  the  fuel  and  water  consumed. 

Several  years  ago,  when  connected  with 
the  Chicago  &  North  Western  Railway,  the 
author  was  able  to  make  a  complete  set  of 
tests  with  the  standard  heavy  freight  engine 
of  that  road,  first  upon  the  testing  plant  and 
afterwards  in  road  service  with  a  dynamom- 
eter car.  Using  the  results  of  these  tests 
as  a  foundation,  it  has  been  found  possible 
to  elaborate  a  diagram  for  practically  any 
particular  locomotive  whose  general  dimen- 
sions are  known,  which  will  give  at  once 
the  coal  consumption  per  mile  or  per  hour 
for  various  grades  and  speeds  or  train  loads. 
This  diagram  is  based  upon  theoretical  as 
well  as  practical  considerations,  and  will,  it 
is  believed,  give  values  agreeing  closely  with 
actual   conditions. 

The  construction  of  the  diagram  and  the 
method  of  using  it  can,  perhaps,  be  made 
most  clear,  by  assuming  a  locomotive  of  cer- 
tain proportions,  and  developing  the   study 


A.T.P.  =  .8  X  50,000  =  40,000  lbs.  approx. 
As  the  speed  of  the  locomotive  increases, 
however,  beyond  the  point  where  the  boiler 
can  supply  the  complete  volume  of  the  cylin- 
ders at  each  stroke,  an  earlier  cut-off  must 
be  used,  and  it  is  necessary  to  determine  the 
effect  of  such  a  change.  In  order  that  this 
may  occur  at  the  maximum  possible  speed, 
the  boiler  must  be  worked  to  its  full  capa- 
city, which  is  limited  by  its  ability  to  burn 
fuel.  Prom  various  tests  it  seems  as  if  this 
limit  might  be  considered  as  stated  below, 
the  quantities  being  expressed  in  pounds  of 
coal  per  square  foot  of  grate  area  per  hour: 

Bituminous  coal   200  lbs. 

Anthracite,  large  sizes 100    " 

Anthracite,  small  sizes 60    " 

We  will  assume  that  our  engine  is  burn- 
ing Pennsylvania  or  Virginia  semi-bitumin- 
ous coal,  therefore  the  maximum  combustion 
will  be  40  X  200  =  8,000  lbs.  coal  per  hour. 
We  admit  that  this  is  a  large  amount  to  be 
handled  by  one  man  for  any  great  length 
of  time,  but  there  is  no  doubt  that  it  could 
be  burnt,  if  supplied. 

In  order  to  determine  the  quantity  of 
steam  generated  by  this  amount  of  fuel  in 
the  boiler  which  we  have  assumed.  Fig.  1 
is  introduced.  This  has  been  compiled  from 
various  sources  of  information,  and~  it  is 
thought,  fairly  represents  the  average  prac- 
tice in  this  country.     In  this  figure,  the  or- 
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RATIO  OF  HEATINQ  SURFACE  TO  ORATE  AREA. 

Fig.     1 — Maximum      Hourly     Evaporation      per     Square     Foot     of 
Heating    Surface. 


POUNDS  OF  COAL  PER  SQ.  FT.  HEATINQ  SURFACE  PER   HOUR. 

Fig.  3 — Evaporative  Value  of  Coal. 


haul  its  train  in  a  given  direction  over  a 
particular  division  with  a  consumption  of  so 
many  pounds  of  coal  per  100  ton  miles,  but 
here  our  knowledge  stops,  and  if  it  should 
be  asked  how  much  is  used  in  ascending  the 
maximum  grade,  how  much  on  the  subor- 
dinate grades,  and  what  quantity  on  the 
level,  there  is  little  likelihood  of  receiving 
a  correct  answer. 

The  reason  for  this  lack  of  definite  infor- 
mation is  not  hard  to  find;  in  fact  it  is 
quite  obvious.  While  it  is  a  comparatively 
simple  matter  to  determine  the  quantity  of 
coal  used  on  a  trip  throughout  .a  run,  by 
means  of  track  scales  and  measured  sup- 
plies taken  en  route,  it  is  very  difficult  and 
laborious  to  sub-divide  it  between  terminal 
points,  in  the  proper  proportion  to  the  work 
done  on  each  of  the  various  grades.  An  ap- 
proximation is  sometimes  obtained  by  count- 
ing the  shovelfuls  thrown  into  the  fire-box 
between  different  points,  but  this,  of  course, 
cannot  be  considered  an  accurate  method. 
The  ordinary-  exigencies  of  railroad  traffic 
are  so  many  and  varied  that  it  is  almost 
impossible  to  maintain  fixed  conditions  for 
a  length  of  time  sufficient  to  determine  fac- 
tors of  unquestioned  value. 

The  same  comments  apply  equally  to  the 
•sumption  of  water.     E/en  if  meters  be 

•From  a  paner  by  Mr.  (i.  R.  Henderson,  read  be- 
fore the  American  Society  of  Mechanical  Engineers, 
Decembfr,  1904. 


T.  T.  F.  = 


lor  this  engine.  We  will  therefore  con- 
sider a  consolidation  locomotive  or  2-8-0  type 
having  the  following  general  dimensions: 

Diameter  of  cylinders 21  In. 

.Strolce  of  piston    32  in. 

Diameter  of  drivers   56  in. 

Boiler  pressure    200  lbs. 

Grate  area    40  sq.  ft. 

Fleating  surface    .3,200  sq.  ft. 

Weight  of  engine  and  tender 1.50  tons 

The   theoretical   tractive   force   of  such   a 
locomotive  will  be 

P  (P  s 

D      

where  P  =  Boiler    pressure   in    pounds   per 
sq.  in. 
(I  =  Diameter  of  cylinder  in  inches. 
s  =  Stroke  of  piston  in  inches. 
D  =  Diameter   of   drivers   in   inches. 
When  we  allow  for  drop  in  steam  pressure 
and    interna!    resistance,    we    find    that    the 
available  tractive  force  at  circumference  of 
the  drivers  is  only  eight-tenths  of  the  theo- 
retical tractive  force,  or. 

Pd's 

D  " 

for  simple  engines,  when  working  at  slow 
speeds  with  the  rever.se  lever  in  the  corner 
notch. 

For    the    engine    under    consideration    we 
therefore  find  as  follows: 

T.  T.  F.  =  -     ^  ^*'  ^  '*  =  50,000  lbs.  approx. 
otj 


dinates  give  the  maximum  evaporation  in 
pounds  of  water  from  and  at  212  deg.  Fah- 
renheit per  square  foot  of  heating  surface 
per  hour  that  can  be  expected  under  ordi- 
nary conditions,  as  stated  above,  the  abscis- 
sae denoting  the  ratio  of  heating  surface  to 
grate  area.  For  the  engine  in  question  this 
will  be 

and  for  semi-bituminous  coal,  curve  c,  we 
find  that  with  a  ratio  of  80,  15  pounds  of 
water,  from  and  at  212  deg.,  may  be  evap- 
orated per  hour  from  each  square  foot  ,of 
heating  surface,  or  for  the  boiler  as  a  whole, 
3,200   X   15  =  48,000  lbs.  per  hour. 

The  factor  of  evaporation  from  ordinary 
temperatures  of  feed  water  will  be  about  1.2, 
so    that    we   shall    have   at   boiler    pressure. 


48,000 
1.2 


40,000  lbs.  per  hour. 


A.  T.  F.  = 


The  steam  will  be  somewhat  reduced  in 
pressure  at  the  cut-off  point,  however,  and 
the  table  here  given  indicates  the  probable 
relation  of  this  pressure  to  the  boiler  pres- 
sure, when  the  reverse  lever  is  in  the  corner 
notch,  and  the  throttle  wide  open. 

Katius  of  Cut-Off  I'rcs/turc  to  Boiler  Pressure. 
Itevs.  per  min.         Starting,     no.    100.   l.->0.  200. 

Long  ports 08  .94     .88     .83      .78 

Sliort  "orts 98  .92      .85      .77     .72 

.Medium   ports 98  .96     .86     .80     .75 

By    long  ports  is   meant   those   in    which 
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the  length  of  port  in  inches  divided  by  the 
area  of  the  cylinder  in  square  inches  is  ap- 
proximately .12,  and  by  short  ports,  where 
this  ratio  is  about  .05.  If  we  assume  .90 
for  the  ratio  in  the  case  in  hand,  we  shall 
have  200  X  .90  =  180  lbs.  at  cut-off,  which 
steam  will  weigh  .432  lbs.  per  cu.  ft.  The 
volume  of  a  cylinder  21  in.  diameter  and  32 
in.  long  is  6.4  cu.  ft.,  or  for  one  revolution 
four  times  this  amount  or  25.6  cu.  ft.  No 
allowance  is  made  for  clearance,  as  the  cut- 
off, with  lever  in  the  corner,  is  usually  about 
90  or  92  per  cent,  of  stroke.  For  each  revo- 
lution, then,  the  steam  consumption  will  be 

25.6    X    .422  =  11.06   lbs. 
and 

^0^000 

60  X   11.06 

as  the  maximum  speed  at  which  the  boiler 
will  furnish  steam  at  full  stroke.  The 
speeds  in  miles   per  hour  corresponding  to 

50,000 


40,000 


ing  surface  per  hour  is 


2.5  and  from 


=    60    revolutions   per   minute. 


8,000  lbs.  of  coal  an  hour,  so  that  the  locus 
BC  also  gives  the  combinations  of  speed  and 
available  tractive  force  which  may  be  ob- 
tained by  the  combustion  of  8,000  lbs.  of  coal 
an  hour. 

The  rate  of  combustion  per  sq.  ft.  of  heat- 

8.000 

37200 

Fig.  3  (curve  c)  we  should  expect  6  lbs.  of 
water  per  pound  of  coal  from  and  at  212 
deg.,  or  a  total  steam  production  of  8,000 
X  6  =  48,000  lbs.,  which  is  the  same  as  our 
first  figure.  If  the  rate  of  combustion  be 
reduced,  however,  there  will  be  more  steam 
generated  per  pound  of  coal,  as  indicated  by 
Fig.  8.  For  instance,  if  three-quarters  the 
amount  be  consumed,  or  6,000  lbs.,  the  rate 

of  combustion  will  be  r,-.,^  ^  1-87  lbs.  per 


sq.   ft. 
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Fig.  2 — Coal   Consumption   of  Locomotives 


the  revolutions  per  minute  for  a  56-in.  wheel 
are  as  follows: 
a  10  1.5  20  2.^  30  3,5  40  miles  per  hour. 
30  60  90  120  1.50  180  210  240  revs,  per  min. 
therefore  it  is  plain  at  above  10  miles  an 
hour,  the  cut-off  must  be  reduced,  diminish- 
ing the  available  tractive  force  of  the 
engine. 

A  study  of  the  variation  in  tractive  force 
due  to  speed  indicates  that  the  method  ex- 
plained below  gives  a  close  approximation 
to  actual  results. 

In  Fig.  2  the  ordinates  represent  the  trac- 
tive force  in  pounds,  and  the  abscissae  the 
speed  in  miles  per  hour.  As  the  maximum 
speed  at  full  stroke  was  found  to  be  60  revo- 
lutions per  minute  or  10  miles  an  hour,  we 
find  the  intersection  of  this  speed  with  the 
theoretical  tractive  force  at  A.  We  there- 
fore construct  an  equilateral  hyperbola 
through  this  point,  that  is  a  curve  the  prod- 


3,200 
of  heating  surface,  and  from  Fig.  3 
the  evaporation  will  be 
about  7  or  7  X  1-87  = 
13.09  lbs.  of  water  per  sq. 
ft.  of  heating  surface  per 
hour,  instead  of  15  lbs.  as 
before.  This  would  sup- 
ply the  cylinders  at  full 
stroke  for  15:  13.09::  10: 
8.7  miles  an  hour.  From 
this,  as  a  starting  point, 
we  construct  a  new  hyper- 
bola and  tangent  as  be- 
fore, which  locus  gives 
the  combinations  of  speed 
and  tractive  force  for 
6,000  lbs.  of  coal  an  hour. 
In  the  figure,  the  loci 
have  been  drawn  for  each 
thousand  pounds  per  hour 
from  1,000  to  8,000. 

If,  now,  we  divide  the 
q.uantities  per  hour  by 
the  speed,  we  obtain  the 
fuel  consumption  per 
mile,  and  this  is  shown 
by  the  dotted  lines. 
Thus  with  a  tractive 
force  of  20,000  lbs.  and  a 
speed  of  15  miles  an  hour, 
we  should  expect  an 
hourly  consumption  of 
3,000  lbs.  or  200  lbs.  per 
mile. 

But  as  our  diagram 
(Fig.  2)  is  based  on 
speed  and  tractive  force  as  co-ordinates,  we 
can  construct  additional  curves,  which  may 
represent  the  force  needed  to  pull  various 
trains  at  different  speeds  or  up  grades.  For 
instance,  if  we  consider  a  train  of  1,000  tons 
weight  back  of  tender,  or  1,150  tons  total 
weight,  we  can  lay  down  the  curves  of  re- 
sistance for  a  level,  H,  1/2,  %  and  1  per  cent, 
grade,  as  shown  in  the  diagram.  By  this 
means  we  can  determine  the  quantity  of  coal 
that  would  be  used  on  different  portions  of 
a  division. 

If  there  were  40  miles  each  of  level,  y^ 
and  1  per  cent,  grade,  the  fuel  consumption 
would  run  as  follows: 

40  miles  (i/  38  miles  an  hr.,  210   lbs.prmile=    8400 
40  miles  ffi  24   mile.s  an  lir..  330   lbs.  pr  mile  =  13  '>00 
miles  an  hr,.  490  lbs.  pr  mile  =  19,600 


40  miles  (ft  17 


Total    ^41,200 

It  Will  be  noticed  that  this  considers  the 
uct  of  whose  ordinates  will  always  have  the    train  to  be  run  at  the  maximum  speed  which 


same  value,  viz.,  50,000  X  10  =  500,000.    As 

we  have   seen,   the  available  tractive  force, 

however,     cannot     exceed     40,000     lbs.     By 

drawing  from  the  point  B  a  tangent  to  the 

hyperbola,  we  then  have  a  locus  consisting 

of  a  straight  line  and  a  curve,  and  this  locus 

gives    us    the    maximum    available    tractive 

force   (at  circumference  of  the  drivers)   for  Total 

which  the  boiler  will    supply  the  cylinders        This  trip  of '  120  miles'  wiVi;  however    re 

at  any  speed.  ^But  to  do  this,  we  must  burn    quire  eight  hours  for  its  completion,  where- 


the  engine  can  make  on  each  grade  or  por- 
tion of  track.  If  the  speed  be  limited  to  15 
miles  an  hour  uniformly,  we  should  expect 
consumption  as  foljows: 

I  bs 

40  miles  on  level  (ff  .50  lbs.  per  mile =    2  000 

40  miles  on  V.%  grade  &  190  lbs.  per  mile  =  7;600 
40  miles  on  ICi  grade  (ii   430  Ib.s.  per  mile  =  17 '>00 


as  the  first  schedule  is  a  trifle  over  five 
hours.  The  coal  consumption  in  the  first 
case  is  over  50  per  cent,  greater  than  in  the 
second  case.  The  effect  of  speed  upon  the 
coal  pile  is  clearly  shown  by  following  any 
of  the  grade  lines  in  the  diagram.  The  rate 
per  mile  on  a  V2  per  cent,  grade  will  be  about 
as  given   below: 

Miles  ner  hour 5  10  1.5  20 

Coal   per  mile,  lbs...      150  ,       160  1S.5  250 

The  influence  of  loading  is  shown  by  tho 
curves  marked  "Total  tons  up  1  per  cent, 
grade." 

.\t  10  miles  an  hr.,  250  lbs.  per  mile  for  1.000  tons. 

•    10       325 1,200      " 

■    10       .500 1,400      •' 

When  we  near  the  limit  of  capacity  of  the 
engine,  the  difference  is  still  .more  marked. 


At  10  miles  an  hr.,  630  1 

..         JO  ..  ..  ..  ggQ 

••    10       "        "       •'     720 
■'    10       780 


per  mile  for  1.500  tons. 

1.520     " 

1.540     " 

1,560     " 


Again,  1,600  tons  can  be  hauled  at  five 
miles  an  hour  with  a  consumption  of  500 
lbs.  per  mile,  whereas  1,570  tons  at  10  miles 
an  hour  will  require  800  lbs.  per  mile,  both 
cases  being  the  maximum  that  the  engine 
can  do. 

These  examples  give  an  idea  of  the  variety 
of  problems  in  fuel  consumption  which  can 
be  quickly  solved  by  the  aid  of  this  diagram. 
It  is  true  that  a  different  diagram  must  be 
made  for  each  class  of  engine,  but  this  is  a 
comparatively  small  matter.  With  the  in- 
crease in  speed  and  loads  of  the  present  day, 
the  coal  consumption  becomes  a  topic  of 
great  interest,  and  when  comparisons  arc 
made  with  previous  schedules,  there  is  an 
apparent  decrease  in  the  economy  of  fuel, 
unless  the  various  points  are  duly  consid- 
ered, and  as  explained  by  the  chart. 


Wind  Pressure  Involved  in  the  Wreck  of  a 
High  Bridge.* 


BV   C.    .V.   P.    TDRXEB;   M.  AM.    SCO.   C.    E. 

In  view  of  the  fact  that  T;he  wreck  of  a 
well-braced  iron  or  steel  structure  by  wind  is 
exceedingly  rare,  if,  indeed,  there  is  any  pre- 
vious record  of  such,  the  destruction  of  part 
of  the  so-called  High  Bridge  over  the  Missis- 
sipi  river  at  Smith  avenue,  St.  Paul,  Minn., 
is  of  special  interest  to  the  professional 
bridge  engineer.  This  structure  was  designed 
supposedly  to  meet,  with  a  reasonable  factor 
of  safety,  the  maximum  wind  loads  required 
by  a  standard  specification:  and  the  utter  de- 
struction of  a  portion  of  it  by  wind  pressure 
alone,  in  view  of  this  supposed  margin  of 
safety,  would  lead  to  the  presumption  that 
the  standard  requirements  do  not  produce  a 
safe  structure,  unless  it  can  be  shown  by 
reasonable  computation  that  there  was  some 
weak  joint  or  detail  in  the  frame  which 
would  insure  its  destruction  under  the  action 
of  forces  not  materially  greater  than  those 
which,  nominally,  it  was  designed  to  with- 
stand. 

The  structure  was  built  in  1887.  according 
to  general  plans  prepared  by  the  City  Engi- 
neering Department  of  St.  Paul.  Detailed 
drawings  were  made  by  the  contractor,  C.  L. 
Strobel.  M.  Am.  Soc.  C.  E.,  and  the  work  was 
erected  by  Horace  E.  Horton.  M.  Am.  Soc. 
C.  E.,  of  Chicago,  111.  The  bridge  is  a  deck 
structure  of  wrought  iron,  2,770  ft.  long  and 
runs  northwest  and  southeast.  The  north- 
west portion  of  the  bridge  is  of  the  viaduct 
type,  with  riveted  spans  of  80  ft.  and  plate- 
girder  tower  spans  of  40  ft.  Four-leg  towers 
alternate  with  two-leg  bents.  The  portion  ot 
the  viaduct  over  the  river  consists  of  foui^ 
250-ft.  pin-connected  deck  spans  of  the  sub- 
divided Warren  type,  30  ft.  deep  and  22  ft. 
from  center  to  center,  of  trusses.  The  floor 
beams  are  at  12  ft.  6  in.  centers.    The  tower 


*A  paper  presented  at  the  meeting  of  the  .Ameri- 
can Society  of  Civit  Engineers,  Dec.  7.  1904. 
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supporting  the  shore  end  of  the  southeast 
250-ft.  span  has  a  base  of  55  ft.  transversely, 
and  of  50  ft.  longitudinally,  and  a  height  of 
129  ft.  from  the  top  of  the  pier  to  the  bottom 
chord  of  the  truss.  As  these  trusses  were 
30  ft.  deep,  the  roadway  at  this  point  was 
160  ft.  above  the  pier  and  about  ISO  ft.  above 
the  water.  From  this  tower  toward  the 
bluff  there  was  one  170-ft.  pin  span  and  two 
60-ft.  plate-girder  spans.  These  girder  spans. 
the  ]50-ft.  pin  span,  the  supporting  tower, 
and  the  250-ft.  pin  span  were  overthrown. 

The  bridge  carries  a  25-ft.  roadway  and 
two  S-ft.  walks.  The  flooring  for  the  road- 
way consists  of  a  sub-floor  of  3-?4-in.  fir  plank 
and  a  wearing  floor  1%  in.  thick.  The  plank 
for  the  walks  is  2%-in.  pine.  The  stringers 
are  of  steel,  the  roadway  of  nine  lines  of 
3  2-in.  built  stringers;  the  flanges  are  each 
two  L's,  2  by  2  by  5/16-in.,  with  5/16-in.  webs. 
The  stringers  for  the  walks  are  6-in.  l's. 

The  trusses  were  designed  for  a  live  load 
of  SO  lbs.  for  the  roadway  and  for  the  walks 
of  the  250-ft.  spans,  90  lbs.  for  the  170-ft. 
span  and  100  lbs.  per  sq.  ft.  for  all  shorter 
spans.  The  lateral  bracing  was  designed 
for  a  pressure  of  450  lbs.  per  lin.  ft.  of 
bridge,  two-thirds  of  which  was  assumed  to 
act  on  the  loaded  (upper)  chord.  The  towers 
and  bents  were  assumed  to  have  a  wind  pres- 
sure of  150  lbs.  per  lin.  ft.  acting  against 
them. 

In  addition  to  the  top  and  bottom  lateral 
systems,  a  fairly  eflicient  system  of  sway  rods 
was  provided  in  the  250-ft.  span,  and  all  the 
details  of  the  lateral  and  sway  bracing  seem 
to  have  been  well  worked  out  for  the  type  of 
bracing  used. 

The  250-ft.  span  fell  on  its  side,  except  at 
the  end  torn  from  its  support  on  the  two-leg 
bent  (still  standing),  and  this  end  was 
given  a  quarter  twist  in  addition  and  fell  or 
was  blown  a  considerable  distance  from  the 
tower.  The  plate-girder  spans  were  pulled 
down  the  bank,  and  lay  but  little  out  of  the 
line  of  the  viaduct.  The  tower  frame  which  was 
overthrown  was  badly  twisted,  and  the  posi- 
tion in  which  the  columns  fell,  together  with 
the  manner  in  which  the  bolts  were  bent  and 
broken,  would  seem  to  indicate  that  the  end 
of  the  250-ft.  span  resting  on  the  two-leg 
bent  was  first  pushed  off  its  support,  and  that 
the  wind,  acting  on  the  loose  span  with  its 
10,000  or  11,000  sq.  ft.  of  exposed  area  (the 
planking  was  well  fastened)  and  an  extreme 
leverage  of  250  ft.,  twisted  from  its  base  the 
tower  bent  supporting  the  other  end,  and  the 
falling  mass,  in  its  descent,  pulled  the  girder 
spans  down  the  hill. 

If  the  collapse  occurred  as  outlined,  a  few 
figures  on  the  twisting  moment  on  the  top  of 
the  tower  may  be  interesting.  Supposing  the 
floor  to  be  at  such  an  angle  to  the  wind  that 
the  effective  pressure  is,  say,  10  lbs.  per  sq. 
ft.,  then  the  twisting  moment  =  10  x  10,000 
X  125  ft.  =  12,500,000  ft.  lbs.,  an  amount 
far  in  excess  of  the  ultimate  resistance  of- 
the  tower. 

The  next  point  which  would  seem  to  invite 
attention  is  the  detail  of  the  connection  of  the 
end  of  the  wrecked  250-ft.  span  to  the  two- 
leg  bent,  and  the  strength,  or  resistance  of 
this  connection  to  uplift  and  to  lateral  slid- 
ing of  the  shoe.  There  was  a  two-leg  bent, 
similar  to  the  one  that  supported  the  end  of 
the  wrecked  span,  nearer  the  other  shore, 
and,  as  this  seat  was  easily  accessible  by  a 
trap  in  the  floor,  a  suspended  platform  and 
an  iron  ladder  leading  down  to  the  shoe,  it 
was  examined  first  The  end  of  the  250-ft. 
span  corresponding  to  that  which  was 
wrecked  was  found  to  rest  on  a  nest  of  eight 
rollers  each  about  2%  in.  in  'Hameter  with 
the  usual  spacing  bars  on  tb"  sidea.  The 
only  resistance  to  the.  lateral  motion  of  th«; 
Y-r. >.'..■.  „  .  c,  a  bar  riveted  to  the  cap  on  each 
.  rftf-ess  in  the  shoe  above,  sbout 
■leep,  as  nearly  as  could  be  readily 


determined.  Provision  was  made  for  a  li/i- 
iu.  guard  bolt  on  each  side  of  the  shoe,  a 
hole  was  provided  in  the  column  cap  and  a 
long  slot  in  the  side  of  the  shoe.  No  bolts, 
however,  were  in  place. 

The  column  cap  from  which  the  250-ft.  span 
slid  off  on  the  leeward  side  of  the  bridge 
was  also  examined.  But  one  roller  was  left 
on  the  windward  cap,  while  seven  of  the 
eight  remained  on  the  leeward  cap.  Care- 
ful examination  showed  that  this  span  was 
anchored  down  somewhat  better  than  the 
one  referred  to  above,  and  instead  of  having 
no  bolts  at  all,  there  was  one  on  the  outside 
of  the  windward  shoe  which  was  splintered 
and  broken  in  place.  The  appearance  of  the 
other  three  holes  was  positive  evidence  that 
there  were  no  bolts  in  any  of  them. 

There  is,  then,  the  resistance  of  this  end  of 
the  span,  reduced  to  the  dead  weight,  and  the 
value  of  this  bolt.  If  the  wind  tended  to 
raise  the  windward  truss,  as  it  is  pin-con- 
nected with  the  eye-bar  bottom  chord  and  di- 
agonals, the  truss  would  furnish  little  re- 
sistance to  upward  forces,  and  the  bolt  at  the 
end,  being  a  cantilever  from  3%  to  4  in. 
from  the  center  of  the  shoe  plate  to  the  cen- 
ter of  the  bearing  in  the  cap,  would  not  de- 
velop its  shear  value,  but  only  its  bending 
value,  an  insignificant  amount  of  3,000  or 
4,000  lbs.  or  less.  An  uplift  on  the  windward 
side  would  be  accompanied  by  a  reversal  of 
stress  in  the  bottom  chord,  the  probable 
buckling  of  the  chord,  and,  with  the  slight 
resistance  of  the  bolt,  the  shoe  would  be 
pulled  from  the  cap  and  the  rollers  displaced, 
and  this  was  what  actually  happened. 

A  rough  appcximate  estimate  of  the 
weight  of  the  span  and  floor  would  be  in  the 
neighborhood  of  2,200  lbs.  per  lin.  ft.,  giving 
a  reaction  of,  roughly,  140,000  lbs.  at  each 
support.  As  the  storm  was  a  severe  one,  it 
will  be  assumed,  for  purposes  of  computation, 
that  the  very  severe  wind  pressure  of  30  lbs. 
per  sq.  ft.  was  acting  at  an  upward  angle  to 
the  floor  of  30  deg.,  and  the  pressures  will 
be  calculated  with  Unwin's  table. 

Let  a  =  Angle  of  surface  with  direction  of 

wind; 
F  =  Force    of    wind,    in    pounds    per 

square  foot  (assumed  at  30  lbs. 

per  sq.  ft. ) ; 
A  =  Pressure    normal    to    surface  =  F 

sin.  rt'-^''  '"'^  "-1 ; 
C  ^  Pressure    parallel    to    direction    of 

wind  —  Fsin.  a'-  ^*  "••  ". 
For  a  =  30  deg.,  A  =  0.66  and  C  =  0.33. 
The  direct  uplift  at  each  shoe  =  20.5  x  125 
X  0.66  X  30  lbs.  =  50,100  lbs.  from  the  wind 
on  the  floor. 

The  overturning  force,  O,  at  each  end  of 
the  bridge  =z  0.33  x  30  lbs.  X  41  X  125  =  51,- 
200  lbs.  from  the  wind  on  the  floor. 

The  uplift  fromC  on  the  windward  shoe  =: 
51,200  X   30 
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=  70,000  lbs, 


The  direct  pressure  on  the  side  of  the  truss 

top  chord,  approximately,  =  30  X  7  =  210  lbs. 

,.      -^         ,  210  X  12.5  X  30       „-„„„„ 
per  lin.  ft.,  and  =  36,000  lbs. 

the  uplift  from  the  same. 

As  the  wind  has  been  assumed  to  be  blow- 
ing upward,  this  component  on  the  vertical 
area  would  give  an  additional  uplift  of  some 
6,000  lbs. 

Now,  the  sum  of  these  computed  uplifts  is 
162,100  lbs.,  or  about  15  per  cent,  greater 
than  the  reaction  due  to  weight.  Evidently, 
if  the  windward  shoe  is  raised,  there  being 
no  bolts  to  hold  down  the  leeward  shoe,  it 
would  turn  sufficiently  for  the  recess  in  the 
shoe  to  clear  the  corner  of  the  rolls  and  then 
slide  off  the  cap.  Allowing  some  slight  re- 
sistance for  the  expansion  connection  of  the 
stringers  to  the  beam,  it  would  seem  safe  to 
conclude  that  the  wind  pressure  assumed  is 
10  per  cent,  greater  than  would  have  been 
neces8ar>-  to  cause  the  wreck.    Rough  compu- 


tations on  the  laterals,  taking  into  consid- 
eration the  sway  rods  and  the  action  of  the 
four  planes  of  bracing,  would  indicate  that 
they  were  not  strained  much  beyond  23,000 
to  25,000  lbs.  under  the  assumed  forces. 

Bearing  in  mind  the  fact  that  the  floor  is 
on  a  steep  up  grade,  it  may  well  be  that  the 
angle  of  action  of  the  wind  on  the  floor  was 
greater  than  has  been  assumed,  and,  if  so,  the 
necessary  pressure  to  cause  the  wreck  might 
be  considerably  less  than  the  27  lbs.  per  sq. 
ft.  calculated.  Again,  the  probability  is  that 
the  assumption  of  a  uniform  pressure  is  ma- 
terially in  error.  Judging  somewhat  by  the 
contour  of  the  bluff  and  the  path  of  the 
storm,  it  would  seem  likely  that  the  maxi- 
mum pressure  was  in  the  vicinity  of  the 
northwest  end  of  the  wrecked  250-ft.  span, 
and  that  the  adjoining  span  was  saved  by  its 
rigid  connection  to  the  two-leg  rocker  bent. 
If  the  pressure  were  greater  at  the  end,  it  is 
evident  that  the  average  pressure  necessary 
to  cause  the  wreck  would  be  materially  less. 

Such  moderate  pressures  as  have  been  fig- 
ured on,  when  their  cumulative  effect  is  con- 
centrated upon  a  weak  detail,  may  evidently 
produce  results  that  cause  astonishment,  and 
the  rash  assumption,  by  those  whose  training 
should  lend  better  judgment,  that  the  pres- 
sures involved  are  "exceedingly  great." 

Evidently,  whether  dealing  with  bridges  or 
roofs,  stiff  riveted  construction,  with  bottom 
chords  and  diagonals  capable  of  taking  reverse 
stresses  is  to  be  preferred,  and,  in  view  of 
the  fact  that,  by  the  exercise  of  reasonable 
skill  in  design,  they  can  be  fabricated  for  a 
sufficiently  smaller  cost  than  the  pin  type  to 
offset  the  additional  expense  of  riveting  in 
the  field,  they  should  be  preferred  for  all 
moderate  spans,  such  as  250  ft.  or  less,  un- 
less the  work  is  exceptionally  heavy. 

In  the  provision  for  temperature  stress,  the 
expensive  and  frequently  weak- details  often 
worked  out  to  avoid  a  harmless  little  amount 
of  temperature  strain,  in  an  effort  to  elimi- 
nate it  entirely,  are  indeed  surprising;  per- 
fect double-action  toggle  connections  are  too 
often  introduced  at  the  shortest  possible  in- 
tervals, and  dignified  by  the  name  of  expan- 
sion joints.  In  the  present  instance,  for  ex- 
ample, an  ordinary  sliding  plate  fitted  with 
a  compression  grease  cup  would  probably 
move  as  easily  as  the  badly  rusted  rolls  on  a 
rusty  base  and"  cap;  while  the  guard  bolts 
would  be  brought  into  actual  shear  and  ten- 
sion under  forces  tending  to  displace  the 
shoe  instead  of  inbending  as  with  the  detail 
adopted.  From  a  careful  examination  of  the 
214-in.  anchor  bolts  of  the  windward  column 
of  the  fixed  bent  under  the  250-ft.  span,  it 
would  seepi  that  they  were  without  nuts, 
though  this  fact  appears  to  have  no  material 
influence  on  the  wreck. 


A  Concrete   Wall    Eleven  Years  Old. 


The  photographic  engraving  shown  here- 
with affords  an  interesting  example  of  a 
durable  concrete  retaining  wall,  the  struc- 
ture having  stood  now  eleven  years  and  hav- 
ing shown  no  indication  of  cracks  or  signs 
of  failure  of  any  kind.  It  is  a  combined  dam 
and  tunnel  portal,  on  the  line  of  the  Coast 
division  of  the  Southern  Pacific  between 
Wright's  and  Laurel,  62  miles  south  of  Sau 
Francisco,  in  the  Santa  Cruz  mountains.  The 
photograph  has  been  sent  to  us  by  Mr.  John 
D.  Isaacs,  Engineer  of  Bridges  of  the  South- 
ern Pacific,  who,  with  the  late  W.  G.  Curtis, 
Engineer  of  Maintenance  of  Way,  planned 
and  carried  out  the  work  in  1893-4. 

The  tunnel  is  1.16  miles  long,  and  the  portal 
is  a  short  artificial  tunnel  joining  the  orig- 
inal tunnel  where  the  latter  enters  the  bed- 
iock.  As  a  result  of  the  heavy  rains  in  the 
winter  of  1892-3  a  landslide  destroyed  about 
200  ft.  of  the  tunnel  at  the  north  end,  and 
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traffic  was  suspended  for  several  months.  At 
this  place,  a  tributary  to  Los  Gatos  creek, 
which  flows  due  east,  is  joined  by  a  side 
creek  flowing  north.  Both  creeks  are  nearly 
dry  in  summer,  but  become  torrents  in 
stormy  weather.  The  railroad  track  prior  to 
the  lan'dslide  crossed  the  side  creek  just  at 
the  mouth  of  the  tunnel,  and  a  few  feet  away 
froiii  its  junction  with  the  north  creek.  At 
the  time  of  the  landslide  the  two  creeks  cut 
through  the  clay  bed  to  the  rock  below,  and 
the  whole  hillside,  for  some  300  feet  back, 
slid  forward  toward  Wright's  station,  filling 
the  narrow  throat  between  the  points  of  rock 
at  the  tunnel  portal.  The  entire  mass  seemed 
to  be  afloat  on  a  film  of  water  between  the 
clay  and  bedrock,  and  the  first  200  feet  of 
tunnel  was  completely  crushed  in  and  taken 
with  the  slide.  Numerous  attempts  to  re- 
construct the  end  of  the  tunnel  and  portal 
with  heavy  timber  and  iron  all  proved  ab- 
solute failures.  It  was  evident  that  the  next 
winter  would  again  bring  trouble,  so  after 
much  discussion  it  was  finally  resolved  to 
re-establish  and  maintain  the  toe  of  the 
slide  by  raising  the  beds  of  the  two  creeks, 


end.  In  effect,  the  barrel  was  made  part  of 
the  slide,  and  the  slide  provided  with  a  toe. 
The  masonry  is  a  concrete  monolith,  and 
all  the  concrete  is  mixed  in  the  following 
proportion,  by  volume:  One  part  Portland 
cement,  two  parts  sand,  three  parts  gravel 
and  four  parts  rock  broken  small  enough  to 
pass  through  a  2-in.  ring.  All  of  that  portion 
below  the  base  of  rail,  except  the  key-piece 
under  the  track,  has  placed  in  it  large  pieces 
of  rock  varying  from  one-quarter  to  one  cubic 
yard,  as  follows:  A  layer  of  concrete,  6  in. 
thick,  having  been  first  laid,  and  while  yet 
soft,  large  rocks  were  placed  upon  it,  with 
their  best  bed  down,  the  rocks  usually  stand- 
ing on  one  of  their  ends,  leaving  a  clear 
space  of  about  18  in.  between  them,  into 
which  the  concrete  was  afterwards  rammed 
until  the  spaces  were  filled.  Smaller  stones 
were  thrown  in  whenever  room  permitted, 
and  rammed  with  the  filling,  but  care  was 
always  taken  to  surround  all  rock  with  con- 
crete. By  placing  the  large  stones  smaller 
side  down,  it  was  thought  that  they  would 
bed  themselves  better  in  the  soft  concrete. 
This  method  was  carried  out  until  the  height 
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and  by  constructing  a  concrete  masonry  re- 
taining-wall  or  dam  from  the  rock  points, 
across  the  mouth  of  the  tunnel.  Accordinglv 
a  concrete  retaining-wall  was  built,  pierced 
by  a  tunnel  running  into  and  forming  a  part 
of  the  tunnel  proper.  The  toe  of  the  slide 
in  question  was  re-established  by  filling  in 
the  beds  of  the  two  creeks,  and  by  carrying 
the  side  creek  from  the  south,  behind  the 
wall  over  the  top  of  the  tunnel  and  making 
it  join  Los  Gatos  creek  at  a  spillway  in  the 
westerly  side  of  the  retaining-wall.  Through 
this  spillway  the  combined  streams  now  dis- 
charge. The  retaining-wall  is  about  28  ft. 
high  from  base  of  rail,  14  ft.  thick  at  bottom 
and  2  ft.  thick  at  the  top.  The  tunnel 
through  the  same  is  oval  in  shape,  and  of 
varying  thickness.  To  avoid  hydrostatic 
pressure  on  the  retaining-wall,  it  was  backed 
by  rubble  masonry,  covered  with  clay  puddle, 
well  rammed;  and  separate  drains  were  ruu 
from  the  rubble  and  from  the  slide  behind  it 
through  the  retaining-wall.'  The  same  ar- 
rangement was  followed  with  the  masonry 
tunnel.  As  the  tunnel  cut  through  the  slide 
it  had  to  be  arranged  to  transmit  the  thrust 
of  the  slide  from  south  to  north.-  The  sides 
of  the  barrel  were  therefore  carried  down 
to  bedrock,  and  a  key-piece  put  in  under  the 
track.  The  earth  was  well  tamped  and 
rammed  on  both  sides  of  the  barrel,  and  the 
top  of  the  tunnel  was  loaded  with  earth  from 
15  ft.  deep,  at  a  point  42  ft.  back  from  the 
retaining-wall,  to  25  ft.  deep  at  its  further 


of  base  of  rail  was  reached;  above  that  the 
same  concrete  mixture  was  used  minus  the 
large  stones.  The  rock  is  a  strong  heavy 
blue  trap,  taken  from  the  side  of  the  road 
nearby.  About  one  month  was  required  for 
putting  in  the  concrete.  Segments  and  lag- 
ging were  made  of  2-in.  plank;  falsework,  of 
12  in.  X  12  in  timber.  The  tunnel  is  made 
large  enough  for  a  standard  gage  track.  The 
entire  wall,  including  the  dam,  contains 
about  108.000  cu.  ft.  of  concrete.  The  false- 
work was  allowed  to  remain  in  position  dur- 
ing the  winter  of  1893-4,  but  was  removed 
the  following  summer.  The  main  point  for 
engineering  consideration  regarding  this 
work  is,  that  it  is  now  eleven  years  since  the 
wall  was  built,  and  up  to  the  present  time 
the  structureshows  absolutely  no  indications 
of  cracks  or  other  sign  of  failure,  and  is  ap- 
parently solid  and  good  for  all  time.  The 
white  matter  on  the  face  of  the  wall  in  the 
photograph  is  the  lime  emission,  not  water 
or  ice,  as  might  be  supposed..' 

We  are  indebted  to  John  D.  Isaacs,  Engi- 
neer of  Bridges  on  the  Southern  Pacific,  for 
the  above  data. 


The  President  on   Railroad  Questions. •■ 


Employers'  Liability  Laic. — The  wage- 
workers  are  peculiarly  entitled  to  the  pro- 
tection and  the  encouragement  of  the   law. 

•KxtriKts  from  the  nniiiml  message  to  Congi-ess 
of   I'residcnt  Theodore  Roosevelt. 


From  the  very  nature  of  their  occupation 
railroad  men,  for  instance,  are  liable  to  be 
maimed  in  doing  the  legitimate  work  of 
their  profession,  unless  the  railroad  compa- 
nies are  required  by  law  to  make  ample  pro- 
vision for  their  safety.  The  Administration 
has  been  zealous  in  enforcing  the  existing 
law  for  this  purpose.  That  law  should  be 
amended  and  strengthened.  V/herever  the 
national  Government  has  power  there  should 
be  a  stringent  employers'  liability  law, 
which  should  apply  to  the  Government  it- 
self where  the  Government  is  an  employer 
of  labor.  ...  I  recommend  that  the 
Congress  appoint  a  commission  to  make  a 
comprehensive  study  of  employers'  liability, 
with  the  view  of  extending  the  provisions 
of  a  great  and  constitutional  law  to  all  em- 
ployments within  the  scope  of  Federal 
power. 

Medals  of  Honor.— The  Government  has 
lecognized  herosim  upon  the  water,  and  be- 
stows medals  of  honor  upon  those  persons 
who  by  extreme  and  heroic  daring  have  en- 
dangered their  lives  in  saving,  or  endeavor- 
ing to  save,  lives  from  the  perils  of  the  sea. 
This  recognition  should  be  extended  to  cover 
cases  of  conspicuous  bravery  and  self-sacri- 
fice in  the  saving  of  life  in  private  employ- 
ments under  the  jurisdiction  of  the  United 
States,  and  particularly  in  the  land  com- 
merce of  the  nation. 

Prevention  of  Accidents.— The  ever-in- 
creasing casualty  list  upon  our  railroads  is  ; 
a  matter  of  grave  public  concern,  and  ur- 
gently calls  for  action  by  the  Congress.  In 
the  matter  of  speed  and  comfort  of  railway 
travel  our  railroads  give  at  least  as  good 
service  as  those  of  any  other  nation,  and 
there  is  no  reason  why  this  service  should 
not  also  be  as  safe  as  human  ingenuity  can 
make  it.  Many  of  our  leading  roads  have 
been  foremost  in  the  adoption  of  the  most 
approved  safeguards  for  the  protection  of 
travelers  and  employees,  yet  the  list  of 
clearly  avoidable  accidents  continues  unduly 
large.  The  passage  of  a  law  requiring  the 
adoption  of  a  block-signal  system  has  been 
proposed  to  the  Congress.  I  earnestly  concur 
in  that  recommendation,  and  would  also 
point  out  to  the  Congress  the  urgent  need 
of  legislation  in  the  interest  of  the  public 
safety  limiting  the  hours  of  labor  for  rail- 
road employees  in  train  service  upon  rail- 
roads engaged  in  interstate  commerce,  and 
providing  that  only  trained  and  experienced 
persons  be  employed  in  positions  of  respon- 
sibility connected  with  the  operation  of 
trains.  Of  course  nothing  can  ever  prevent 
accidents  caused  by  human  weakness  or  mis- 
conduct: and  there  should  be  drastic  punish- 
ment for  any  railroad  employee,  whether  of- 
ficer or  man,  who  by  issuance  of  wrong  or- 
ders or  by  disobedience  of  orders  causes  dis- 
aster. The  law  of  1901,  requiring  interstate 
railroads  to  -make  monthly  reports  of  all  ac- 
cidents to  passengers  and  employees  on 
duty,  should  also  be  amended  so  as  to  em- 
power the  Government  to  make  a  personal 
investigation,  through  proper  officers,  of  all 
accidents  involving  loss  of  life  which  seem 
to  require  investigation,  with  a  requirement 
that  the  results  of  such  investigation  be 
made  public.  The  Safety  Appliance  law  has 
proved  beneficial  to  railway  employees,  and 
the  force  of  inspectors  ^provided  for  by  ap- 
propriation should  be.  largely  "increased. 
This  service  has  passed  the  experimental 
stage  and  demonstrated  its  utility,  and 
should  receive  generous  recognition  by  the 
Congress. 

Freight  Rates.— We  must  strive  to  keep 
the  highways  of  commerce  open  to  all  on 
equal  terms;  and  to  do  this  it 'is  necessary 
to  put  a  complete  stop  to  all  rebates. 
Whether  the  shipper  or  the  railroad  is  to 
blame  makes  no  difference;  the  rebate  must 
be  stopped,  the  abuses  of  the  private  car  and 
private  terminal  track  and  side-track  systems 
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must  be  stopped,  and  the  law  which  declares 
it  to  be  unlawful  for  any  person  or  corpora- 
tion to  offer,  grant,  give,  solicit,  accept,  or  re- 
ceive any  rebate,  concession,  or  discrimina- 
tion .  .  .  must  be  enforced.  ...  As 
the  law  now  stands  the  commission  simply 
possess  the  bare  power  to  denounce  a  par- 
ticular rate  as  unreasonable.  While  I  am 
of  the  opinion  that  at  present  it  would  be 
undesirable,  if  it  were  not  impracticable. 
finally  to  clothe  the  commission  with  general 
authority  to  fix  railroad  rates,  I  do  believe 
that,  as  a  fair  security  to  shippers,  the  com- 
mission should  be  vested  with  the  power, 
where  a  given  rate  has  been  challenged  and 
after  full  hearing  found  to  be  unreasonable 
to  decide,  subject  to  judicial  review,  what 
shall  be  a  reasonable  rate  to  take  its  place: 
the  ruling  of  the  commission  to  take  effect 
immediately,  and  to  obtain,  unless  and  until 
it  is  reversed  by  the  court  of  review.  The 
Government  must  in  increasing  degree  super- 
vise and  regulate  the  workings  of  the  rail- 
roads engaged  in  interstate  commerce,  and 
such  increased  supervision  is  the  only  alter- 
native to  an  increase  of  the  present  evil; 
on  the  one  hand  or  a  still  more  radical  pol- 
icy on  the  other.  In  my  judgment  the  most 
important  legislative  act  now  needed  as  re- 
gards the  regulation  of  corporations  is  this 
act  to  confer  on  the  Interstate  Commerce 
Commission  the  power  to  revise  rates  and 
regrulations.  the  revised  rate  to  at  once  go 
into  effect,  and  to  stay  in  effect  unless  and 
until  the  court  of  review  reverses  it. 

Steamship  companies  engaged  in  inter- 
state commerce  and  protected  in  our  coast- 
wise trade,  should  be  held  to  a  strict  ob- 
servance of  the  interstate  commerce  act. 


Railroad    Shop    Tools. 


(Continued.) 


LOCO  .MOTIVE    KK.\ME    DKILL. 

The  four-spindle  lomocotive  frame  drill. 
Fig.  1,  is  made  by  the  Niles-Bement-Poncl 
Company,  New  York.  Each  head  is  driven 
by  an  independent  motor,  thus  making  it 
possible  to  drive  each  drill  at  its  most  eco- 
nomical speed.  The  speed  range  is  obtained 
by  gearing  and  by  field  control  in  the  mo- 
tors.    The    spindle    heads    are   mounted    on 


arms  projecting  from  the  cross-rail  and  have 
an  in-and-out  adjustment  of  20  in.  The 
arms  can  also  be  adjusted  along  the  cross- 
rail  so  that  when  a  locomotive  frame  is  once 
clamped,  holes  may  be  drilled  in  any  posi- 
tion. One  of  the  heads  is  arranged  to  swivel 
so  that  work  may  be  drilled  at  any  angle. 
The  spindles  are  counterweighted  and  have 
variable  power  feeds. 

The  maximum  distance  between  the  spin- 


dles is  24  ft.  The  spindles  have  a  20-in. 
traverse,  six  positive  gear  feeds  and  speeds 
from  15  to  250  revolutions  per  minute.  The 
swiveling  saddle  has  an  adjustment  In-and- 
out  from  the  cross-rail  of  16  in.,  and  the 
plain  saddles  an  adjustment  of  20  in.  The 
table  is  26  ft.  long  and  the  top  and  vertical 
faces  have  T  slots  for  holding  frames  in  a 
horizontal  plane. 

The  motors  are  of  5  h.p.  capacity  and  have 


Fig.    2 — The   Hendey   24-in.   Shapen. 


Fig.    1 — NHes- Bement-Pond    4-Spindle    Locomotive    Frame    Drill. 


Decembek  9,  1904. 

a  speed  range  of  1  to  2  by  field  control.  The 
machine  illustrated  was  built  for  the  Cana- 
dian Pacific  Railway. 

SHAPING    MACHINES. 

For  planing  small  pieces  the  shaping  ma- 
chine is  much  quicker  and  easier  to  handle 
than  the  planer,  and  aside  from  this  it  takes 
less  floor  space,  and  when  fitted  with  tilting 
table,  swivel  vise,  index  centers  and  a  cone 
mandrel  having  a  power  rotary  motion  this 
type  of  machine  may  be  used  to  advantage 
for  a  great  many  special  purposes.  In  the 
ordinary  pillar  shaping  machines  the  work 
is  fed  under  the  tool  by  movement  of  the 
table.  In  the  traverse  or  traveling-head 
shaping  machines  the  cutter  bar  is  carried 
in  the  head  which  travels  along  the  bed. 
The  head  is  usually  supplied  with  both  hand 
adjustment  and  variable  power  feed.  The 
traveling  head  shaping  machines  are  made 
with  either  one  or  two  heads  and  as  a  rule 
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work  9V2  in.  wide.  The  tool  post  of  this 
machine  will  take  a  tool  %  in.  x  I14  in.  The 
size  of  the  tight  and  loose  pulleys  on  the 
countershaft  is  12  in.  x  314  in.,  and  they 
should  run  at  225  r.p.m.  The  weight  of  the 
machine  is  2,470  lbs.  The  method  of  apply- 
ing an  individual  motor  drive  to  the  machine 
is  shown  in  Fig.  3.  The  motor  used  is  of 
the  back-geared  type  and  it  is  belted  direct 
from  the  high-geared  commutator  shaft  to 
the  reversing  pulley  of  the  shaper.  The 
motor  is  run  at  constant  speed  and  changes 
of  speeds  for  the  cutting  stroke  of  the  ram  are 
obtained  by  means  of  the  two-step-cone  pul- 
ley on  the  shaper  and  back  gear  shafts. 
The  bracket  carrying  the  motor  is  bolted  to 
the  rear  of  the  shaper  base  as  shown.  It 
has  a  sliding  plate  upon  which  the  motor  is 
mounted  and  which  affords  a  quick  means 
of  tightening  the  belts.  This  method  of 
mounting  the  motor  practically  takes  no  ad- 
ditional working  space  as  the  ram  at  its  full 


Fig.    3 — The    Hendey    24-in.    Shaper. 
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return    stroke    overhangs    the    motor    and 
bracket  at  the  rear. 

These  shapers  are  made  in  four  sizes,  as 
follows:  15  in.,  20  in.,  24  in.  and  28  in. 
respectively.  A  one  h.p.  motor  is  required 
to  drive  the  15-in.,  2  h.p.  for  the  20  and  24- 
in.  and  a  3  h.p.  for  the  28-in. 

The  25-in.  back  geared  crank  shaper  shown 
in  Fig.  4  is  made  by  The  John  Steptoo 
Shaper  Company,  Cincinnati,  Ohio.  This 
machine  can  be  operated  either  as  a  single- 
geared  or  a  back-geared  shaper;  changes 
from  one  run  of  gears  to  the  other  are  made 
by  a  lever  in  the  back  of  the  machine  and 
within  easy  reach  of  the  operator.  There 
are  10  changes  of  cutting  speed  to  the  ram 
and  the  ram  has  a  bearing  in  the  column 
of  36  in.  An  opening  under  the  ram  admits 
shafts  up  to  31o  in.  in  diameter.  The  stroke 
of  the  ram  can  be  changed  or  adjusted  while 
the  machine  is  in  motion  and  a  graduated 
index  which  shows  the  length  of  the  stroke 
the  machine  is  taking,  is  attached  to  the 
top  of  the  column.  The  head  is  graduated 
and  can  be  loosened  and  swiveled  to  any 
angle,  by  pushing  the  lever  at  the  back  of 
the  head  and  can  again  be  fastened  by  pull- 
ing the  lever  towards  the  operator.  This 
will  be  found  an  improvement  over  the 
method  of  fastening  the  head  with  bolts,  as 
it  saves  the  time  of  the  operator  looking 
for  wrenches  and  the  time  of  opening  and 
fastening  the  bolts.  The  top  of  the  table  is 
16  in.  X  25  in.  It  is  slotted  on  all  three  sides 
and  can  be  readily  removed,  allowing  work 
to  be  fastened  to  the  slotted  apron  to  which 
the  table  is  attached.  An  outer  support  is 
attached  to  the  bottom  of  the  table;  it  can 
be  removed  when  desired  and  is  provided 
with  a  screw  adjustrpent,  locknut  and  swivel 
base  which  slides  freely  along  the  planed 
surface  on  the  base  of  the  machine.  The 
table  has  an  automatic  cross  feed  of  271^  in- 
and  a  vertical  adjustment  of  14  in.  A  9-in. 
feed  is  provided  for  the  tool  block.  AH 
feeds  are  automatic  and  can  be  changed 
while  the  machine  is  in  motion.  The  vise 
is  graduated  and  will  swivel  to  any  angle. 
The  steel-faced  jaws  are  2^4  in.  deep  x  12 
in.  wide,  and  have  a  maximum  opening  of 
15  in.  The  cone-pulley  has  five  steps  for  a 
'SV4,  in.  belt.  The  tight  and  loose  pulleys  on 
the  countershaft  are  14  in.  in  diameter  for  a 
4  in.  belt  and  should  run  at  125  r.p.m. 

(To  be  Continued.') 


the  cutter  bars  in  all  types  of  shapers  have 
quick  return  and  are  adjustable  for  any 
length  or  position  of  stroke.  The  tool  slides 
have  a  vertical  adjustment,  and  swivel  to 
any  angle. 

The  24-in.  pillar  shaper  shown  in  Fig.  2 
is  made  by  the  Hendey  Machine  Company, 
Torrington,  Conn.  It  is  suitable  for  both 
light  and  heavy  work,  has  a  stroke  of  24  in., 
and  will  plane  work  17  in  high.  A  cross 
feed  of  23  in.  is  provided  for  the  table  and 
the  tool  has  a  vertical  adjustment  of  5  in. 
The  minimum  stroke  at  which  the  machine 
will  reverse  and  feed  is  Vi>  in.  The  cutting 
speed  is  uniform  through  the  entire  stroke. 
The  feed  mechanism  and  the  dogs  for  chang- 
ing the  length  of  stroke  are  easily  accessible 
and  can  be  adjusted  by  the  operator  from 
his  position  in  front  of  the  machine.  Au- 
tomatic, horizontal,  vertical  and  angular 
feeds  are  provided  and  there  is  a  space 
under  the  cutter  bar  large  enough  to  admit 
the  passing  through  of  a  piece  of  work  3Vi 
in.  in  diameter.  This  will  be  found  useful 
when  cutting  key  seats  and  other  work  of 
like  nature.  The  table  is  a  solid  casting 
161/^  in.  x  12  in.  It  has  bolt  slots  %  in.  wide 
on  each  side  as  well  as  on  the  top.  The  driv- 
ing shaft  has  an  extra  outside  support,  which 
relieves  the  bearings  of  all  undue  strain. 
The  vise  swings  in  a  ring;  it  is  graduated 
and  has   steel-faced  jaws,  and   will   take   in 


Fig.    4 — The    Steptoe    Back    Geared    Crank    Shaper. 
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A  Twist  Drill   Dynamometer.* 


The  introduction  of  the  high-speed  twist 
drill  into  modern  machine  shop  practice  has 
brought  with  it  many  new  problems,  and  to 
supply  some  of  the  data  necessary  for  their 
solution  the  machine  which  is  the  subject 
of  this  paper  was  designed  and  constructed. 
It  was  taken  as  a  thesis  subject  by  Mr. 
Greorge  F.  Read,  Jr.,  of  the  class  of  1904  at 
the  Worcester  Polytechnic  Institute,  and 
some  of  the  preliminary  work  was  done  by 
him.  All  the  experiments  here  reported, 
however,  were  conducted  by  the  authors  at 
the  Washburn  shops  of  the  institute. 

The  machine  is  really  a  double  dynamom- 
eter, measuring  the  twist  or  moment  and  the 
thrust  of  the  drill.  It  consists  of  a  chuck 
with  trunnions,  mounted  or  roller  bearings 
so  that  it  is  free  to  revolve  about  its  axis 
at  the  same  time  it  is  free  to  move  in  the 
direction  of  its  axis,  being  mounted  on  a 
carriage  which  is  on  rolls  resting  on  the 
frame  of  the  machine.  This  frame  was 
placed  on  the  table  of  a  milling  machine  so 
that  the  axis  coincided  with  the  center  line 
of  the  drill,  which  was  driven  by  the  spindle 
of  the  milling  machine.  The  thrust  of  the 
drill  is  transmitted  through  the  trunnion  of 
the  chuck  to  a  plunger  which  is  fitted  into 
a  long  cylinder  filled  with  oil.  At  the  end 
of  this  cylinder  is  a  smaller  one  also  carry- 
ing a  plunger.  This  small  plunger  is  at- 
tached to  a  ball-bearing  piston  in  a  regular 


sentative  of  the  new  steels.  The  first  experi- 
ments were  on  the  effect  of  speed  or  num- 
ber of  revolutions  per  minute,  all  other  con- 
ditions remaining  the  same.  The  revolutions 
were  varied,  from  140  to  600,  but  no  mate- 
rial difference  was  shown  by  the  cards  in 
either  thrust  or  twist.  In  other  words,  the 
power  required  to  turn  the  drill  varies  di- 
rectly with  the  number  of  revolutions,  while 
the  thrust  does,  not  increase  with  the  speed, 
but  depends  upon  the  feed  or  the  advance 
per  revolution. 

The  next  set  of  experi- 
ments was  made  to  de- 
termine the  relation  be- 
tween thrust  and  feed, 
the  revolutions  per  min- 
ute remaining  constant. 
From  the  first  set  of  ex- 
periments it  was  shown 
that  the  limit  of  speed 
would  depend  upon  the 
endurance  of  the  drill, 
and  with  heavy  feeds  420 
revolutions  was  not  far 
from  this  limit.  Accord- 
ingly the  second  set  was 
run  at  this  speed,  which 
for  a  %-in.  drill  is  about 
70  ft.  per  minute  for  the 
cutting  rate  for  the  outer 
edges  and  for  .020-in. 
feed  a  rate  of  drill- 
ing   of    about    8    in.    per 


drill  was  next  considered,  and  a  set  of  expe- 
riments made  with  a  constant  speed  and 
feed,  the  half-angle  varying  from  37  deg.  to 
70  deg.,  22  deg.  less  and  11  deg.  more  than 
the  standard  59  deg.  The  following  table 
shows  the  results: 

Table  2. 
Angle  of  drill,  degs  ...   37    45    50    55    59    65    70 
Thrust  in  lbs 215  225  240  260  290  325  375 

Fig.  3  is  a  curve  for  the  same  and  shows 
that  the  thrust  would  be  decreased  by  having 
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Fig.  2. 

Indicator.  The  drum  of  the  indicator  moves 
proportionately  to  the  fe§d  so  that  the  card 
taken  is  a  record  of  the  thrust  during  the 
drilling  of  a  hole.  The  chuck  is  held  from 
turning  by  a  steel  band  which  is  attached 
by  a  yoke  to  a  second  indicator,  and  a  card 
from  this  one  shows  the  twisting  moment 
at  each  stage  of  the  operation.  Both  indi- 
cators were  calibrated  before  and  after  the 
tests.  The  correct  moments  were  obtained 
by  banging  known  weights  over  the  chuck 
and  noting  the  rise  and  fall  of  the  pencil 
point.  The  thrust  cylinder  was  placed  in 
an  Emery  testing  machine  and  known  loads 
applied  and  a  corresponding  record  taken 
on  the  cards.  From  these  tests,  curves  were 
plotted  so  that  readings  from  the  cards  could 
be  readily  reduced  to  pounds. 

It  was  decided  to  take  up  first  the  drilling 
of  cast  iron  with  high-speed  steel.  Blocks  of 
80ft  gray  iron  were  obtained  and  tested  in 
the  machine  itself  so  as  to  get  a  number  for 
each  set  of  experiments  as  near  the  sanr; 
degree  of  hardness  as  possible.  A  %-iij. 
Novo  steel  drill  was  taken  as  a  good  reprr- 


•I^.xtraot  from  a  pap'-r  by  William  W.  Bird  ami 
Howard  P.  Falrchlld  r<>ad  ;if  tlie  .\>w  York  meeting 
of  the  American  Society  of  .Meclianicai  Ivn^^ineer.s. 
December,   1904. 


Results   of   Twist    Drill    Dynamometer   Test. 

minute.  The  range  of  feed  was  taken  from 
.004  to  .020  in.  per  revolution,  the  drill  at 
the  coarsest  feed  being  somewhere  near  its 
limit.  These  feeds  were  all  positive,  a  train 
of  gears  being  substituted  for  the  regular 
belt  drive.  The  following  table  shows  the 
results: 

TahXe  1. 
Fred,    in.r  .004  .000  .008  .010  .012  ,014  .016  .018  .020 
Thrust.T   .    240   280  330  360  410  460  525   620   725 
.Moments..     55     67     83     92   103  115  124  132  138 

vPer  revolntion.     tTotal  in  lbs.     §Total  In  in. -lbs. 

Fig.  1  gives  the  same  data  for  thrust  and 
feed  in  the  form  of  a  curve  and  shows  that 
the  thrust  increases  very  rapidly  with  the 
coarser  feeds.  Fig.  2  is  a  curve  giving  the 
relation  between  moment  and  feed,  and 
shows  that  the  moment  does  not  increase  at 
the  same  rate  as  the  thrust.  This  would 
seem  to  indicate  that  less  power  is  required 
to  drill  a  given  hole  in  a  given  time  by  in- 
creasing the  feed  per  revolution  rather  than 
by  increasing  the  revolutions.  For  example, 
to  drill  a  hole  in  a  1-in.  plate  in  10  seconds 
could  be  done  by  running  the  drill  600  r.p.m. 
and  feeding  .010  in.  per  revolution,  but  would 
require  more  power  than  by  running  at  300 
revolutions  with  a  feed  of  .020  in. 

The   question  of  the  proper  angle  of  the 


ANOLE  OF  DRILL-INCHES. 
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more  of  a  point  on  the  drill.  With  an  angle 
of  37  deg.,  however,  the  drill  would  not  stand 
up  on  repeated  work.  At  45  deg.  it  seems  to 
do  the  work  as  well  as  at  59  deg.  and  with 
much  less  thrust.  This  would  suggest  a 
change  in  the  standard  angle  for  the  new 
steels.  The  moment  for  the  various  angles 
remained  practically  constant,  so  that  the 
driving  power  does  not  change  with  the 
angles  of  the  drill. 

Another  interesting  point  in  drilling  which 
was  shown  with  this  machine  is  the  effect 
of  first  removing  the  center  of  a  hole  by 
the  use  of  a  small  drill.  Ten  holes  were 
drilled  in  a  bar  of  cast  iron  with  small  drills, 
ranging  from  No.  53  to  %  in.  in  diameter 
and  then  each  one  counterbored  with  a  %- 
in.  drill  at  420  r.p.m.  and  a  feed  of  .008  in. 
per  revolution. 

Table  3  gives  the  thrust  in  each  case  and 
shows  that  a  hole  Vi„  in.  in  diameter  takes 
off  about  one-half  the  thrust  for  a  %-in.  drill. 
TaUe  3. 

Size  of  first  liole  : 
.000  .0.595  .076  .0935  .120  .157  .189  .221  .250  .375  .50 

Thrust  for  counterl)orc : 
.■540      100      180   170   155    145   130   120     90     70  30 

The  range  of  experiments  is  almost  limit- 
less, and  to  cover  the  entire  field  for  feed^. 


December  9,  1904. 

€peed,  angle  of  drill,  etc.,  for  various  mate- 
rials and  all  kinds  and  sizes  of  drills  will 
require  much  time  and  many  tests.  Some 
of  the  data  so  far  acquired  are  here  reported 
with  the  hope  that  others  may  add  to  it,  as 
well  as  suggesting  lines  for  further  experi- 
ments. 


Pro-Rating   with    Shippers'    Railroads. 


The  decision  of  the  Interstate  Commerce 
Commission  concerning  the  excessive  divi- 
sions allowed  by  certain  railroads  in  Chi- 
cago to  short  industrial  railroads  owned  by 
large  manufacturers,  holding  that  such  divi- 
sions are  unlawful,  was  given  In  the  Rail- 
road Gazette  of  November  18  (page  156, 
News  Section).  From  the  full  text  of  the 
report,  which  is  now  at  hand,  we  quote  the 
following  paragraphs,  in  which  the  reason- 
ing of  the  decision  is  more  fully  set  forth. 


The  vice  in  the  present  case  is  to  be  found 
in  the  thing  done,  not  in  the  manner  of  doing 
it.  A  cardinal  purpose  of  the  Act  to  regu- 
late commerce  is  to  prohibit  all  preference 
between  shippers,  and  the  framers  of  that 
Act  and  its  amendments  have  evidently  at- 
tempted to  make  the  language  sufficiently 
comprehensive  to  render  every  sort  of  pref- 
erence, by  whatever  means  attempted,  unlaw- 
ful. The  second  section  of  the  original  Act 
provides  that  no  greater  compensation  shall 
be  collected  of  one  shipper  than  of  another 
"by  any  special  rate,  rabate,  drawback,  or 
other  device."  The  third  section  provides 
that  it  shall  be  unlawful  for  a  common  car- 
Tier  subject  to  the  Act  to  grant  any  undue 
preference  to  any  individual  or  any  specie  of 
traffic  "in  any  respect  whatsoever."  The 
amendment  of  the  Act,  approved  February 
19,  1903,  commonly  known  as  the  Elkins 
Bill,  requires  carriers  in  all  cases  to  publish 
their  tariffs,  and  prohibits,  under  severe  pen- 
alty, any  practice  upon  the  part  of  the  car- 
rier "whereby  any  such  property  shall,  by 
any  device  whatever,  be  transported  at  a 
less  rate  than  that  named  in  the  tariff,  *  *  * 
or  whereby  any  other  advantage  is  given  or 
discrimination  is  practiced." 

We  think  these  divisions,  if  not  in  violation 
of  the  express  language  of  the  second  section 
of  the  original  Act,  are  plainly  within  the 
prohibiton  of  the  Elkins  Bill.  When  the 
Santa  Fe  pays  to  the  Illinois  Central  $12  for 
moving  a  car  loaded  with  the  traffic  of  the 
International  Harvester  Company  from  the 
McCormack  works  to  its  Corwith  yard,  a  serv- 
ice for  the  performance  of  which  $3  is  a 
reasonable  compensation,  which  was  never 
exceeded  previous  to  January  1,  1904;  and 
when  it  does  this  in  order  to  obtain  the  traf- 
fic of  the  International  Harvester  Company, 
it  thereby  grants  that  company  in  effect  a 
rebate  of  $9  upon  that  carload  of  frei-ght.  It 
certainly  is  guilty  of  an  act  by  which  an  ad- 
vantage is  given  and  a  discrimination  is  pro- 
duced in  favor  of  the  International  Harvester 
Company.  The  manifest  intention  of  the 
Act  to  regulate  commerce,  especially  as  ex- 
pressed in  the  Elkins  amendments,  is  to 
strike  through  all  pretense,  all  ingenious  de- 
vice, to  the  substance  of  the  transaction  it- 
self; and  where  excessive  divisions  of  rates 
are  granted  by  a  carrier  to  another  car- 
rier owned  and  controlled  by  a  shipper,  for 
the  purpose  of  obtaining  the  traffic  of  that 
shipper,  they  benefit  the  shipper  and  operate 
as  a  rebate  or  other  device  to  cut  the  tariff 
charge  in  violation  of  the  law. 

It  is  urged  that  all  this  is  simply  an  ar- 
rangement betwen  two  connecting  rail- 
roads; that  there  is  no  negotiation  with  the 
shipper,  and  no  payment  to  the  shipper.  This 
is  a  mere  play  upon  words.  The  Illinois 
Northern  Railroad  Company  and  the  Inter- 
national Harvester  Company  are  one  and  the 
same     thing.       It     is     entirely     immaterial 
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whether  this  money  goes  in  the  first  instance 
into  the  treasury  of  the  International  Har- 
vester Company  or  that  of  its  creature,  the 
Illinois  Northern  Railroad  Company.  That 
subterfuges  of  this  sort  cannot  avail  has  been 
often  decided,  and  was  affirmed  within  the 
year  by  the  Supreme  Court  of  the  United 
States  in  Interstate  Commerce  Commision  v. 
Baird,  194  U.  S.  25,  48  L.  ed.  860,  24  Sup. 
Ct.  Rep.  563,  in  which  it  was  held  that  it 
made  no  difference  whether  certain  contracts 
were  entered  into  with  a  railroad  company 
itself  or  with  a  coal  company  the  stock  of 
which  was  entirely  owned  by  the  railroad 
company. 

The  Chicago,  Lake  Shore  &  Eastern,  as 
found,  is  the  crfeature  of  the  United  States 
Steel  Corporation.  The  questions  presented 
by  its  operations  differ  from  those  already 
discussed,  chiefly  in  that  the  practices  are  of 
longer  continuance  and  of  wider  scope.  The 
International  Harvester  Company,  through 
the  medium  of  its  railroads,  obtains  no  divi- 
sions whatever  from  eastern  lines;  but  the 
United  States  Steel  Corporation,  with  its 
greater  power,  has  been  able  to  force  from 
eastern  connections  divisions  on  all  business. 
The  International  Harvester  Company  has 
not  yet  been  able  to  compel  the  railroads 
which  handle  its  traffic  to  maintain  its  tracks 
or  perform  its  switching  service  within  its 
iron  working  plant  at  South  Chicago;  but 
the  Illinois  Steel  Company  has  for  the  last 
eight  years  obtained  from  the  railways  trans- 
porting its  traffic  compensation  for  the  main- 
tenance and  operation  of  the  miles  of  track 
which  are  located  within  its  private  works. 
In  this  respect  the  Steel  Trust,  to  use  the 
popular  expression,  is  as  far  in  advance  of 
the  Harvester  Trust  as  the  latter  company 
is  ahead  of  the  ordinary  shipper. 


The   Block  System  on  the  Vandalia  Line.* 


About  fsfro  and  one-half  years  ago  our 
freight  traffic  became  very  heavy  and  we 
found  that  on  certain  portions  of  our  road 
we  were  moving  70  trains  a  day.  Between 
Indianapolis  and  Terre  Haute,  73  miles,  with 
two  coal  mine  districts,  traffic  is  always 
heavy.  We  found  that  we  were  moving  as 
much  traffic  as  certain  double-track  lines, 
though  we  had  not  one  inch  of  double-track, 
even  in  the_  yards.  All  of  a  sudden,  hard- 
ships began  to  rain  on  us  thick  and  fast. 
The  good  luck  with  which  the  Vandalia  Line 
is  credited,  seemed  to  have  left  us  entirely; 
our  oldest  and  best  conductors  and  engine- 
men  forgot  their  orders  and  overlooked 
trains  of  superior  right,  and  with  very  dis- 
astrous results.  In  one  case  an  operator 
failed  to  deliver  an  order  and  caused  one  of 
the  greatest  disasters  the  Vandalia  Line  has 
ever  seen  in  the  way  of  a  collision. 

Things  got  into  bad  shape.  Enginemen 
seemed  over-cautious  and  passenger  trains 
lost  time.  Engine  failures  became  numerous 
and  side  tracks  and  yards  were  packed  with 
cars.  The  train  despatchers  became  discour- 
aged because  they  were  unable  to  keep  up 
with  their  work.  Finally  it  was  decided  at 
least  to  put  an  end  to  the  collisions,  and 
the  use  of  the  block  system  on  a  number  of 
other  roads  was  investigated. 

Mr.  Davis  then  goes  on  to  describe  what 
he  found  on  the  Chicago  &  Alton,  the  Cin- 
cinnati, New  Orleans  &  Texas  Pacific,  the 
Chicago,  Milwaukee  &  St.  Paul  and  the 
Philadelphia  &  Reading.  On  those  parts  of 
the  Alton  where  automatic  signals  are  used, 
the  switches  have  audible  indicators.  On  all 
Alton  passenger  trains  a  speeder  (three- 
wheel  velocipede  hand-car)  is  carried,  and 
whenever  a  train  is  stopped  by  a  signal  the 

•Abstract  of  an  address  delivered  before  the  St. 
Louis  Railway  Club,  Nov.  12,  by  John  L.  Davis, 
Division  Operator  and  Chief  Train  Despatcher, 
Vandalia  Line. 
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flagman  immediately  goes  ahead  on  the 
speeder  and  the  train  follows  a  safe  distance 
behind  at  the  rate  of  15  miles  an  hour. 

The  C,  N.  O.  &  T.  P.  also  has  audible 
indicators  and  uses  the  Alton  method  of 
flagging.  "Now  and  then  the  flagmen  will 
meet  on  their  speeders,  shake  hands  and 
compare  orders,  and  find  that  someone  has 
made  a  pretty  serious  error."  The  officers  of 
the  company  are  of  the  opinion  that  the 
automatic  signals  have  saved  for  their  com- 
pany many  times  their  cost  by  the  preven- 
tion of  collisions. 

On  the  C,  M.  &  St.  P.  Mr.  Davis  found 
blinders  over  the  lights  in  signals  for  a  di- 
verging route,  which  does  away  with  run- 
ning enginemen  against  red  lights  when  the 
main  line  is  clear.  The  Philadelphia  & 
Reading  has  manual  block  signals  in  only 
one  place;  this  is  at  a  gauntlet  over  a  bridge. 
With  automatic  signals  the  Reading  uses  a 
visual  indicator  at  switches.  For  train  or- 
ders a  small  semaphore  is  used,  and  it  is  so 
connected  with  the  nearest  automatic 
(disk)  block  signal  that  when  put  on  it 
causes  the  latter  to  indicate  caution. 

Mr.  Davis  then  briefly  described  the  sig- 
naling on  the  single-track  line  crossing  the 
Louisville  bridge  between  Louisville,  Ky., 
and  New  Albany,  -Ind.,  which  has  been  in 
use  22  years  (described  in  the  Railroad 
Gazette  of  Feb.  19,  1886).  During  this  time 
there  has  been  no  failure  of  any  kind  on  ac- 
count of  the  method  of  blocking.  In  one  day 
of  24  hours  225  trains  have  been  handled. 
On  this  short  single-track  line  all  signals  are 
given  on  orders  from  a  single  train  despatch- 
er, who,  besides  his  train  sheet,  has  a 
graphic  record  in  the  shape  of  a  board,  with 
plugs  stuck  in  holes  to  indicate  trains.  Ex- 
cept in  one  crooked  block  (No.  4)  trains  are 
run  under  permissive  signals,  when  neces- 
sary. 

On  the  Nashville,  Chattanooga  &  St. 
Louis,  where  the  block  system  is  in  use  for 
six  miles,  between  Chattanooga  and  Wau- 
hatchie,  the  clearing  of  a  signal  causes  a 
red  disk  to  drop  in  front  of  the  operators  at 
both  ends  of  the  block  section  which  is  thus 
cleared.  If,  while  this  disk  is  visible,  either 
operator  attempts  to  admit  another  train,  he 
sounds  an  alarm  bell,  warning  him  of  his 
mistake.  Mr.  Davis  speaks  well  of  the  block 
signaling  on  the  Erie  lines  in  Ohio,  where 
all  movements  of  the  block  operators  are  di- 
rected by  the  train  despatchers,  the  despatch- 
ers having  their  territories  made  very  short 
in  order  to  permit  this.  Train  orders,  train 
rights  and  train  rules  prevail,  however,  just 
the  same  as  though  no  block  system  existed. 
Here  is  used  the  Mozier  apparatus  for  cutting 
out  the  telegraph  key  during  the  time  that 
the  signal  is  clear,  so  that  the  operator  can- 
not accept  new  orders  from  the  despatcher. 
Mr.  Davis  went  on  to  describe  the  practice 
on  a  number  other  roads,  and  mentioned  the 
apparatus  lately  put  in  use  on  the  Illinois 
Central  between  Belleville  and  Corbondale, 
111.,  and  between  Paducah  and  Central  City, 
Ky.  With  this  apparatus,  made  by  the  Gen- 
eral Railway  Signal  Company,  the  operators 
at  the  opposite  ends  of  a  block  control  each 
other,  but  the  signals  are  not  controlled  by 
the  trains. 

The  Vandalia  did  not  feel  able  to  put  in  ' 
automatic  block  signals,  and  so  the  manual 
block  system  was  adopted.  It  is  worked  ac- 
cording to  the  rules  prescribed  by  the  Amer- 
ican Railway  Association.  Signal  towers 
were  erected  at  suitable  places,  and  as  fast 
as  four  or  five  of  these  were  completed  Mr. 
Davis  instructed  the  operators  in  the  method 
of  signaling.  By  connecting  one  wire  to  a 
number  of  offices  he  could  sit  at  a  central  of- 
fice and  watch  the  work  of  the  several  oper- 
ators. Three-position  semaphore  signals  are 
used.  , 

Before  the  work  of  installation  was  entire- 
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ly  completed  there  was  noticeable  a  great 
difference  in  the  movement  of  trains;  it 
seemed  the  men  realized  all  at  once  that  they 
were  protected,  and  faster  time  resulted 
from  that  time  on.  Our  overtime  began  to 
decrease  and  continues  to  decrease.  During 
the  months  of  August  and  September  of  this 
year  we  decreased  our  overtime  to  the  ex- 
tent of  fifteen  hundred  dollars  each  month, 
as  compared  with  the  same  months  of  last 
year.  The  actual  figures  taken  from  our 
train  sheets  show  that  the  number  of  freight 
trains  handled  in  the  six  months,  ending 
with  September  30,  1904,  decreased  301  over 
the  corresponding  period  of  last  year.  At 
the  same  time,  the  number  of  passenger 
trains  run  increased  923  (from  2,tl27 
to  3,560).  With  that  enormous  increase 
in  passenger  traflBc,  it  would  only  be 
reasonable  to  expect  slower  movement 
on  a  single  track  road,  but  the  move- 
ment of  our  freight  trains  and  the  move- 
ment of  our  passenger  trains  has  been  ac- 
celerated to  a  remarkable  degree. 

It  is  proper  to  say,  however,  that  this  is 
not  entirely  due  to  the  introduction  of  block 
signals,  as  three  miles  of  double  track  was 
laid  at  Terre  Haute,  2^  miles  at  Indian- 
apolis and  10.8  miles  entering  East  St. 
Louis.  Mr.  Davis,  however,  says  that  the 
second  track  can  have  full  credit  and  still 
leave  enough  glory  for  the  block  system;  and 
he  recommends  it  for  use  "on  nearly  any 
single  track  railroad  in  existence." 

In  closing,  Mr.  Davis  reminded  his  hearers 
that  the  fact  that  numerous  collisions  oc- 
curred before  the  block  system  was  adopted 
did  not  necessarily  mean  the  worst  record  in 
the  world;  and  he  said  that  the  only  paying 
passenger  ever  killed  on  the  Vandalia  by  a 
train  accident,  in  its  half  century  of  exist- 
ence, was  one  killed  in  1895  in  a  derailment 
due  to  a  broken  rail.  He  thinks  that  the 
manual  block  system  will  be  much  more 
popular,  for  single  track  lines,  than  the  au- 


year.  The  gross  earnings  of  all  the  railroads 
increased  a  little  more  than  1  per  cent.,  but 
there  were  great  differences  on  different 
lines,  the  St.  Petersburg  &  Moscow  road,  the 
greatest  of  Russian  trunk  lines,  having  a 
decrease  of  no  less  than  12  per  cent.  There 
was  a  decrease  of  more  than  3  per  cent,  on 
the  Siberian  Railroad,  and  a  large  increase 
on  the  Asiatic  Midland. 


Friestedt  Steel  Sheet   Piling. 


Open-cut  sinking  for  foundation  excava- 
tions has  always  been  considered  the  safest 
and  cheapest  method  possible  to  adopt.  But 
in  most  every  case  where  depths  exceeding  50 
ft.  had  to  be  reached,  it  was  impracticable. 


being,  put.  One  of  the  largest  and  most 
important  applications  was  the  construction 
of  the  cofferdam  for  the  foundation  of  the 
power  station  of  the  Union  Electric  Light  & 
Power  Company  on  the  Mississippi  River  at 
St.  Louis.  This  dam  was  360  ft.  Igng,  40  ft. 
wide  and  50  ft.  deep.  It  is  understood  that 
the  steel  piling  was  resorted  to  after  other 
methods   had   failed. 

An  equally  interesting  application  was  in: 
connection  with  the  construction  of  a  30-ft. 
core  wall  across  the  Hackensack  River  tO' 
form  a  reservoir  for  the  Hackensack  "Water 
Company  at  Hillsdale  Manor,  N.  J.  The  pil- 
ing was  driven  to  stop  an  underground  flow 
through  boulders  and  coarse  gravel.  Th© 
line    of    piping    was    1,600    ft.    long,    50    ft. 


Interlocking  Piling  Driven  to  Stop  Leaks  in  a  Reservoir  Core  Wall. 


owing  to  the  instability  of  wood  sheeting  as 
a  retaining,  as  well  as  a  driving,  device. 
Where  quicksand,  coarse  gravel,  hard-pan, 
small  boulders  or  loose  wreckage  was  en- 
countered, wood  sheeting  could  not  be  used 
on  account  of  lack  of  penetration  and  impos- 
sibility to  interlock  the  joints.  The  tongue- 
and-groove  joints  were  inadequate  and  gave 
an  imperfect  alinement  of  the  sheeting,  leav- 


lengths  being  used.  A  concrete  retaining 
wall  was  built  on  top  of  and  enclosing  the 
piling.  The  engraving  shows  a  part  of  the 
line,  the  irregularity  of  the  tops  being  due 
to  the  fact  that  each  pile  was  driven  "until 
refusal." 

A  nice  piece  of  driving  is  shown  in  the  il- 
lustration of  the  foundation  work  for 
Marshall   Field   &  Company's   warehouse   in 
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Cofferdam  360  ft.  Long  Built  of  Interlocking  Channel  Piling,. 


tomatic,  for  the  reason  that  the  operator.s 
are  useful  in  handling  the  trains.  A  com- 
petent operator  at  each  important  side  track 
means  frequent  saving  of  time  for  freight 
trains,  which  may  amount  to  hours  when 
the  time  of  the  whole  of  a  trip  is  considered. 

The  reports  of  the  traflSc  and  extension  of 
the  Russian  railroads  in  the  first  half  of 
1904  indicate  much  less  disturbance  by  the 
war  than  might  have  been  expected.  The 
length  worked  was  indeed  2,183  miles 
(nearly  6  per  cent.)  more  than  in  1903,  and 
amounted  to  a  total  of  nearly  40,000  miles, 
thi.s  including  the  Finnish  and  Manchurian 
as  well  as  the  Russian  lines.  Moreover, 
nearly  4,400  miles  were  under  construction 
this  year,  which  is  330  miles  more  than  last 


ing  a  loosely  fitting  joint  through  which 
water  or  quicksand  could  pass.  This,  and  the 
constantly  increasing  cost  of  timber  in  lengths 
sufficient  to  make  sheeting  of  the  proper  di- 
mensions, became  a  cause  of  some  concern 
to  engineers  and  contractors,  and  a  substi- 
tute for  the  wood  sheeting  was  in  demand. 
Of  course,  there  remained  the  alternative 
method  of  the  pneumatic  caisson,  but  this  is 
an  expensive  device,  with  its  equipment  of 
bulkheads,  air  system,  etc. 

It  was  in  response  to  this  demand  that  in- 
terlocking steel  sheet  piling  first  made  its 
appearance.  One  of  the  earliest  as  well  as 
most  successful  of  tlie  designs  of  this  typ-^ 
of  piling  is  the  Friestedt  system,  and  the 
accompanying  illustrations  show  some  of  the 
varied    uses   to    which    it   has    been,   and    is 


Chicago.  Eight  of  these  caissons  were  sunk, 
the  size  being  5  ft.  7  in.  square  by  40  ft. 
deep.  Several  railroads  are  making  use  of 
the  piling,  including  the  Burlington,  the  Mis- 
souri, Kansas  &  Texas  and  the  Louisville  & 
Nashville.  The  cofferdam  construction  used 
by  the  Burlington  for  the  Cuivre  River 
bridge  on  the  Old  Monroe-Mexico  Cut-Off,  de- 
scribed in  our  issue  of  the  2d  inst.,  is  in- 
cluded in  the  illustrations.  The  United 
States,  Great  Britain  and  the  Dominion  of 
Canada  have  adopted  this  piling  in  govern- 
ment work,  and  it  was  recently  specified  for 
over  1 ',4  miles  of  breakwater  construction 
shortly  to  he  begun  in  the  harbors  of  To- 
ronto and  Hamilton,  Ontario.  The  Fries- 
tedt Interlocking  Channel  Bar  Company  has 
its  office  at  1410  Trilnine  Building,  Chicago. 
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FEDERAL   RATE  REGULATION, 


The  question  of  Federal  rate  regulation 
has  been  a  favorite  theme  for  many  years 
with  the  farmers  of  the  Northwestern  States 
and  with  the  Interstate  Commerce  Commis- 
sion, but  this  fall  it  received  a  new  impetus, 
which  started  in  Minnesota  and  Wisconsin 
and  culminated  in  the  President's  message. 
The  text  furnished  by  Mr.  Roosevelt,  which 
has  inspired  so  many  sermons  in  the  last 
few  weeks,  is  as  follows: 

While  I  am  of  the  opinion  tliat  at  present 
it  would  be  undesirable,  if  it  were  not  im- 
practicable, finally  to  clothe  tlie  commission 
with  general  authority  to  fix  railroad  rates. 
I  do  believe  that,  as  a  fair  security  to  ship- 
pers, the  commission  should  be  vested  witli 
the  power,  where  a  given  rate  has  been  chal- 
lenged, and  after  full  hearing  found  to  be  un- 
reasonable, to  decide,  subject  to  judicial  re- 
view, what  shall  be  a  reasonable  rate  to  talte 
its  place:  the  ruling  of  the  commission  to  take 
effect  immediately,  and  to  obtain  unless  and 
until  it  is  reversed  by  tlie  court  of  review. 
The  government  must  in  increasing  degree 
supervise  and  regulate  the  worlcings  of  the 
railroads  engaged  in  interstate  commerce,  and 
such  increased  supervision  is  the  onlv  alterna- 
tive to  an  increase  of  the  present  evils  on  the 
one  hand,  or  a  still  more  radical  policy  on  the 
other.  In  my  judgment  the  most  important 
legislative  act  now  needed  as  regards  the  regu- 
lation of  corporations  is  tills  act  to  confer  on 
the  Interstate  Commerce  Commission  the 
power  to  revise  rates  and  regulations,  the  re- 
vised rate  to  at  once  go  into  effect,  and  to 
stay  in  elfect  unless  and  until  the  court  of 
review   reverses   it. 

This  paragraph  from  the  message  has 
been  printed  in  the  Railroad  Gazette  before, 
but  it  is  well  to  have  the  President's  exact 
words  in  mind,  for  it  is  foolish  to  ignore 
the  fact  that  they  are  going  to  carry  great 
weight  with  Congi-ess.  Much  stress  Is  laid 
upon  the  distinction  between  vesting  the 
Commission  with  general  authority  to  fix 
rates,  which  is  called  undesirable,  and  giv- 
ing it  power  to  say  what  shall  be  a  reason- 
able rate,  subject  to  judicial  review,  after  it 
has  investigated  a  previous  rate  with  regard 
to  which  complaint  had  been  made.  This 
distinction  is  evidently  intended  to  allay 
the  fears  of  those  who  view  extension  of 
Federal  control  with  alarm,  but  it  is  quite 
clear  that  it  does  not  diminish  the  tremen- 
dous power  which  it  is  proposed  to  put  in 
the  hands  of  the  Commission,  for  the  right 
to  make  the  original  rate  would,  of  course, 
be  equally  subject  to  review  by  the  courts. 

The  objections  to  placing  this  rate-making 
power  with  Congress — for  if  the  rates  are  to 
be  established  by  a  body  created  by  Congress 
they  are,  of  course,  to  be  established  by 
Congress-^have  been  pointed  out  again  and 
again.  Here  is  a  commission  which  cannot 
well  contain  a  railroad  man  (the  Interstate 
Commerce  Commission  never  yet  has  con- 
tained one,  and  public  opinion  is  strong  that 
it  should  not),  yet  it  must  be  responsible 
for  the  most  technical  question  in  regard  to 
railroad  traffic,  with  the  all-important  dis- 
tinction from  the  work  of  actual  railroad 
men,  that  any  mistakes  it  makes  must  be 
paid  for  by  some  one  else.  Such  a  commis- 
Bion,  as  has  been  said  in  these  columns, 
would  have  the  power  to  destroy  or  to  build 
up  industries,  lines  of  trade  or  communities, 
but  would  be  itself  subject  to  political  ap- 
pointment. After  the  Northern  Securities 
decision.  President  Roosevelt  virtually  an- 
nounced to  the  country  through  Attorney- 
General  Knox,  that  he  did  not  intend  to  run 
amuck,  but  when  one  considers  the  majority 


by  wm^h  Mr.  McKinley  defeated  Mr.  Bryan 
in  IbUO,  It  is  terrifying  to  think  what  the 
Interstate  Commerce  Commission  might  do 
in  the  hands  of  a  president  who  did  intend 
1,0  run  amuck.  Corporations  are  always  un- 
popular, and  the  railroads,  as  among  the 
largest  of  corporations,  are  among  the  most 
unpopular.  Suppose,  for  example,  that  the 
proposed  power  is  given  to  the  Commission, 
and  then  in  1908  some  presidential  candidate 
with  Populistic  tendencies  bases  a  sensa- 
tional campaign  on  what  he  is  going  to  do 
to  the  railroads  with  the  Interstate  Com- 
merce Commission  when  he  gets  into  office — 
and  suppose  he  gets  into  office!  There  is 
an  astonishingly  large  number  of  people 
throughout  the  country  who  would  support 
such  a  movement,  and  it  must  be  squarely 
faced. 

It  still  remains  uncertain  whether  the 
power  with  which  it  is  proposed  to  vest 
Congress  through  the  Interstate  Commerce 
Commission  is  constitutional  under  the  fifth 
amendment.  Mr.  Aldace  F.  Walker,  Chair- 
man of  the  Atchison,  Topeka  &  Santa  Fe 
Board  of  Directors,  discussed  this  point  in 
1898,  and  held  that  if  a  power  to  fix  prices 
is  derivable  from  the  word  "regulate"  (in 
the  phrase  "regulate  commerce"),  it  must 
apply  as  well  to  the  sale  and  purchase  as  to 
the  transportation  of  the  subjects  of  com- 
merce; and  it  is  not  perceived  how  any  de- 
cision founded  upon  such  a  definition  of  the 
verb  can  stop  short  of  including  the  price  of 
cotton  in  its  sale  as  well  as  the  price  of  its 
transportation.  This  seems  to  be  sound  rea- 
soning, but  the  point  at  issue  is  a  somewhat 
academic  one,  and  the  risk  o'  allowing  the 
proposed  law  to  be  enacted  without  protest, 
on  the  chance  of  its  being  overthrown  in  the 
Supreme  Court  on  the  construction  of  a  verb, 
is  great. 

What  is  important  now  is  that  those  who 
believe  that  this  centralization  of  Govern- 
ment power,  with  specific  application  to  the 
making  of  rates,  is  highly  inimical  to  the 
welfare  of  the  country,  should  unite  in  pre- 
senting some  substitute  measure.  It  can  do 
no  good,  or  only  a  little  good,  to  point  out 
that  the  general  rate  situation,  instead  of 
being  such  as  to  demand  attention,  is  in 
good  condition,  probably  better  than  ever 
before;  that  rates,  as  compared  with  the 
prices  of  other  commodities,  have  shown  a 
steady  decrease  through  a  series  of  years 
(.Railroad  Gazette,  August  19,  1904,  page 
250),  and  that  it  is  better  to  let  experts  do 
their  best  in  making  rates  that  they  have 
got  to  live  on,  and  then  use  the  courts  for 
review,  than  it  is  to  use  the  courts  to  re- 
verse the  work  of  non-experts  who  are  mak- 
ing rates  they  have  not  got  to  live  on.  It 
will  be  only  of  moderate  avail  to  compare  the 
excellent  work  of  the  Massachusetts  Rail- 
road Commission,  which  has  no  power  to 
make  rates,  with  the  revolutionary  and  so- 
cialistic regime  of  the  commission  in  Texas, 
which  has  power  to  make  rates.  It  seems 
altogether  certain  that  popular  outcry  for 
some  change  in  the  status  of  Federal  rate 
supervision  will  be  so  strong  that  the  only 
way  to  avoid  the  radical  fixing  of  vast  power 
in  the  Commission  will  be  to  offer  a  construc- 
tive measure,  in  place  of  mere  destructive 
•criticism;  a  measure  which  will  meet  the 
objections  to  the  present  difficulties  and  de- 
lays which  confront  the  shipper  who  believes 
an  €;xisting  rate  to  be  extortionate,  without 
placing  a  highly  dangerous  power  where  it 
does  not  belong. 


PREVENTION    OF    COLLISIONS. 


The  very  general  agitation  of  the  subject 
of  railroad  accidents  during  the  last  year 
has  resulted  in  three  notable  magazine  arti- 
cles; one  by  Congressman  John  J.  Esch,  of 
Wisconsin,  in  the  Xorth  American  Revievc 
for  .November;  one  by  Secretary  Moseley,  of 
the  Interstate  Commerce  Commission,  in  the 
American  Monthly  Review  of  Reviews  for 
the  same  month,  and  one  by  F.  W.  Haskell 
in  the  Engineering  Magazine  for  December. 

All  of  these  writers  make  sensible  recom- 
tnendations,  but  not  all  of  them  have  suc- 
ceeded in  fully  grasping  their  difficult  sub- 
ject. Mr.  Moseley's  article  is,  in  large  meas- 
ure, a  review  of  facts  which  have  appeared 
in  the  Government  accident  bulletins  and 
which  are,  therefore,  familiar  to  the  readers 
of  the  Railroad  Gazette.  Ignoring  the  nu- 
merous misleading  expositions  of  alleged  sta- 
tistics which  have  been  published  of  late, 
he  reminds  his  readers  that  the  purpose  of 
the  Commission  in  gathering  accident  statis- 
tics is  not  to  make  dreary  comparisons  of 
columns  of  figures,  but  to  get  at  the  real 
causes  of  the  deaths  and  injuries.  Mr.  Mose- 
ley proposes  the  extension  of  the  block  sys- 
tem and  the  restriction  of  the  use  of  per- 
missive block  signaling;  a  radical  reform 
in  the  train  order  system  or  the  substitution 
for  it  of  the  electric  staff;  the  introduction 
of  rigid  rules  governing  hours  of  labor;  a 
third  man  on  the  engines  of  fast  trains;  a 
fare  collector  to  relieve  the  conductor  on 
heavy  trains,  and  other  things. 

Mr.  Esch  has  gathered  a  great  mass  of 
facts,  but  they  are  not  well  digested.  He 
calls  attention  to  the  need  of  more  numerous 
and  better-organized  repair  forces  to  insure 
the  safety  of  freight  trains;  the  danger  of 
excessive  hours  of  work  on  trains;  of  youth- 
ful telegraph  operators;  of  weak  cars  in  pas- 
senger trains,  and  other  things.  He  says 
that  the  general  introduction  of  the  block 
system  would  mean  a  large  expenditure,  yet 
he  ends  up  by  unequivocally  approving  a  law 
making  it  compulsory.  The  summary  of  his 
recommendations  reads  much  like  Mr.  Mose- 
ley's, but  he  adds  a  plea  for  a  law  to  pre- 
vent the  employment  of  youthful  and  incom- 
petent men;  for  specifications  requiring  mail 
cars  to  be  made  of  steel  and  for  the  require- 
ment of  steel  frames  for  passenger  cars. 

Mr.  Haskell's  article,  like  Mr.  Moseley's, 
eliminates  as  irrelevant  many  of  the  points 
which  have  filled  newspaper  articles  on  this 
subject,  and  goes  straight  to  the  main  ques- 
tion— the  prevention  of  collisions.  His  pro- 
posed remedies  are  in  the  main  rational, 
though  he  ignores  the  radical  difference  be- 
tween the  time  interval  and  the  space  in- 
terval theories  of  running  trains.  When  he 
says  that  "there  are  perhaps  more  rear  col- 
lisions on  block  signaled  roads"  than  on 
others,  he  betrays  a  lack  of  familiarity  with 
his  subject.  In  endorsing  the  view  that  the 
undeflying  cause  of  the  poor  discipline  on 
American  railroads  is  "the  peculiar  national 
unrest  which  chafes  at  all  restraint,"  he 
loses  himself  in  a  glittering  generalitj' 
which  seems  to  be  quite  popular  with  many 
writers  nowadays,  but  which  is  too  vague 
to  find  place  in  a  serious  discussion.  "Habit- 
ual contempt  of  orders"  is  given  as  a  cause 
of  the  forgetfulness  to  which  were  due  cer- 
tain well-known  collisions.  This  is  rather 
inexact,  to  say  the  least;  Mr.  Haskell  for- 
gets that  some  of  the  worst  cases  of  forget- 
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fulness  are  found  among  conductors  and  en- 
ginemen  whose  minds  are  far  removed  from 
that  unruly  state  which  is  supposed  to  have 
been  fostered  by  trade  union  influences  and 
the  disposition  to  rush  things. 

In  his  principal  conclusion,  Mr.  Haskell 
see.'?  straight;  the  universal  need,  he  says,  is 
for  moral  fiber  in  both  oflScers  and  trainmen; 
with  good  discipline,  carefully  maintained, 
many  of  the  delinquencies  which  now  make 
up  our  terrible  record  could  be  done  away 
with.  The  trouble  with  this  recommen- 
dation is  that  no  one  has  discovered  any  way 
by  which  to  make  railroad  companies  carry 
it  out.  The  Railroad  Gazette  has  preache(il 
this  doctrine  from  time  immemorial,  but  the 
great  majority  cf  the  sinners  seem  still  to 
be  blinded  W  their  own  hardness  of  heart. 
In  this  situation  the  only  recourse,  as  the 
readers  of  the  Railroad  Gazette  have  many 
times  been  told,  is  to  make  a  radical  change 
of  system.  The  space  interval  would  be 
the  only  rational  system  to  advocate,  what- 
ever might  be  the  state  of  the  discipline  or 
the  condition  of  the  men's  moral  or  mental 
qualifications  on  any  given  railroad.  This 
system  requires  competent  men,  and  Its  advo- 
cates do  not  ignore  the  need  of  excluding 
the  incompetent;  but  it  remains  true  that, 
regardless  of  the  question  of  individual  com- 
petency, the  system  itself  is  the  safest  one. 
When  Mr.  Haskell  says  that  without  an  im- 
provement in  the  moral  character  of  the  men 
the  advantage  derived  by  the  introduction 
of  safety  devices  is  more  than  counteracted 
by  "the  resulting  division  of  responsibility," 
he  is  very  wide  of  the  mark.  It  is  true  that 
the  continuance  of  the  flagging  rules  where 
the  block  system  is  in  use  tends  to  impair 
the  integrity  of  the  block  system;  but  even 
with  this  handicap,  the  system  still  main- 
tains its  superiority. 

Mr.  Haskell  makes  recommendations  like 
those  of  the  other  two  writers,  and  adds 
some  technical  details  concerning  train  rules 
on  single  track.  In  proposing  that  trains 
shall  not  meet  except  at  telegraph  offices 
he  is  asking  what  many  roads  will  not  do 
without  compulsion;  and  if  they  are  to  be 
compelled  to  keep  operators  on  duty  at  all 
meeting  places  they  may  as  well  be  compelled 
to  use  the  block  system.  His  other  recom- 
mendations may  be  termed  complicated  reme- 
dies for  evils  which  the  block  system  would 
cure  without  complication.  Evidently  he  has 
omitted  to  recommend  the  block  system  be- 
cause of  unfamiliarity  with  its  simplicity  and 
cheapness. 

-Vow,  we  have  called  these  magazine  arti- 
cles notable  because  their  authors,  all  aim- 
ing to  promote  the  general  welfare,  have 
studied  their  subject  deeply  and  have  made 
intelligent  recommendations;  two  essential 
features,  which,  used  as  tests,  compel  the 
rejection  of  most  of  the  articles  on  the  pre- 
vention of  accidents  heretofore  printed.  Ex- 
cept among  railroad  officers,  thorough  stu- 
dents of  the  subject  are  rare,  and  those  whose 
conclusions  are  both  practicable  and  public 
spirited  are  rarer.  But  the  articles  now  be- 
fore us,  will,  we  fear,  fail  to  impress  the 
Congressmen,  editors  and  statesman  for 
whose  attention  they  have  been  prepared, 
because  the  fire  of  their  guns  is  too  much 
scattered.  Questions  of  sound  rails,  substan- 
tial roadbed,  strong  cars  and  improved  disci- 
;>iinc  cannot  be  lumped  together  and  settled 
at  one  time.  There  are  too  many  differences 
>.i  orjiiJion  and  financial  or  other  practical 
The  one  point  now  pressing  for 


consideration  is  the  prevention  of  collisions; 
and  this,  as  we  have  said,  involves  first  of 
all  a  change  of  system.  Ask  any  candid  rail- 
road superintendent  how  he  is  going  to  im- 
prove his  safeguards  against  collisions  with- 
out introducing  the  block  system  and  his  an- 
swer will  convincingly  show  that  this  is  the 
case;  that  his  problem  is  complex  in  the 
extreme.  He  must  see  that  all  his  flagmen 
are  Al,  yet  he  cannot  dismiss  the  doubtful 
ones;  he  must  try  to  educate  them — a  slow 
process.  He  must  "jack  up"  the  vigilance 
and  intelligence  of  his  conductors,  but  will 
find  so  much  prejudice  and  narrow  minded- 
ness  that  he  will  have  to  be  careful  to  avoid 
stirring  up  the  grievance  committee.  When 
he  tries  to  improve  his  engineraen  he  will 
find  that  25  to  50  per  cent,  of  them  have 
lately  been  promoted  from  the  fireman's  side 
without  adequate  training;  this  because 
business  has  been  increasing  so  fast.  We 
will  not  here  take  account  of  the  fact,  said 
to  be  patent  on  many  roads,  that  in  conse- 
quence of  the  severe  physical  strain  of  firing 
the  largest  engines  the  average  intelligence 
and  moral  character  of  the  firemen  has  nota- 
bly deteriorated;  good  men  will  not  take 
such  jobs.  The  superintendent  will  de- 
sire to  improve  his  telegraph  operators 
hut  will  find  that  his  appropriation  fs  so 
small  that  his  best  men  will  resign  their 
places  about  the  time  that  they  have  become 
thoroughly  trained.  He  will  find  that  train- 
men who  have  passed  well  in  a  "school" 
make  mistakes  in  actual  work,  necessitating 
the  appointment  of  inspectors,  travelling  in- 
structors and  conscientious  men  to  do  sur- 
prise checking;  and  that  on  his  whole  road 
he  cannot  pick  up  enough  competent  men 
to  do  this  work  for  his  one  division.  After 
he  has  found  them  it  will  require  much  cour- 
age to  put  them  on  the  pay  roll,  because  of 
the  strong  feeling  that  the  next  great  colli- 
sion will  happen  on  some  other  road. 

These  are  a  few  of  the  superintendent's 
troubles.  There  are  plenty  more.  While  no 
sensible  superintendent  can  think  of  aban- 
doning the  hope  of  some  time  getting  rid  of 
these  defects  in  the  personnel,  many  (who 
besides  being  sensible  have  more  than  aver- 
age courage)  have  concluded  that  the  pro- 
cess is  so  slow,  and  the  demands  of  the 
time-interval  and  train-order  system  are  so 
exacting,  that  the  Gordian  knot  had  best  be 
cut  by  the  adoption  of  the  block  system;  and 
they  have  so  cut  it.  But  others  still  sit  with 
folded  hands.  This  condition  has  continued 
now  for  years  and  the  public  begin  to  see 
it  in  its  true  light.  The  time  is  surely  com- 
graph  Company  versus  the  Pennsylvania 
ing,  and  should  not  be  far  distant,  when  a 
definite  measure  to  make  block  signaling 
compulsory  on  lines  subject  to  certain  traffic 
conditions,  will  be  brought  before  Congress. 
In  spite  of  the  grave  and  patent  objections 
to  governmental  interference  with  railroad 
operation,  the  collision  evil  must  be  squarelj' 
met,  and  the  only  way  of  accomplishing  this 
seems  to  be  to  extend  the  Safety  Appliance 
act  of  1893  to  include  the  block  system; 
which  is  one  of  the  most  effective  of  all 
safety  "appliances." 


Metal  Cross-Ties  in  Austria. 


We  are  indebted  to  Mr.  Hermann  von 
Schrenk,  Chief  of  the  Forestry  Bureau  of 
the  Agricultural  Department,  for  some  val- 
uable statistical  tables  relating  to  the  com- 
parative economy  of  steel  and  wooden  ties 
on   a    prominent   railroad   of   Austria,    from 


the  reports  of  the  Chief  Engineer  of  the 
road.  These  tables  are  too  voluminous  to  be 
printed  here  in  full,  but  an  abstract  of  the 
figures  will  serve  to  give  the  important  facts 
and  deductions. 

In  1883  a  length  of  1.25  miles  of  main 
track  was  laid  with  steel  ties  of  the  Heindl 
type,  and  these  have  been  continued  in  use 
since  that  time.  At  the  same  time  a  length 
of  about  3^/o  miles  of  track  was  laid  on 
wooden  ties,  which  have  since  been  main- 
tained. Accurate  and  detailed  account  was 
kept  of  the  cost  of  track  maintenance  on 
these  two  sections,  and  the  tables  before  us 
give  these  accounts  for  the  years  1884  to 
1902  inclusive.  The  Heindl  tie  is  of  the 
modified  inverted  trough  type  and  those 
here  referred  to  were  of  the  class  A,  or 
heaviest  section  made.  Their  length  is  7.57 
ft.,  top  width  6  in.,  and  bottom  width  10.4 
in.  Their  depth  is  4  in.  The  thickness  of 
top  plate  is  0.4  in.,  and  the  thickness  of  the 
sides  varies  from  0.32  in.  to  0.28  in.  The 
area  of  metal  in  the  cross  section  is  5.69 
sq.  in.,  and  the  weight  of  each  tie  is  158 
lbs.  They  are  spaced  in  the  track  about 
three  feet  from  center  to  center,  except  at 
the  rail  joints,  where  they  are  nearer 
together.  The  first  cost  of  these  ties  with 
their  i-ail-fastenings,  etc.,  is  given  as  $3.82 
each.  The  rail  in  use  on  both  sections 
weighs  about  70  lbs.  per  yard.  The  wooden 
ties  were  8.2  ft.  long,  6  in.  deep,  with  sloping 
sides,  the  bottom  width  being  11%  in.  No 
information  as  to  the  kind  of  wood,  the  spac- 
ing of  the  ties  or  their  cost,  is  before  us,  but 
the  average  spacing  seems  to  be  2.8  ft.  It  is 
usually  estimated  that  in  that  country  the 
cost  of  wooden  ties  is  about  one-half  that 
of  steel  ties.  About  one-half  the  track  on 
the  steel  tie  section  Is  ballasted  with  broken 
stone  and  the  other  half  with  "sifted"  bal- 
last, while  the  whole  of  the  wooden  tie  sec- 
tion is  on  "sifted"  ballast. 

Data  as  to  weight  of  rolling  stock  is  not 
at  hand,  but  it  is  probably  about  the  same 
as  on  some  other  Austrian  roads,  where 
the  passenger  locomotives  weigh  about  35 
tons,  with  about  six  tons  on  each  driving 
wheel,  and  the  freight  locomotives  weigh 
about  40  to  45  tons  with  about  seven  tons 
on  each  driving  wheel.  The  maximum  speed 
of  passenger  trains  seems  to  ^e  about  45 
miles  per  hour.  The  tables  before  us  show 
that  during  the  19  year  period  the  total  traf- 
fic was  as  follows:  „    ^. 

, Sections , 

No.  of  traius  ;  Steel  tie.     Wooden  tie. 

Express    38,2!)4  38,3:51 

Passenger  and  mixed   .  .  43.923  44,068 

Freight  and  express ...  .         150,042  150.007 

Total     232,259  232,40{i 

Total  tonnage 120.430,000  129,360,000 

Each  section  was  therefore  subjected  to 
practically  the  same  burden. 

Some  of  the  more  Important  facts  relat- 
ing to  the  track  endurance  are  given  in  the 
following  table: 

l\ihlc   1.  , Ties ^ 

Steel.      Wood. 
TiCngtli  of  track  observed,  miles...  .    1.2."»        3.51 
No.  rails  renewed  in  19  years: 

Because   of    wear 77         125 

Because  of  breakage   !*      80  57 

Total     1.^5  182 

No.  rails  removed  per  mile  of  track.     124  52 

No.  rails  broken  per  mile  of  track.  .       64  13 '/4 

No.  of  ties  used  on  section 2,246  fi.610 

No.  of  ties  renewed  in  19  years.  ...         4  7,086 

The  most  striking  thing  here  shown  is 
the  great  discrepancy  between  rail  failures 
per  mile  over  the  two  kinds  of  ties.  How 
far  the  wearing-out  of  rails  was  due  to  the 
ties  cannot  be  determined,  but  the  fact  that 
the  breakages  were,  during  the  period  of  19 
years,  64  rails  per  mile  on  the  steel  ties  and 
only  13'^  on  the  wooden  ties,  is  the  best  evi- 
dence of  the  comparative  support  offered  by 
the  two  kinds  of  ties.  When  it  is  remem- 
bered that  this  trough-shaped  steel  tie  Is 
only  4  in.  deep,  and  that  the  section  is  one 
that  gives  very  little  stiffness  for  the  quan- 
tity of  metal  used,  the  excessive  rail  failure 
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is  not  surprising.  Tliis  same  lack  of  rigidity 
will  help  to  account  for  the  remarkable  en- 
durance of  these  ties.  At  the  end  tf  19 
years  only  four  out  of  2,426  of  them  had 
failed,  and  these  were  reported  as  worn  out, 
not  broken.  We  should  expect  such  a  tie  to 
bend  rather  than  to  break. 

The  statistics  of  cost  of  track  maintenance 
on  the  two  sections  are  not  very  clear  on 
some  points,  possibly  because  we  do  not 
fully  understand  them.  They  are  abstracted 
and  condensed  in  the  table  that  follows: 

Tubic   -2. 

, Ties V 

Cost  of   maintenance  i)er   mile    Steel.  Wood, 
for  19  yeai-s  : 

Wages     $1,4.53..'!0  ?1,284.60 

Materials,  incldg-.  rails  &blst      250.50  1.350.67 

Ballast  for  repairs   14.00  11.47 

Total    $1,717.80  $2,646.74 

Cost  per  mile  per  year $90.41  $139.30 

Kallast,  renewal  per  mile  pr  yr        58.07  40.13 

Kenewal,  rails  per  mile  per  yr.         10.74  4.44 

Total,  cost  per  mile  per  yr  $159.22  $189.87 
From  this  it  appears  that  the  cost  of  main- 
tenance was  apparently  materially  less  with 
the  metal  ties  than  with  the  wooden  ties. 
But  such  a  conclusion  is  erroneous  for  the 
reason,  principally,  that  no  part  of  the  first 
cost  of  the  steel  ties  enters  into  the  com- 
putation, while  the  cost  of  wooden  ties  for 
at  least  one  renewal  is  charged  to  mainte- 
nance. The  figures  given  for  cost  of  rail  re- 
newal do  not  seem  compatible  with  the  ex- 
cessive rail  failure,  nor  do  they  seem  to  be 
in  harmony  with  the  ratio  of  rail  failure  on 
the  two  kinds  of  track.  If  these  rail  fail- 
ures per  mile  were  as  64  to  13 ^4,  it  is  dif- 
ficult to  see  how  cost  of  rail  renewals  could 
be  as  $10.74  to  $4.44  per  mile.  There  are 
many  other  discrepancies  in  the  tables  which 
seem  to  require  explanation.  Whatever  may 
be  the  comparative  advantages  of  the  steel 
tie  on  this  road,  it  seems  obvious  that  the 
one  used  is  deficient  in  strength  and  rigidity, 
even  for  the  comparatively  light  rolling 
stock  of  the  Austrian  railroads. 


Railroad   Hospital   Departments. 


The  railroad  hospital  idea  originated  in 
the  West,  and  was  the  natural  outcome  of 
the  conditions  which  attended  the  building 
and  working  of  railroads  through  sparsely 
inhabited  regions.  With  few  large  towns  on 
the  line,  and  these  widely  separated,  a  road 
would  probably  be  without  a  single  public 
hospital  'on  its  entire  route.  Some  means 
of  caring  for  injured  passengers  and  sick 
and  injured  employees  was  a  necessity,  and 
the  establishment  of  hospital  service  under 
railroad  management  was  the  result.  It  is 
not  generally  known  that  this  measure  of 
public  service  was  inaugurated  as  far  back 
as  1868,  and  the  first  hospital  devoted  ex- 
clusively to  the  care  of  railroad  employees 
built  the  following  year.  To  the  Southern 
Pacific  belongs  the  credit  of  being  the  pio- 
neer in  this  movement;  or,  to  be  more  ex- 
act, the  old  Central  Pacific,  for  the  hospital 
referred  to  was  built  at  Sacramento.  Some 
years  later  this  road's  example  was  followed 
by  other  large  western  systems,  the  Missouri 
Pacific  next  adopting  the  idea,  and  then 
the  Santa  Fe.  Since  that  time  the  Wabash, 
Northern  Pacific,  'Frisco,  Plant  System, 
Chesapeake  &  Ohio  and  Toledo,  St.  Louis  & 
Western  have  established  hospital  depart- 
ments and  built  from  one  to  three  hospitals 
each,  while  small  hospitals  have  also  been 
built  by  some  of  the  Texas  roads.  Thp  serv- 
ice in  most,  if  not  all,  of  these  cases  is 
maintained  by  hospital  associations,  which 
derive  their  funds  from  the  employees  by 
means  of  regular  assessments,  dependent  in 
amount  upon  the  salary  each  receives.  In 
^ome  cases  the  associations  were  formed,  and 
are  directly  administered,  by  the  railroad 
management,  while  in  others  they  are  en- 
tirely independent  organizations.     The  South- 
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ern  Pacific  and  other  early  associations  are 
of  the  former  type,  but  the  employees  were 
quick  to  realize  and  appreciate  the  benefits 
which  the  small  monthly  contribution  as- 
sured them,  and  made  no  objection  to  the 
compulsory  assessment.  It  has  been  said 
that  in  th^  absence  of  such  hospital  service 
as  this  system  makes  possible,  many  of  the 
employees  would  probably  pay  out  during  a 
year  to  sick  or  unfortunate  fellow-workmen 
more  than  they  contribute  to  the  hospital 
fund.  The  railroad  companies  also  con- 
tribute generously  to  the  fund  and  make  up 
any  deficiencies. 

Although  it  would  naturally  be  expected 
that  a  large  railroad  system  with  thousands 
of  employees  would  have  a  good  many  pa- 
tients on  its  hospital  list  in  the  course  of  a 
year,  the  following  figures  given  by  Dr.  F. 
K.  Aiifeworth,  Chief  Surgeon  and  Manager 
of  the  Southern  Pacific  Hospital  Department, 
in  a  paper  presented  to  the  Pacific  Coast 
Railway  Club,  will  surprise  the  uninformed. 
The  figures  are  for  1903: 

Southein  Pacific  (Pacific  System) 58,220 

Missouri  Pacific 42,084 

Atchison.  Topeka  &  Sania  Fe 39,171 

The  figures  appear  the  more  remarkable 
when  it  is  known  that  the  number  of  em- 
ployees of  the  Southern  Pacific,  for  instance, 
is  upwards  of  40,000,  the  ratio  of  cases 
treated  to  number  of  employees  being  there- 
fore 165  to  100.  Dr.  Ainsworth  also  gives 
figures  on  the  cost  of  this  service,  which  for 
the  first  half  of  the  last  fiscal  year  amounted 
to  about  $129,000.  The  receipts  were  under 
$121,000,  leaving  a  deficit  of  about  $8,000. 
Conspicuous  items  on  the  list  are:  Salaries 
of  surgeons,  $20,210.  and  fees  of  emergency 
surgeons,  $4,344.  The  surgeons  of  the  de- 
partment are  paid  in  three  ways — by  trans- 
portation alone,  by  transportation  and  sal- 
ary, and  by  fees.  The  latter  are  paid  to 
emergency  surgeons  only;  that  is,  surgeons 
at  smaller  points,  where  the  service  is  ir- 
regular. For  the  $4,344  paid  out  in  this 
way  1,276  visits  were  made,  at  an  average 
cost  of  $3.40  a  visit.  Dr.  Ainsworth  says 
that  if  the  regular  surgeons  were  paid  by 
fees  as  the  emergency  surgeons  are,  thg 
cost  for  the  same  period  would  have  been 
$331,000;  but  for  the  amount  actually  paid 
— $20,210 — these  surgeons  realized  an  aver- 
age of  20  7/10  cents  a  visit.  In  San  Fran- 
cisco the  average  is  even  much  lower.  Oper- 
ations that  in  private  practice  command  any- 
where from  a  few  hundred  to  many  thou- 
sands of  dollars,  are  performed  for  about 
10  cents.  Of  course,  the  value  of  the  trans- 
portation is  not  included  in  these  estimates, 
but  according  to  Dr.  Ainsworth  most 
of  the  surgeons  rarely  make  use  of  their 
transportation.  To  those  who  have  an  im- 
pression that  surgeons  in  railroad  service  re- 
ceive high  pay  in  proportion  to  the  work 
they  do,  these  figures  will  be  illuminating. 

The  paper  advocates  the  establishment  of 
small  emergency  hospitals  at  shops  and 
yards  and  at  enough  other  points  to  insure 
prompt  care  to  the  seriously  ill  or  injured 
and  avoid  the  danger  of  moving  such  cases 
a  long  distance  to  the  main  hospital.  This 
provision,  it  says,  would  be  the  means  of 
saving  many  lives  on  western  railroads.  It 
is,  of  course,  unnecessary  on  eastern  lines, 
traversing  thickly  populated  districts. 

Some  of  the  hospital  associations  maintain 
wards  in  public  or  private  hospitals  at  im- 
portant points  along  the  line,  as  adjuncts  to 
their  own  hospitals.  A  feature  of  the 
Northern  Pacific  Hospital  at  Brainerd,  Minn., 
is  a  training  school  for  nurses. 
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tion  appears  to  be  the   result  of  the  hear- 
ing held  by  the  Interstate  Commerce  Com- 
mission  at  Chicago   last  week.     The  agita- 
tion of  this  matter  in  the  newspapers  during 
the  past  few  months   has  all  the  time  ap- 
peared to  be  little  more  than  a  tempest  in  a 
teapot,  and  the  present  result  indicates  that 
appearances  were  correct.    There  were  only 
two  grievances   worth   mentioning,   and  the 
representative  of  the  railroads  seems  to  have 
been  right  in  asserting  that  even  these  two 
would  not  have  amounted  to  much  but  for 
the  abnormal  activity  of  two  or  three  self-ap- 
pointed shouters  for  the  shippers.     The  first 
grievance  was  based  on   the  threat  to  add 
20   per   cent,    to   what   have   been   generally 
accepted  as  normal  freight  rates  unless  the 
shipper,   by   a   written   agreement   for   each 
shipment,   would   assume   his    own   risks   of 
damage  on  fragile  articles  or  things  not  prop- 
erly packed,  and  the  second  on  the  "not  nego- 
tiable" clause.    The  railroads  have  practical- 
ly backed  down  on  both  points.     As  to  fix- 
ing bills  of  lading  so  that  the  shipper  could 
not  use  them  as  a  draft  to  get  money  on 
his  goods  through  the  banks,  it  is  now  as- 
serted that  there  was  never  any  intention  of 
doing  it;  the  "not  negotiable"  clause  was  to 
be  scratched  off  whenever  the  individual  road 
deemed  it  proper  to  do  so.      Of  course  it  would 
have  to  do  this  whenever  the  interest  of  a 
good  shipper  demanded  it,  and  that  of  course 
insured  the  concession  to  all  shippers  need- 
ing it.     Evidently  if  the  railroads  had  put 
this  matter  into  the  hands  of  their  best  dip- 
lomats the  public  agitation  would  not  have 
occurred  at  all.     The  20  per  cent,  addition 
was,  of  course,  unreasonable  from  the  begin- 
ning.   The  demand  is  not  a  new  one;  it  has 
existed,  on  paper,  for  years,  but  everybody 
knew  it  was  absurd.    Probably  two  or  three 
per  cent,   would   more  than  cover  the   real 
risks  of  loss;    the  other  18  or  17  per  cent. 
is  penalty.     Such  a  penalty  is  all  right  in 
theory;     but    besides    being     excessive    in 
amount  it  was  doomed  to  failure  by  the  in- 
consistencies   surrounding    it.     How    can    a 
railroad    impose    penalties    when    shippers 
everywhere   look   upon   the   railroads   them- 
selves as  law-breakers?     The  imposition  of 
penalties  is  a  function  of  sovereignty;   and 
the  railroad  officer  who  thinks  that  the  pub- 
lic  will   tolerate   anything  original   in  that 
line  from  him  is  about  30  years  behind  the 
times.     Then,   again,   this  penalty   business 
would  be  a  move  in  the  direction  of  stiffness 
and  more  business-like  methods;  but  most  of 
the  large  shippers  of  the  country  are  accus- 
tomed to   expect   from   railroad  traffic  men 
something   of   an   opposite   nature;    evasion 
of  salutary  rules,  and  tricks  to  get  business 
by  giving  something  to  the  shipper  instead 
of  taking  something  from  him.     The  situa- 
tion in  this  matter  appears  to  be  somewhat 
parallel  to  that  sometimes  seen  in  the  pas- 
senger department,  where  a  railroad  preaches 
regularity   four   days   in   the   week   through 
its    agents'    announcements    and    its    press 
agents'  interviews,  and  the  other  three  days 
makes  private  concessions  or  works  tricks  by 
means  of  the  scalpers'  offices. 


The  trunk  lines,  and  the  other  railroads 
in  oflJicial  classification  territory,  through 
their  bill  of  lading  committee,  have  an- 
nounced that  the  date  for  putting  the  pro- 
posed new  uniform  bill  of  lading  in  effect 
has  been  postponed  until  April  1.     This  ac- 


The  complaint  which  Detroit,  Cleveland 
and  other  cities  that  are  about  half  way  be- 
tween the  75th  and  the  90th  meridians  make 
against  standard  time  is  just;  indeed,  it  is 
more  than  just,  if  we  may  use  such  a  para- 
doxical term;  for  not  only  is  Central  Time 
too  slow  for  them;  the  people  are  too  fast 
even  for  their  own  cherished  local  time,  and 
ought  to  have  the  Eastern  standard.  This  is 
the  burden  of  an  argument  presented  by  Mr. 
E.  C.  Hargrave  which  we  print  in  another 
column.  Assuming  that  the  normal  working 
day  is  from  7  a.m.  to  6  p.m.  apd  that  the 
desideratum  is  to  so  set  our  clocks  that  we 
shall  secure,  in  the  autumn,  when  everybody 
is  busiest,  the  largest  amount  of  daylight  be- 
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tween  those  hours,  he  quickly  shows  that 
Detroit  time  is  too  slow  for  Detroit,  and  that 
the  people  of  that  city  had  better  adopt  Utica 
time  (75th  meridian  or  Eastern  standard  i. 
On  the  same  basis  we  in  New  York  had  bet- 
ter adopt  Kennebunkport  time:  but  perhai'S 
to  mention  this  at  this  time  would  be  lug- 
ging in  a  side  issue;  so  we  will  let  it  pas?. 
Not  having  so  warm  a  sympathy  as  we  ought 
toward  our  brothers  who  live  in  Detroit,  we 
had  always  thought  that  their  proper  course, 
if  they  didn't  like  to  go  to  work  at  7  o'clock 
by  St.  Louis  time,  was  to  go  to  work  at  6:30 
by  St.  Louis  time.  Living  here  in  snug  com- 
fort, only  four  minutes  from  the  75th  meri- 
dian, which  is  very  close  to  the  city  that  now 
rules  the  world  (i.e.,  rules  the  greatest 
"world-power"),  we  had  never  thought  that 
getting  up  at  6  o'clock  became  a  hardship 
simpl>-  because  the  clock  showed  5:30.  But 
it  appears  that  every  suggestion  to  use  the 
Central  Standard  in  Detroit  factories  is  met 
by  the  opposition  of  the  labor  unions — and 
no  labor  union  is  ever  mistaken  as  to  what 
it  wants.  The  final  and  insurmountable  dif- 
ficulty with  Central  Time  in  Detroit  is  that 
the  churches  and  theatres  are  determined 
to  begin  their  evening  services  and  entertain- 
ments at  8  o'clock,  so  that  the  poor  shop 
man  who  ends  his  day's  work  at  5:30  has  a 
half  hour  more  time  than  he  needs  for  put- 
ting on  his  evening  suit.  He  loses  a  half 
hour  at  home  in  the  morning,  when  he  needs 
the  time,  and  makes  it  up  in  the  evening 
when  he  does  not  need  it.  The  chief  trouble, 
however,  with  Mr.  Hargrave's  plan,  is  that 
Chicago  will  not  accept  it.  Could  that  proud 
city,  after  21  years  of  normal  and  easy  time- 
reckoning,  think  for  a  moment  of  having 
two  clocks,  an  hour  apart,  in  each  of  its 
great  railroad  stations  (except  the  North 
Western )  ?     Never ! 


The  general  manager  of  the  Chicago  & 
North  Western  has  issued  a  circular  to 
superintendents  and  yardmasters  which 
reads  as  follows: 

"See  that  a  minimum  time  i.s  ab.solutely  af- 
forded train  and  engine  crew.s  for  re.st  a-s  fol- 
lows : 

"Men  ten  hours  or  less  on  duty,  eight  hours' 
rest,  minimum. 

"Men  twelve  hour.s  on  duty,  ten  hours'  rest, 
minimum. 

"Men  fourteen  hours  on  duty  or  more,  twelve 
hours'  rest,  minimum. 

"Keej)  before  the  train  dispatcher  such  record 
of  movement  of  crews  as  absolutely  will  prevent 
an  engineman  or  trainman  from  going  out  on 
a  run  without  the  full  allotted  time  for  rest. 

"Check  thLs  matter  up  personally  to  see  that 
the  rule  is  being  carried  out,  examining  reports 
Iieriodically  as  to  rest  actually  allowed." 

In  order  that  a  check  may  be  maintained, 
the  proper  officials  at  terminals  are  being 
provided  with  what  is  known  as  a  "rest 
book,"  in  which  records  of  every  crew  will 
be  kept.  The  reporter  who  publishes  this 
circular  says  that  all  of  the  Chicago  super- 
intendents are  considering  the  subject  and 
all  are  of  opinion  that  rest  must  be  assured 
"except  in  emergencies."  But  why  this  ex- 
f-eption?  Is  not  an  emergency  just  the  time 
when  some  man's  judgment  will  fail?  Occa- 
sions will  arise  when  a  conductor  or  an  en- 
gineman will  be  unable  to  take  his  train  to 
destination  in  less  than,  .say,  20  hours;  but 
should  not  such  cases  be  subject  to  the  rule, 
without  exception?  If  the  rule  makes  the 
work-time  limit  15  hours,  why  not  require 
the  train  to  be  sidetracked  (or,  if  stalled, 
to  be  deprived  of  its  main  track  rights)  on 
the  expiration  of  that  time,  unless  the  super- 
intendent specifically  suspends  the  rule  in 
each  case?  The  trainmaster  and  despatcher 
are  under  constant  temptation  to  stretch  the 
meaning  of  the  term  "emergency,"  and  it 
would    be   salutary   to  require  them   to   get 


their  judgment  confirmed,  every  time,  by  a 
higher  officer,  before  allowing  a  man  to  work 
excessive  hours.  The  modification  of  rest- 
rules  should  be  made  difficult.  This  would 
tend  to  cultivate  in  the  minds  of  all  con- 
cerned a  sense  of  the  dangers  that  it  is  de- 
sired to  guard  against  and  would  help  the 
runners  and  conductors  themselves  to  realize 
the  importance  of  taking  special  pains  to 
keep  themselves  awake  when  working  longer 
than  usual.  Cultivation  of  an  adequate  sense 
of  dangers  and  responsibilities  is,  indeed, 
one  of  the  main  benefits  of  such  a  circular 
as  that  which  the  North  Western  has  issued; 
for  the  mere  correction  of  hours  is  not  In 
itself  an  infallible  corrective  of  practice. 
Men  sometimes  sleep  when  they  have  been 
on  duty  much  less  than  10  hours. 


Senator  Elkins,  Chairman  of  the  Senate 
Committee  on  Interstate  Commerce,  said  at 
Washington  this  week  that  his  committee 
would  probably  propose  the  creation  of  an 
interstate  commerce  court,  to  be  composed  of 
nine  members,  including  one  from  each  ju- 
dicial circuit;  but  he  does  not  think  that 
Congress  is  likely  to  pass  any  law  affecting 
rates  of  transportation  at  this  session.  The 
utterances  of  President  Roosevelt  in  his  an- 
nual message  on  the  subject  of  railroad  rate 
regulation  have  been  the  most  prominent 
topic  of  discussion  in  Washington  during  the 
past  ten  days.  All  are  agreed  that  the 
present  Congress  is  not  likely  to  act.  Some 
of  the  observers  say  that  this  is  due  to  the 
settled  oppositon  of  the  members  of  the  com- 
merce committees  in  both  houses,  who  have 
prevented  action  each  year  for  several  years 
past;  while  others  think  that  a  majority  of 
both  houses  of  Congress  is  now  Convinced 
that  action  must  be  taken  in  order  to  meet 
the  pressing  demands  of  the  West,  but  that 
the  technical  difficulties  of  the  subject,  when 
it  comes  to  the  drafting  of  a  bill,  will  make 
it  impossible  to  reach  an  agreement  before 
March  4.  When,  at  a  committee  meeting 
last  week,  it  was  proposed  to  order  a  series 
of  hearings  on  the  question,  Mr.  E.  P.  Ba- 
con, the  chief  advocate  of  a  law  to  give 
rate  making  powers  to  the  Interstate  Com- 
merce Commission,  said  that  hearings  were 
not  necessary;  everybody  knows  the  facts; 
the  thing  now  is  to  act.  In  this  Mr.  Bacon 
is  substantially  correct.  Congrressman  Steen- 
erson,  of  Minnesota,  has  introduced  a  bill  to 
give  the  Interstate  Commerce  Commission 
rate-making  powers.  It  appears  to  contain 
nothing  new  or  different  from  what  is  al- 
ready embodied  in  the  bills  presented  a  year 
ago  by  Senator  Quarles  and  Representative 
Cooper.  Some  of  the  gossips  say  that  the 
President  will  send  to  Congress  another  mes- 
sage on  this  subject.  It  was  announced  in 
Washington  this  week  that  Mr.  Paul  Morton 
Secretary  of  the  Navy,  would  continue  in 
the  cabinet  beyond  the  President's  present 
term.  It  does  not  appear  whether  Mr.  Mor- 
ton is  to  remain  at  the  head  of  the  Navy 
Department  or  is  to  take  one  of  the  other 
portfolios;  but  it  is  said  that  the  President 
desires  to  keep  him  as  an  adviser  on  the 
question  of  railroad  rate  legislation,  on 
wnlch  Mr.  Morton  is  said  to  believe  that  ac- 
tion is  necessary.  Comment  on  government 
control  of  rate-making  will  be  found  in  an- 
other article  in  this  issue. 


NEW  PUBLICATIONS. 


has  made  rapid  strides  forward,  and  the 
1898  edition  of  The  Roadmasters'  Assistant 
haviug  become  out-of-date,  a  new  and  re- 
vised edition  of  this  useful  little  guide  and 
leference  book  was  made  necessary.  No  at- 
tempt has  been  made  to  change  the  arrange- 
ment or  scope  of  the  subject-matter  in  the 
present  edition,  but  the  text  has  been  care- 
fully edited  and  the  illustrations  revised, 
and  new  ones  substituted  in  many  places. 
The  most  important  changes  have  been  made 
in  the  chapters  on  Rails  and  Rail  Fasten- 
ings, which  have  been  entirely  rewritten. 
The  chapter  on  Water  Supply  has  been 
added'  to  and  enlarged  to  include  water  soft- 
ening plants  and  gasoline  pumping  engines. 
Other  books  have  been  written  on  track  and 
allied  subjects  which  are  full  of  theory, 
and  opinion.  The  Roadmasters'  Assistant 
has  been  written  with  a  different  object 
in  view.  The  aim  has  been  to  make  a  prac- 
tical book  for  practical  men,  convenient  in 
size  and  arrangement  and  simple  in  lan- 
guage. 


CONTRIBUTIOMS 


Suggested  Changes   in  Standard  Time. 


The  Roadmasters'  Assistant.     New  and  Re- 
vised   Edition.      New    York:     1904.      The 
Railhoad     Gazette.       Cloth,     290     pages. 
Price,  ?1.50. 
Within   the   last  five   or   six    years   the   art 
of  railroad  track  building  and  maintenance 


Bay  City,  Mich.,  Dec.  1.  1904. 
To  THE  Editor  of  the  Railuoad  Gazette: 

The  object  of  this  article  is  to  discuss 
whether  the  irregular  division  between  east- 
ern and  central  time  should  not  have  been 
farther  west,  and  instead  of  being  where 
shown  by  line  No.  1,  on  the  first  diagram, 
should  be  about  where  line  No.  2  is  drawn. 

In  1883  the  railroad  companies  of  the 
United  States  a:nd  Canada  adopted  what  has 
since  been  known  as  Standard  Time.  The 
wisdom  of  its  adoption  has  ever  since  been 
fully  proven  by  its  great  convenience  to  the 
traveling  public,  as  well  as  to  the  railroad 
companies.  All  who  traveled  previous  to  that 
time  can  well  remember  the  great  confusion 
of  times  at  all  places,  not  only  where  eastern 
and  western  roads  met,  but  in  almost  all 
towns  and  cities  through  which  such  roads 
ran.  For  many  years  prior  to  this,  the  sub- 
ject of  some  uniform  standard  of  time  that 
could  be  adopted  by  all  the  people  or  with 
which  the  time  used  in  the  different  sections- 
of  the  country  could  be  compared,  had  been 
discussed. 

Of  course  it  is  universally  known,  and  is 
only  mentioned  here  to  get  the  subject  clear- 
ly before  us,  that  as  we  travel  from  any 
point  westward  time  gets  slower  as  com- 
pared with  the  starting  point.  Again,  trav- 
eling in  an  easterly  direction  time  Is  faster. 
The  rate 'at  which  time  changes  is  one  hour 
for  each  15  deg.  of  longitude.  It  makes  a 
difference  of  about  one  hour  between  New 
York  and  Chicago,  and  three  hours  between 
New  York  and  San  Francisco.  Because  of 
the  great  difference  between  the  eastern  and 
western  sections  of  our  country,  it  would 
be  practically  impossible  to  use  the  same 
time;  that  is,  to  have  the  clocks  in  all  parts 
of  the  country  set  at  the  same  hour,  because 
there  would  be  too  great  a  difference  be- 
tween part  of  the  clocks  and  solar  time. 
Before  the  adoption  of  standard  time,  in 
most  cities  the  time  due  to  their  location  on 
a  certain  meridian  was  in  use,  and  in  others,, 
the  time  of  a  nearby  observatory.  This  time 
was  designated  local  time.  The  great  dif- 
ficulty and  inconvenience  of  using  local  time 
grew  out  of  the  great  magnitude  and  import- 
ance of  the  railroads.  The  managers  of  th» 
different  railroads  selected  for  their  use  the 
time  of  the  most  Important  or  the  most  cen- 
tral city  on  their  line.  Sometimes  there 
was  one  standard  for  one  part  of  the  line, 
another  for  another  part.    It  was  almost  im- 
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possible  to  keep  track  of  the  times  of  the 
railroads  and  connecting  roads  at  junction 
points.  There  were  about  75  different  timea 
in  use  on  the  railroads  of  the  United  States. 
Before  1883  the  railroads  were  in  many 
localities  running  on  a  time  of  their  own 
arbitrarily  adopted,  while  the  residents  used 
local  time;  also,  in  many  cities  where  local 
time  was  used  by  the  inhabitants,  different 
roads  running  into  the  same  place  would 
be  using  different  times.  Detroit,  New 
Haven,  and  a  number  of  other  cities,  had 
three  times  in  general  use  by  the  citizens 
and  railroads.  In  making  a  trip  from  Bos- 
ton to  Washington  the  time  by  which  the 
railroads  operated  changed  five  times.  Al- 
most endless  was  the  confusion  of  the  trav- 
eler, and  not  much  less  that  of  the  railroads. 
In  1883  all  this  was  changed;  a  standard  of 
time  was  adopted  by  the  railroad  companies; 
and  now,  while  in  the  nature  of  things, 
changes  of  time  must  occur,  each  change 
is  a  difference  of  exactly  one  hour.  The  sub- 
ject was  discussed  for  years  and  finally  the 
details  of  a  plan  were  worked  out  by  Mr. 
W.  F.  Allen,  Secretary  of  the  General  and 
Southern  Railway  Time  Conventions,  held  in 
New  York  and  Chicago  in  April  of  1883, 
where  the  following  resolutions  were 
adopted: 

1.  That  all  roads  now  using  Boston,  New 
York,  Philadelphia,  Baltimore,  Toronto, 
Hamilton  or  Washington  time  as  standard, 
based  upon  meridians  east  of  these  points, 
or  adjacent  thereto,  shall  be  governed  by  the 
75th  meridian  or  eastern  time  (four  minutes 
slower  than  New  York  time). 

2.  That  all  roads  now  using  Columbus, 
Savannah,  Indianapolis,  Atlanta,  Erie,  Louis- 
ville, Chicago,  Jefferson  City,  St.  Paul  or 
Kansas  City  time,  or  standards  based  upon 
meridians  adjacent  thereto,  shall  be  run  by 
90th  meridian  time,  to  be  called  Central 
Time,  one  hour  slower  than  Eastern  time, 
and  nine  minutes  slower  than  Chicago  time. 

3.  That  west  of  the  above  named  section 
the  roads  shall  be  run  by  the  105th  and  120th 
meridian  times,  respectively,  two  and  three 
hours  slower  than  Eastern  time. 

4.  That  all  changes  from  one  hour  stan- 
dard to  another  shall  be  made  at  the  termini 
■of  roads  or  at  the  ends  of  divisions. 

Standard  time  as  agreed  upon  was  adopted 
by  most  of  the  New  England  railroads  Octo- 
ber 7,  and  by  nearly  all  the  other  railroads 
■east  of  the  Rocky  Mountains  Nov.  18,  1883. 
Most  of  the  towns  and  cities  soon  followed 


take  their  time.  Pour  other  very  irreg;ular 
lines  are  shown,  each  line  being  numbered. 
These  lines,  except  number  two,  mark  as 
nearly  as  can  be  marked  the  division  between 
the  sections.  No  definite  division  can  be 
made,  because  sometimes  railroad  lines  will 
run  close  together,  nearly  parallel,  and  the 
places  where  they  change  may  be  many  miles 
east  or  west  of  each  other.  To  illustrate: 
The  Lake  Shore  &  Michigan  Southern  and 
Michigan  Central  Railways  change  from 
Eastern  to  Central  time  at  Buffalo;  the 
Grand  Trunk  changes  at  Detroit,  230  miles 
further  west;  one  railroad  changes  at  Colum- 
bia, S.  C;  others  at  Gainesville,  Ga.  Note 
that  line  No.  3,  which  marks  the  western 
boundary  of  the  section  that  takes  its  time 
from  the  90th  meridian,  near  the  southern 
end,  passes  to  the  west  of  the  105th  meri- 
dian, the  time  of  which  meridian  is  the 
standard  for  mountain  time. 

Between  Eastern  and  Central  time  changes, 
are  made  at  Sault  Ste.  Marie,  Cartier,  Sar- 
nia  and  Windsor,  Ont.;  Buffalo,  Dunkirk, 
and  Salamanca,  N.  Y.;  Butler,  Corry,  Erie, 
Franklin,  Newcastle,  Oil  City,  Pittsburg. 
Titusville,  Union  City  and  Washington,  Pa.: 
Benwood,  Kenova,  Parkersburg,  Wheeling  and 
Williamson,  W.  Va.;  Asheville,  N.  C;  Colum- 
bia, S.  C;  Athens,  Augusta,  Central  Junc- 
the  example  of  the  railroads,  but  although  tion  and  Gainesville,  Ga.  The  changes  be- 
Standard  time  has  been  largely  adopted  for  tween  Central  and  Mountain  time  are  made 
general  use,  it  must  be  clearly  borne  in  mind  at  Mandan,  Minot  and  Portal,  N.  Dak.;  Alli- 
that  it  was  invented  and  adopted  by  the  anca.  Long  Pine,  McCook  and  North  Platte, 
railroad  companies  solely  for  their  conveni-  Neb.;  Cheyenne  Wells  and  Holyoke,  Colo.; 
ence,  without  once  consulting  any  commu-  Dodge  City,  Hoisington  and  Oakley,  Kan.; 
nity  as  to  whether  they  would  use  it  or  not.  Texline  and  El  Paso,  Tex.  Between  Moun- 
How  the  clock  time  agreed  with  solar  time  tain  and  Pacific  sections  at  Spokane,  Wash.; 
or  hours  of  daylight,  or  the  convenience  of  Troy,  Mont.;  Huntington,  Ore.;  Ogden,  Utah; 
the  people  along  their 
lines,  had  nothing  to  do 
with  its  adoption.  To 
quote  from  one  of 
its  principal  advocates; 
"The  people  will  have  to 
travel  by  Standard  time 
whether  they  eat  and 
sleep  by  it  or  not." 

The  country  was  di- 
vided into  four  irregu- 
lar sections.  Commenc- 
ing from  the  east,  the 
first  section  takes  the 
time  of  the  75th  merid- 
ian, which  is  known  as 
Eastern  time;  the  sec- 
ond section,  the  time 
of  the  90th  meridian, 
known  as  Central  time; 
the  third  section  of  tho 
105th,  known  as  Moun- 
tain time;  and  the 
fourth  of  the  120th, 
known  as  Pacific  time. 
The  limits  of  these  sec- 
tions are  not  regular, 
because  the  railroads 
had  to  select  certain 
places  or  cities  as  points 
at  which  it  would  suit 
their  convenience  for 
their  lines  to  change 
from  one  time  to  an- 
other. These  time 
change  points  in  most 
cases  were  the  railroad 
terminals,  although  a 
very  few  of  them  were 
simply  important  divi- 
sion points.  This  will  best  be  understood  by  Seligman,  Ariz.,  and  Deming,  N.  Mex.  It  .is 
looking  at  the  accompanying  map  (Fig.  1),  readily  understood  that  in  the  part  of  any 
a  glance  at  which  will  show  the  different  section  lying  east  of  the  meridian  from  which 
points  where  the  changes  in  time  are  made,  it  takes  its  time,  the  Standard  time  adopted 
It  will  be  seen  that  four  heavy  lines,  run-  is  slower  than  the  local  time  formerly  used, 
ning  north  and  south,  mark  the  location  of  and  in  the  part  lying  west  of  the  meridian 
the  75th,  90th,  105th  and  120th  meridians.  Standard  time  is  faster  than  local  time.  To 
the  ones  from  which  the  different  sections    illustrate:      The  following  cities  lie  east  of 
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Jan.     1  . .  . 

...12:03:24 

July     1    .  . 

Jan.  15  . . . 

. .  .12:09:21 

July  15  .. 

Feb.      1    .  . 

. .  .12:13:41 

August     1 

Feb.  15   .  .. 

.  .  .12:14:21 

August  15 

March     1   . 

. .  .12:12:40 

Sept.     1   . 

March  15   . 

...12:09:17 

Sept.    15    . 

April     1    .  . 

...12:04:11 

Oct.     1   .  . 

April  15    .  . 

..  .12:00:14 

Oct.  15   . . 

May     1 

.  ..11:57:07 

Nov.     1   .  . 

May  15   .  .. 

. .  .11  :56:11 

Nov.  1.-.    .. 

June     1   . . 

.  .  .11  :57  :29 

Dec.     1   .. 

June  15   . . 

. .  .12:00:02 

Dec.  15  .. 

the  T.5tti  meridian,  the  time  of  which  is  used 
for  Eastern  standard.  The  numbers  set  op- 
posite each  city  show  the  number  of  minutes 
Standard  time  is  slower  than  local:  Port- 
land, IS  minutes;  Boston,  16;  New  Haven. 
i»;  Albany,  5;   New  York,  4. 

The  following  large  cities  lie  west  of  the 
meridian,  so  that  Standard  time  is  faster, 
as  follows:  Syracuse,  5  minutes;  Rochester, 
10;  Buffalo,  15;  Erie,  22;  Pittsburg,  20: 
Wheeling,  23;  Washington,  9;  Richmond,  10; 
Columbia,  24;   Windsor,  Ont.,  30. 

In  the  following  cities  lying  in  the  eastern 
part  of  the  section  using  Central  time.  Stan- 
dard time  is  slower  than  local  time,  as  fol- 
lows: Cleveland,  34  minutes,  Columbus,  28; 
Detroit,  28;  Dayton,  23;  Cincinnati,  21;  In- 
dianapolis, 15;   Chicago,  10. 

Local  time  is  often  spoken  of  as  "God's 
time,"  while  Standard  time  is  called  "man's 
time."  As  a  matter  of  fact,  "God's  time," 
or  true  local  time,  is  never  used  because  it  is 
too  irregular,  which  irregularity  is  caused  by 
the  variation  of  the  earth  in  its  orbit  and  its 
inclination  from  or  toward  the  sun.  This 
variation  from  the  time  known  as  local  time 
amounts  to  over  one-half  hour  during  the 
course  of  a  year,  as  will  be  seen  below.  The 
time  set  opposite  the  day  of  the  month  is  the 
local  time  when  the  sun  is  directly  over  the 
meridian;  12  o'clock: 

..  .12:03:26 
...  12  :05  :3S 
...12:06:11 
..  .12:04:29 
...12:00:10 
..  .11  :55  :27 
..  .11  :49  :5G 
..  .11  :46:00 
..  .11  :43:42 
.  ..11  :44:34 
..  .11  :48:52 
..  .11  :54:54 

It  will  be  seen  that  a  large  variation  from 
actual  sun  time  was  averaged  up  by  man, 
when  what  is  known  as  local  time  was 
adopted.  Our  method  of  keeping  time  was 
designed  and  adopted  for  man's  conveni- 
ence. This  was  better  understood,  and  the 
direct  object  when  Standard  time  was 
adopted.  Yet  with  this  in  view,  at  many 
points.  Standard  time  makes  wprse  a  defect 
that  has  always  existed  in  local  time,  that  is, 
the  center  of  the  period  of  light  does  not 
come  at  the  middle  of  the  working  day.  It 
does  not  make  much  difference  in  the  sum- 
mer time,  when  there  is  always  more  light 
than  is  used,  but  in  the  months  when  day- 
light is  the  shortest,  and  especially  in  the 
fall,  when  there  is  much  work  to  do,  it  is 
serious. 

This  causes  the  most  inconvenience  where 
there  is  much  work  to  do,  and  it  is  difficult 
or  undesirable  to  have  artificial  light.  This 
includes  a  great  deal  of  labor.  To  illustrate: 
October  1st  the  sun  rises  at  5.57  and  sets  at 
5.41.  As  most  work  commences  at  7  a.m.  and 
stops  at  6  p.m.,  it  is  seen  that  the  sun  rises 
1  hour  4  minutes  before  time  to  commence 
work  and  sets  four  minutes  before  time  to 
stop  work.  October  15th  the  sun  rises  at 
6.14  and  sets  at  5.18.  November  1st  it  rises 
at  6.33  and  sets  at  4.58.  November  15th  it 
rises  at  6.52  and  sets  at  4.38;  that  is,  it  rises 
eight  minutes  before  time  to  commence  work 
and  sets  1  hour  and  22  minutes  before  time 
to  stop  work. 

It  has  been  the  practice  in  many  places 
where  large  numbers  of  men  are  employed  to 
set  the  clocks  one-half  hour  faster  than  the 
local  time,  when  the  days  begin  to  shorten. 
In  mining  regions  and  in  communities  large- 
ly dominated  by  one  or  a  few  large  manu- 
facturing plants,  it  is  at  the  present  time 
the  custom  to  change  the  clocks  and  blow 
the  morning,  noon  and  night  whistles  with- 
o.ut  regard  to  either  standard  or  local  time, 
and  simply  make  the  noon  hour  the  middle 
daylight  point,  to  the  end  of  getting  all  of 
the  fall  and  winter  daylight  within  the  work- 


ing hours.  The  writer  visited  a  town  north 
of  Detroit  containing  a  number  of  lumber, 
manufacturing  and  finishing  works  belong- 
ing to  one  company.  The  works  and  all  the 
people  were  using  Eastern  Standard  time, 
while  the  railroads  were  using  Central  Stan- 
dard time.  It  gave  great  satisfaction  but 
would  have  been  much  better  had  the  rail- 
loads  used  the  same  time. 

When  Standard  time  was  adopted  in  the 
cities  lying  east  of  the  meridian  from  which 
their  time  is  reckoned,  the  length  of  the 
period  of  daylight  before  the  time  to  com- 
mence work,  and  the  period  of  darkness  be- 
fore time  to  stop  work,  were  greatly  in- 
creased. To  illustrate:  Take  the  case  of 
Cleveland,  which  uses  Central  time.  Octo- 
ber 1st  the  sun  rises  by  Standard  tinae  at 
5.24  and  sets  at  5.12;  it  rises  1  hour  and  37 
minutes  before  time  to  go  to  work  and  sets 
49  minutes  before  time  to  stop.  October  15th 
the  sun  rises  at  5.41  and  sets  at  4.45.  Novem- 
ber 1st  it  rises  at  6  and  sets  at  4.20.  Novem- 
ber 15th  it  rises  at  6.19  and  sets  at  4.05.  It 
is  readily  seen  how  great  an  inconvenience 
this  causes.  As  a  result,  in  cities  situated 
as  are  Cleveland,  Columbus,  Toledo  and 
others  about  on  the  same  meridian,  all  the 
enterprises  that  employ  labor  either  run  by 
local  time,  or — which  is  the  same  thing — 
commence  one-half  hour  earlier  by  the  clock, 
keeping  Standard  time.  Some  cities,  like  De- 
troit, refuse  to  adopt  Standard  time,  and  the 
reason  for  not  adopting  it  is  always  because 
of  the  protest  of  the  laboring  classes. 

The  Mayor  of  Detroit  writes:  "Many  ef- 
forts have  been  made  by  various  interests  to 
have  the  city  government  adopt  the  Central 
Standard  time,  but  on  each  occasion  there 
has  been  such  a  protest  from  labor  organiza- 
tions, some  of  our  merchants  and  others, 
that  the  plan  has  been  overwhelmingly  de- 
feated." 

The  argument  is  often  advanced,  if  the 
clock  is  set  Ijack,  soon  everything  adjusts 
itself  to  the  new  order,  and  no  one  knows 
the  difference.  One  of  the  main  things,  the  sun, 
refuses  to  be  adjusted  by  it,  and  factories  and 
other  industries  will  run  approximately  to 
the  time  that  gives  the  most .  light  during 
the  period  of  work.  Again,  the  argument  Is 
advanced,  suppose  work  starts  at  6.30  in- 
stead of  7  and  stops  at  5.30  instead  of  6,  is 
that  not  .practically  the  same  for  the  men? 
Granted,  as  far  as  that  goes,  and  it  would 
be  the  same  if  the  trades  people  and  profes- 
sional men  would  do  their  work  one-half 
hour  earlier,  and  if  the  churches,  theatres 
and  evening  meetings  would  also  start  by 
time  one-half  hour  sooner;  but  they  do  not 
and  will  not,  and  the  only  reason  that  can 
be  given  is  that  they  have  been  accustomed 
to  certain  hours  and  will  not  change.  As  a 
result,  the  men  who  do  most  of  the  work  go 
to  and  from  work  by  a  time  one-half  hour 
earlier  than  in  general  use.  After  leaving 
their  place  of  employment,  every  other  place 
goes  by  the  slower  time,  resulting  in  the 
loss  of  pne-half  hour's  time  in  the  evening, 
which  half  hour  has  to  be  made  up  by  get- 
ting up  one-half  hour  earlier  to  go  to  work 
by  the  faster  time.  There  is  no  doubt  but 
this  is  a  considerable  hardship  and  that 
their  objections  are  well  taken. 

In  some  cities  the  schools  either  run  on 
local  time  or  have  their  sessions  commenced 
earlier  by  Standard  time.  This  brings  the 
noon  hour  at  11.30  instead  of  12,  which 
again,  in  all  families,  except  of  the  working 
people  referred  to  above,  deranges  the  noon 
day  meal.  In  the  schools  which  run  on  Stan- 
dard time  and  usual  hours  the  noon  day 
meal  comes  at  the  wrong  time  for  those  using 
the  faster  time,  and  it  is  also  difficult  to  get 
sufficient  light  for  the  pupils  to  study  by  late 
in  the  afternoon  of  the  short  days.  In  many 
places  where  artificial  light  cannot  be  had 


during  short  days,  darkness  comes  on  before 
the  time  for  the  men  to  stop  work,  causing 
loss  to  the  employees  and  employers;  loss 
also,  because  less  work  can  be  performed, 
and  probably  what  is  done  is  of  inferior 
quality. 

The  writer  wrote  to  nearly  all  the  cities 
located  about  on  the  same  meridian  as  De- 
troit, Toledo,  Cincinnati,  etc.,  and  from  the 
answers  received  it  was  found  that  practicab- 
ly all  the  factories  run  on  either  local  tirne 
or  one-half  hour  faster  of  Standard  time; 
that  the  time  as  now  used  causes  confusion, 
and  is  not  satisfactory.  These  letters  were 
addressed  to  the  mayors  of  the  different 
cities. 

As  a  remedy  for  the  troubles  here  re- 
counted the  writer  suggests  that  the  rail- 
roads move  the  division  between  Eastern  and 
Central  time  farther  west,  and  instead  of 
having  it  where  described  above,  it  be  made 
about  on  the  line  of  Lake  Michigan,  Chicago, 
Indianapolis,  Louisville,  Nashville,  Birming- 
ham, Montgomery  and  Mobile.  That  would 
make  Standard  time  the  number  of  minutes 
faster  than  local  time  indicated  by  the  figure 
set  opposite  the  names  of  the  cities  given: 

Detroit    32       Columbus     32 

Toledo    ;i4       Ciucinnati    39 

ricvi^lHiul    20       Dayton   37 

Taking  Cleveland  as  an  example  we  will 
see  how  the  new,  or  Eastern  (instead  of  Cen- 
tral) time  will  fit  the  conditions  of  liglit 
and  suit  all  the  people.  Attention  is  called 
to  Fig.  2.  The  distance  between  the  hori- 
zontal lines,  except  those  drawn  to  show  7 
o'clock  a.m.  and  6  o'clock  p.m..  Eastern  and 
Central  Standard  time,  represents  a  period 
of  one  hour.  The  perpendicular  lines  rep- 
resent the  first  and  fifteenth  of  each  month 
from  September  1  to  January  1.  The  lower 
shaded  portion  shows  the  period  before  sun- 
rise and  the  upper  shaded  portion  after  sun- 
set. 

The  groups  of  three  figures  at  A  and  B 
above  and  below  the  line  of  dates  give  the 
different  times  at  which  the  sun  rises  and 
sets  at  the  dates  given.  The  central  figures 
in  each  group  show  the  time  by  local  time, 
the  upper.  Central  Standard,  and  the  lower. 
Eastern  Standard  time.  Lines  are  drawn 
and  marked  7  a.m.  and  6  p.m.,  local  Eastern 
Standard  and  Central  Standard,  to  show  the 
relation  between  the  time  to  commence  work 
and  sunrise,  and  the  time  to  stop  work  and 
sunset  by  the  times  under  discussion.  By- 
following  the  times  denoting  7  a.m.  and  6 
p.m.  Central  time,  will  be  readily  seen  that 
the  large  section  of  daylight  before  the  time 
to  commence  work,  together  with  the  large 
period  of  darkness  before  it  is  time  to  quit 
work,  making  this  time  absolutely  imprac- 
ticable for  most  kinds  of  work. 

Following  the  lines  marked  7  a.m.  and  6 
p.m.  local,  it  will  be  seen  that  by  local  time 
the  proper  division  of  daylight  to  suit  the 
working  day  is  much  improved,  as  compared 
with  Central  Standard.  Again,  when  we  fol- 
low the  lines  marked  7  a.m.  and  6  p.m.  East- 
ern Standard,  we  find  still  further  improve- 
ment, and  although  by  using  this  time  the 
period  of  light  is  not  evenly  divided  to  suit 
the  start  and  fini.sh  of  the  working  day,  it  is 
approximately  so,  being  a  great  improvement 
over  the  other  times. 

It  has  been  shown  that  the  fall  and  winter 
is  when  the  light  should  be  most  evenly  di- 
vided between  the  time  of  starting  work  In 
the  morning  and  stopping  in  the  evening. 
Using  the  same  dates  as  before — October  1st, 
by  Eastern  time,  the  sun  would  rise  at  6.24 
and  set  at  6.08;  October  15th  it  would  rise 
at  6.41  and. set  at  5.45;  November  1st  it  would 
rise  at  7  and  set  at  5.20;  November  15th  it 
would  rise  at  7.19  and  set  at  5.05.  It  will 
therefore  be  seen  that  by  using  Eastern  time 
in  the  cities  mentioned  and  others  in  the 
same  territory,  the  time  used  would  not  b« 
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'  quite  fast  enough  to  exactly  divide  the  day- 
light between  the  morning  and  evening.  It 
would  not  only  make  it  possible  to  use  Stan- 
dard time  wherever  labor  is  employed,  but 
it  would  also  be  a  great  improvement  even 
upon  the  local  times  formerly  used. 

As  all  the  time  used  is  artificial  and 
made  for  the  convenience  of  the  people,  while 
we  are  making  it  why  not  make  it  as  con- 
venient as  po.ssible?  In  the  letters  men- 
tioned before  written  to  the  mayors  of  a 
large  number  of  cities  and  towns  in  the  ter- 
ritory of  which  we  write,  the  question  was 
asked:  "Would  it  not  be  better  for  all  your 
people  and  especially  those  who  do  ordinary 
labor  if  Standard  time  was  one  hour  faster?" 
The  great  majority  answered:  "Yes,"  and 
a  few  "I  do  not  know;  never  thought  of  it." 
Only  two  said  they  thought  as  there  had  been 
so  much  trouble  getting  Standard  time 
started,  better  leave  it  alone. 

The  following  would  be  some  of  the  ad- 
vantages of  the  change.  The  railroads  would 
have  a  much  longer  run  without  change  of 
time.  Some  of  the  large  lines,  as  the  Mich- 
igan Central,  Grand  Trunk,  Lake  Shore  and 
Michigan  Southern,  Nickel  Plate,  Big  Four 
and  many  others,  would  operate  their  en- 
tire lines  under  one  time,  therefore  caus- 
ing less  confusion  to  the  railroads  and  trav- 
eling public.  It  would  favor  the  people  who 
work,  scholars  in  schools,  and  all  who  need 
more  light  the  latter  part  of  the  day,  during 
the  short  days.  As  the  change  would  do 
no  harm  to  the  merchants  and  tbose  whose 
work  is  connected  with  the  professions  there 
is  no  reason  why  they  should  not  adopt  the 
new  time,  then  all  the  people  would  use  the 
new  time  and  the  present  confusion  cease 
to  exist. 

The  new  time  would  also  be  a  great  ad- 
vantage during  very  hot  weather.  The  hot- 
test part  of  the  day  is  the  middle  of  the 
afternoon,  and  by  moving  the  time  one  hour 
faster  a  much  larger  part  of  the  work  would 
be  performed  before  the  time  of  the  greatest 
heat,  leaving  a  shorter  time  to  work  after 
the  time  of  the  greatest  depression.  The 
writer  has  talked  with  many  and  looked  care- 
fully for  one  reason  why  the  plan  should 
not  be  adopted  and  can  find  none. 

E.    C.    HARGBAVE. 


The      Cole 


Four-Cylinder 
Compound. 


Balanced 


Dec.  3,  1904. 
To  THE  Editor  of  the  Railroad  Gazette: 

1  am  glad  of  the  opportunity  to  read  over 
Mr.  Moore's  criticism  (  see  Railroad  Gazette, 
Dec.  2,  1904,)  of-  the  counterbalance  of  our 
four-cylinder  compound  and  to  expose  the 
fallacy  of  his  reasoning,  and  his  ignoring 
of  certain  elementary  principles  in  mechan- 
ics. It  may  be  interesting  to  call  attention, 
before  proceeding  with  the  argument,  to  the 
fact  that  it  is  well  within  the  mark  to  state 
that  at  least  90  per  cent,  of  all  the  four-cylin- 
der balanced  compound  engines  which  have 
been  built  in  different  parts  of  the  world 
have  the  power  sub-divided,  the  high-pres- 
sure cylinders  driving  one  axle  and  the  low- 
pressure  cylinders  the  other.  In  France, 
where  this  type  of  engine  has  been  success- 
fully used  for  many  years,  this  arrangement 
is  used  practically  to  the  exclusion  of  all 
others;  and  Mr.  De  Glehn,  who,  more  than 
any  other  man,  deserves  credit  for  the  de- 
velopment and  introduction  of  this  type  of 
engine,  recommends  and  uses  this  arrange- 
ment to  the  exclusion  of  practically  all 
others.  The  French  roads  have  at  the  pres- 
ent time  over  1,000  engines  of  this  kind  in 
service. 

The  statement  for  the  New  York  Central 
balanced    locomotive    No.    3,000    that    "four 
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cylinders  are  so  arranged  in  relation  to  each 
other  that  the  horizontal  moving  or  recipro- 
cating parts  balance  each  other  without  the 
use  of  the  customary  counterweights  for 
these  parts  in  the  driving  wheels,"  is  prac- 
tically cc^rrect,  and  the  error  into  which  Mr. 
Moore  has  fallen  in  his  hasty  criticism  is, 
in  regarding  the  reciprocating  parts  them- 
selves as  producing  the  vertical  force  or 
"hammer  blow"  upon  the  rails  at  every  revo- 
lution, which  is  a  popular  misconception, 
believed  in  to  a  certain  extent  by  some  per- 
sons. 

As  far  as  the  track  alone  is  concerned, 
there  would  be  no  vertical  action  or  hammer 
blow  if  the  over-balance  for  the  reciprocat- 
ing parts  in  an  ordinary  engine  were 
omitted,  but  it  is  customary  to  add  a  certain 
proportion  of  these  weights  in  the  wheels 
directly  opposite  the  crank  pin,  in  order  to 
neutralize,  as  much  as  possible,  the  action 
of  the  reciprocating  parts  on  the  engine  it- 
self in  order  to  make  it  run  smoothly,  and 
to  save  the  engine  frames  and  moving  parts 
from  unnecessary  vibration  and  shocks.  In 
a  balanced  engine,  the  reciprocating  parts  on 
the  inside  of  the  frames  balances  those  on 
the  outside  which  move  in  the  opposite  di- 
rection, so  that  the  use  of  the  customary 
amounts  of  counterweights  for  reciprocating 
parts  in  the  wheels  is  rendered  unnecessary. 
It  is  also  well  known  that  an  engine  of  this 
description  runs  smoothly  without  the  use  of 
weights  for  balancing  reciprocating  parts. 
This  can  be  shown  conclusively  by  mathe- 
matical proof,  and  it  is  a  matter  of  common 
linowledge  that  these  engines  run  remark- 
ably steady,  both  on  the  road  and  testing 
plant. 

The  action  of  the  reciprocating  parts  is 
entirely  horizontal  and  no  vertical  force  can 
be  exerted  by  these  parts  except  the  slight 
vertical  component  produced  by  the  angu- 
larity of  the  main  rods;  hence  there  can  be 
no  pressure  produced  upon  the  rail  by  the 
action  of  the  reciprocating  parts.  Mr.  Moore 
is  evidently  confusing  the  "hammer  blow"  in 
simple  engines  produced  by  the  overbalance 
in  the  wheels  to  take  care  of  the  recipro- 
cating weights,  with  the  action  of  the  re- 
ciprocating parts  themselves  which  have 
nothing  to  do  directly  with  the  hammer  blow. 
So  far  as  the  principle  of  balancing  is  con- 
cerned, it  makes  no  difference  whether  the 
main  rods  are  connected  to  a  single  or  sep- 
arate axles.  In  either  case,  the  reciprocat- 
ing weights  counteract  each  other  and  coun- 
terbalance for  all  the  rotating  weights  is 
all  that  is  necessary. 

Had  Mr.  Moore  witnessed  the  test  of  the 
New  York  Central  No.  3,000  at  the  World's 
Fair  when  running  at  75  miles  per  hour,  he 
would  no  doubt  have  been  satisfied  that  the 
counterbalance  of  this  engine  left  little  or 
nothing  to  be  desired.  The  absence  of  ver- 
tical motion  was  demonstrated  by  means  of 
wires  run  under  the  wheels.  These  wires 
were  flattened,  along  the  entire  length. 

F.  J.  COLE. 


Kax.sas  Citi,  Mo.,  Dec.  10,  1904. 
To  Till':  EniTOK  or  the  Raileoad  Gazette: 

In  your  issue  of  December  2  there  appears 
a  communication  from  L.  E.  Moore  regarding 
the  counterbalancing  of  the  Cole  four-cylin- 
der balanced  compound  No.  3,000  built  for 
the  New  York  Central  by  the  American  Loco- 
motive Company.  He  says  the  claim  is 
made  in  print  that  "the  four  cylinders  are 
so  arranged  in  relation  to  each  other  that 
the  horizontal  moving  or  reciprocating  parts 
balance  each  other  without  the  use  of  the 
customary  counterweights  for  these  parts  in 
the  driving  wheels."  After  describing  the 
way  in  which  the  engine  is  coupled  up  he 
says:  "The  customary  counterweights  are 
omitted  in  the  wheels  except  enough  to  bal- 
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ance  the  side  rods  and  a  part  of  the  mass 
of  the  cranks  in  the  cranked  axle."  He  then 
proceeds  to  show  that  such  an  engine  would 
be  anything  but  a  balanced  engine. 

The  writer  has  met  master  mechanics  who 
did  not  understand  the  rudiments  of  dyna- 
mics, but  it  seems  almost  incredible  that  the 
designer  of  this  engine  could  be  ignorant 
or  unmindful  of  the  vertical  forces  acting 
on  the  main  pins,  cranks  and  cross  heads 
due  to  the  motion  of  the  main  rods.  In  the 
common  types  of  engines  we  can  balance  in 
one  direction,  either  horizontally  or  vertical- 
ly, but  not  in  both  directions.  In  practice 
We  have,  therefore,  a  compromise  in  which 
we  have  over-balance  in  one  direction  and 
under-balance  in  the  other. 

The  magnitude  of  the  hammer  blow  of 
modern  heavy  engines  when  running  at  high 
speeds  due  to  this  defective  balance  and  its 
destructive  action  on  track  and  bridges  is 
what  has  led  to  the  building  of  a  limited 
number  of  so-called  balanced  engines.  The 
object  sought  in  designing  the  balanced  en- 
gine has  been  to  practically  balance  all  of 
the  moving  parts  in  both  directions  in  order 
to  reduce  the  hammer  blow  and  to  increase 
the  driving  axle  loads  without  increasing 
the  destructive  action  of  the  locomotive  on 
track  and  bridges. 

Is  it  not  possible  that  Mr.  Moore  has  been 
misinformed  regarding  the  counterbalancing  ■ 
of  the  Cole  engine?  There  is  no  difficulty  in 
counterbalancing  such  an  engine  just  as 
closely  as  an  engine  in  which  all  of  the 
cranks  are  connected  on  one  axle.  The  ver- 
tical forces  generated  in  the  main  rods  are 
transmitted  to  the  main  pins  or  crank  and 
to  the  cross  heads  in  the  proportion  of  about 
7  to  1,  depending  on  the  design  of  the  rods. 
What  goes  to  the  pins  and  cranks  can  be 
balanced  by  weights  in  the  wheel  centers. 
The  horizontal  forces  of  the  counterweights 
being  in  opposite  directions  will  balance  each 
other.  Owing  to  the  transverse  horizontal 
distance  between  the  wheel  centers  and  the 
inside  rods,  it  might  be  well  to  divide  the 
counterweights  between  the  two  wheels  In 
the  inverse  ratio  of  their  distances  from  the 
rods  attached  to  them.  The  forces  going  to 
the  cross  heads  are  practically  equal  and  op- 
posite in  direction,  but,  owing  to  the  hori- 
zontal distance  between  their  points  of  appli- 
cation, they  produce  an  alternating  couple 
which  tends  to  rock  the  whole  body  of  the 
engine.  Since,  however,  we  neglect  the  much 
larger  similar  couple  caused  by  the  working 
thrust  on  the  main  rods  it  is  hardly  neces- 
sary to  consider  them. 

Without  a  diagram  of  the  engine  to  con- 
sult, it  would  appear  that  the  largest  unbal- 
anced forces  in  the  Cole  engine  are  due  to 
the  perpendicular  distance  between  the  cen- 
ters of  the  piston  rods  on  each  side.  If 
the  writer  remembers  correctly,  the  inside 
cylinders  are  higher  than  the  outside  cylin- 
ders; therefore,  we  will  have  two  alternat- 
ing couples  acting  on  the  oblique  planes  pass- 
ing through  ■  the  centers  of  the  piston  rods. 
These  would,  of  course,  tend  to  give  the  en- 
gine the  same  "duck  motion"  which  is  found 
in  under-balanced  engines  of  the  common 
type.  The  magnitude  of  these  couples  is 
easily  computed,  but,  no  doubt,  it  is  but  a 
small  fraction  of  the  somewhat  similar 
couples  set  up  in  most  simple  engines. 

ELLIOT    HOLBROOK. 


Rail-Carrying    Joints. 


Paris,  Nov.  25,  1904, 
To  the  Editor  of  the  Railro.^d  Gazette: 

In  connection  with  my  previous  communl- 
c^ions  published  in  your  issue  of  November 
V  1903,  and  January  29  of  this  year,  I  beg 
to  call  attention  to  Mr.  Haarmann's  latest 
publication  containing  his  lecttjre  before  the 
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••Verein  fiir  Eisenbahnkunde"  May  10,  1904. 

In  your  issue  of  November  6,  1903,  you  il- 
lustrated Mr.  Haarmann's  superstructure, 
tested  on  the  Berlin  high-speed  test  track. 
The  wheel-carrying  angle  bar  used  there  was 
unfavorably  reported  on  by  the  "Central 
Organ  der  Bauverwaltung"  November  11, 
1903,  and  by  the  "Organ  fiir  die  Fortschritte 
■des  Eisenbahnwesens, "  April,  1904.  I  will 
here  only  speak  of  a  few  points  which  may 
be  of  interest  to  American  engineers. 

Mr.  Haarmann  reports  that  the  Prussian 
Minister  of  Railroads  has  recently  ordered 
a  further  test  to  be  made  with  his  supeK 
■structure.  This  is  rather  surprising,  com- 
ing so  soon  after  the  official  condemnation 
of  all  icheel-carrying  joints,  and  leads  one  to 
believe  that  the  Minister  has  grown  some- 
what suspicious  as  to  the  correctness  of  his 
referee's  theory.  The  Prussian  Government 
railroads  have  been  testing  the  different 
kinds  of  "Blattstoss"  (lapped  rails)  on  a 
large  scale,  but  up  to  date  they  do  not  seem 
10  have  been  able  to  arrive  at  any  satisfac- 
tory conclusion,  as  otherwise  they  would 
not  continue  to  equip  all  their  main  lines 
with  the  ordinary  rail  and  angle  bar. 

The  main  objection  to  the  "Blattstoss"  was 
the  increased  weakness  of  the  rail  ends.  Mr. 
Haarmann  tried  to  overcome  this  by  support- 
ing the  ends  with  his  joint  carrier.  The  re- 
sults obviously  were  no  more  satisfactory 
than  those  which  have  been  attained  by  sup- 
porting the  foot  of  rail  ends  with  bridges. 
As  a  last  resource  Mr.  Haarmann  took  rt: 
course  to  the  wheel-carrying  angle  bar,  and 
discovered  that  his  joints  with  bridges  and 
carrying  bars,  after  a  severe  winter, 
were  behaving  better  than  all  the  others.  He 
refers  in  his  lecture  to  the  remarkably  good 
results  which  have  been  achieved  in  Saxony 
and  Bavaria  by  equipping  ordinary  railf, 
■with  wheel-carrying  angle  bars.  These  re- 
sults are  not  new;  they  have  been  well- 
known  for  many  years,  such  a  device  now 
being  used  on  about  2,000  miles  of  track. 

The  most  interesting  point  in  his  state- 
ment is  that  his  joint  carrier  relieves  the 
strain  on  the  bearing  surface  of  the  angle- 
bars;  in  other  words,  that  the  angle-bars  in- 
tended to  support  the  rail  ends  necessitate 
being  themselves  supported.  It  is  scarcely 
possible  to  explain  more  clearly  the  mistake 
which  has  been  made  for  so  many  years  by 
supporting  the  angle-bar  on  the  rail  ends, 
instead  of  relieving  the  weak  ends  of  at  least 
a  part  of  the  pressure.  This  can  only  be 
done  by  supporting  the  carrying  joint  imme- 
diately on  the  joint  ties.  Experience  with 
my  rolled  joint  ftas  shown  that  by  these 
means  even  old  tracks  with  battered  ends 
can  be  kept  in  shape  for  a  great  number  of 
years,  at  the  same  time  securing  smooth  rid- 
ing and  considerable  reduction  in  cost  of 
maintenance  of  way.  There  is  therefore  no 
reason  whatever  why  the  existing  system  of 
I'ails  should  be  replaced  by  a  more  expen- 
sive one. 

Those  who  claim  the  increased  expense  for 
replacing  outer  angle-bars  by  the  Barschall 
Joint  to  be  a  disadvantage  do  not  consider 
that  the  saving  in  cost  of  maintenance  of 
•way,  and  still  more,  the  saving  of  interest 
for  so  many  years  on  investment  for  new 
rails,  gives  an  immense  return.  With  the 
present  prices  of  rails  there  is  good  reason 
to  employ  the  means  at  hand  in  order  to 
prolong  the  life  of  rails.  By  using  say  1,000 
tons  of  rolled  joints,  about  10,000  tons  of 
rails  can  be  saved  until  they  are  worn  out 
in  their  entire  length.  A  "retrenchment"  of 
this  kind  has  more  sense  than  all  others. 

Mr.  Haarmann  also  said  that  he  is  making 
tests  for  the  purpose  ot  improving  the  ef- 
ficiency of  the  wheel-carrying  principle  by 
changing  the  shape  o'f  the  tread  of  the  m|^ 
rails;  in  September  last,  this  change  was 
made  public  as  consisting  in  a  flattening  of 


the  outer  head.  From  the  description  of  the 
"double  rail  joint"  printed  elsewhere  in  this 
issue  it  will  be  seen  that  in  this  direction 
Mr.  ,  Haarmann's  ideas  have  been  antici- 
pated! MAX  BABSCUALL. 


Pernicious   Diversity   in    Signal   Practice. 


TUE    LVKE    SHOBE    &    MICHIGAN    SOUTHERN    EAILWAY 
COMPANY. 

Cleveland,  Ohio,  Nov.  21,  1904. 
To  THE  Editor  of  the  Railroad  Gazette: 

I  note  that  there  is  being  put  on  the  market 
a  form  of  semaphore  signal  operated  directly 
from  a  switch  stand  and  located  at  the  point 
of  facing  point  switches.  This  semaphore  in 
its  form  as  well  as  in  the  position  and  light 
displaying  indications  is  identical  with  the 
semaphore  used  at  interlocking  plants.  It  is 
so  arranged  that  when  the  switch  is  set  for 
main  track  the  arm  is  lowered  and  the  white 
light  shown;  when  switch  is  set  for  siding 
the  arm  assumes  a  horizontal  position  and 
a  red  light  is  shown. 

I  think  this  device  used  in  this  way  is 
wholly  improper,  in  fact,  pernicious,  and 
that  all  who  are  interested  in  proper  sig- 
naling should  unite  in  protest  against  its 
being  used  in  the  manner  in  which  it  is  in- 
tended to  use  it.  In  signaling  by  means  of 
semaphores  the  rules  in  this  country  are 
well  nigh  universal.  With  arm  in  horizontal 
position,  and  (in  addition)  by  night  a  red 
light  indicates  stop.  The  arm  lowered,  either 
60,  75  or  90  deg.,  and,  in  addition,  a  proper 
light  at  night  (on  some  roads  green,  on 
others  white)    indicates  proceed. 

Every  semaphore  signal  should  indicate 
one  of  three  things,  viz.,  stop,  caution  or 
proceed.  Now  in  this  device  the  semaphore 
is  deliberately  used  to  indicate,  when  in  a 
horizontal  position,  that  the  switch  is  set 
one  way,  and  when  it  is  in  an  inclined  posi- 
tion that  the  switch  is  set  another  way.  I 
do  not  think  there  is  anything  that  should 
be  more  vigorously  objected  to  than  the  use 
of  the  stop  indication  of  the  semaphore  sig- 
nal as  a  means  of  conveying  information  re- 
garding the  position  of  a  facing  point  switch. 
If  such  a  switch-stand  is  to  be  used  it  should 
either  be  provided  with  two  arms,  so  that  a 
proceed  signal  can  be  given  for  either  route, 
or  there  should  be  some  additional  indica- 
tion to  denote  the  position  in  which  tha 
switch  is  set.  a/el  ames,  jr., 

SICJXAL   ENGINEER. 


Anchorages  for  the  Manhattan  Bridge. 


The  Department  of  Bridges,  City  of  New 
York,  has  issued  contract  plans  and  specifica- 
tions for  the  anchorages  of  the  Manhattan 
Bridge,  No.  3,  over  the  East  river  about  half 
a  mile  above  the  Brooklyn,  and  will  shortly 
advertise  for  bids  on  the  work.  It  will  be 
remembered  that  under  the  former  bridge 
commissioner  plans  for  this  bridge  were  pre- 
pared which  contemplated  the  use  of  nickel- 
steel  eye-bar  chains  with  stiffening  trusses 
and  rocking  steel  towers.  These  plans  were 
published  in  the  Railroad  Gazette,  Dec.  4. 
1903.  7?he  present  commissioner,  Mr.  Best, 
on  taking  office  last  January  discarded  the 
proposed  eye-bar  chain  cables  and  had  the 
original  plans  for  a  steel  wire  cable  bridge 
with  fixed  steel  towers  revised  and  com- 
pleted. Last  July  these  completed  plans 
were  submitted  to  the  Municipal  Art  Com- 
mission for  its  approval,  according  to  law, 
and  were  the  subject  of  further  controversy. 
Reproductions  of  the  architect's  sketches 
showing  the  completed  bridge  were  published 
in  )Lhe  Railroad  Gazette,  July  1,  of  this  year. 
The  tower  piers  for  this  bridge  are  com- 
pleted and  the  work  on  the  anchorages  now 
remains  to  be  done  before  the  superstruc- 
ture  can   be   started.     When   completed  the 
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Taridge  will  have  a  clear  channel  span  of 
1,470  ft.,  with  two  identical  shore  spans  725 
ft.  long. 

The  anchorages  on  both  sides  of  the  river 
will  be  identical  and  the  foundations  will 
cover  an  area  237  ft.  x  181  ft.  The  Man- 
hattan anchorage  will  stand  at  the  intersec- 
tion of  Cherry  street  and  Pike  Slip,  and  the 
Brooklyn  anchorage  at  the  intersection  of 
Adams  and  Water  streets.  On  the  New  York 
side  it  is  expected  that  piles  will  have  to 
be  driven  on  which  to  support  the  founda- 
tion, and  the  plans  show  the  proposed  depth 
and   spacing  to   which   they  will   be  driven. 
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They  will  be  not  less  than  14  in.  in  diameter 
at  the  butt  and  from  25  ft.  to  30  ft.  long, 
spaced  about  3  ft.  center  to  center  in  each 
direction  over  the  entire  area  of  the  founda- 
tion. The  heads  are  to  be  cut  oflE  2  ft.  above 
the  bottom  of  the  excavation  and  bedded  in 
the  concrete.  Provision  is  also  made  for  re- 
inforcing bars  laid  in  rows  longitudinally 
along  the  bottom  of  the  foundation  in  the 
center  and  along  the  heel  of  the  anchorage. 
The  solid  body  of  concrete  will  be  about  6 
ft.  thick  over  the  tops  of  the  piles.  On  the 
Brooklyn  side  it  is  not  expected  that  piles 
will  be  necessary.     The  excavation  will  be 
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carried  on  inside  of  an  open  sheet  piling 
coffer  dam  made  of  12-in.  x  12-in.  timbers-, 
tongued  and  grooved  and  driven  15  ft.  below 
mean  high  water  level. 

Above  the  street  level  the  exterior  of  the 
anchorages  will  be  faced  with  cut  granite 
masonry  laid  in  courses  2  ft.  thick.  Aside 
from  the  ornamentation  of  the  ring  over  the 
arched  roadway  under  the  middle  of  the 
anchorage  and  the  flanking  pilasters,  there 
is  no  ornamentation  of  any  kind  below  the 
level  of  the  bridge  roadway.  The  court  or 
colonna.de  formed  over  the  anchorages  at  the 
roadway  has  been  treated  with  quite  a  little 
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elaborate  cut  stone  work  to  i-elieve  the  mas- 
siveness  of  the  whole  structure.  The  road- 
way uuder  the  anchorages  will  be  4G  ft.  wide, 
including  the  two  sidewalks,  and  the  crown 
of  the  arch  is  46  ft.  above  the  pavement. 
The  roadwaj-  on  the  bridge  is  98  ft.  above 
the  surrounding  street  level. 

From  the  longitudinal  section  through  the 
anchorage  it  will  be  seen  that  the  masonry 
is  carried  up  in  two  masses,  a  strut  with  a 
batter  of  5*4  in-  per  ft.  on  the  outside  face 
and  a  cubical  mass  over  the  heel  in  which 


lower  chains.  The  angle  of  inclination  is 
41  deg.  55  min.  14  sec. 

The  anchor  girders  are  4  ft.  deep  over 
flanges  with  Vis-in.  web  plates  and  7-in.  x 
3'o-in.  X  %-in.  angles  for  flanges.  They  are 
heavily  reinforced  around  the  pin  holes  with 
two  plates  on  each  side  of  the  web,  Vm  in. 
and  1-.  in.  thick.  The  girders  are  25  ft.  long 
and  are  arranged  in  pairs  for  each  bank  of 
eye-bars.  The  connecting  pins  are  8  in.  in 
diameter. 

The  bridge  was  designed   in  the  office  of 


ment,  with  rails  weighing  76.60  lbs.  per  yard 
(Belgian  State  Railway),  the  results  were 
so  unsatisfactory  that  they  had  to  be  taken 
out  after  they  had  been  in  use  only  a  few- 
years ;  they  had  been  put  in  on  certain  lines 
over  which  more  than  100  heavy  trains 
(weight  hauled,  300  to  600  tons)  ran  per 
day.  The  greatest  objection  to  these  sleepers 
was  that  the  ballast,  which  consisted  of 
broken  porphyry,  became  crushed;  they  drew 
up  the  water  from  the  subsoil  into  thi.s 
crushed  ballast  and  made  it  muddy;   under 


Longitudinal   Section  Through   Anchorage  Showing  Anchor   Chains  and     Roadway  Arch. 


the  anchor  bars  are  bedded.  The  space  be- 
tween these  two  masses  over  the  arched  road- 
way is  divided  into  nine  vaulted  chambers 
separated  by  longitudinal  walls,  and  stair- 
ways will  lead  down  from  the  bridge  road- 
way to  the  cable  connections  with  the  anchor 
chains  and  to  the  roadway  below. 

The  main  body  of  the  backing  in  the  an- 
jChorages  will  be  Cyclopean  masonry  consist- 
ing of  large  stones  roughly  cubical  in  form 
with  approximate  level  beds  and  vertical 
joinis,  bedded  in,  and  filled  around  with 
concrete.  Good  quality  granite,  limestone  or 
sand  stone  will  be  used,  and  at  least  75  per 
cent,  of  the  stones  must  have  a  volume  of 
Vi  cu.  yd.  or  more.  Concrete  in  the  propor- 
tion of  one  cement  to  seven  sand  and  from 
seven  to  12  parts  of  IVi-in.  broken  stone  will 
be  used  for  filling  in  around  the  large  blocks. 
Wherever  steel  work  is  to  be  bedded  in  con- 
crete a  mixture  oi  one  cement,  six  sand  and 
from  six  to  12  parts  of  i/4-in.  broken  stone 
will  be  used. 

The  anchor  chains  and  fastenings  are  di- 
vided into  four  groups,  one  for  each  cable. 
Each  group  consists  of  nine  banks  of  three 
eye-bar  chains  each.  At  the  upper  end  the 
eye-barf  in  each  bank  are  spread  out  to  give 
five  points  of  attachment  for  the  cables. 
They  extend  down  110  ft.  in  the  concrete 
filling  to  the  anchor  girders  in  the  heel  of 
anchorage.  Each  chain  consists  of  four  9- 
In.  X  r/id-ln.  eye  bars.  At  the  bottom  end 
the  middle  chain  1b  s-pread  out  and  connected 
tc  the  girders  at  the  pins  of  the  upper  and 


the  Bridge  Commissioner,  Mr.  George  E. 
Best,  under  the  direction  of  Mr.  O.  F. 
Nichols,  Chief  Engineer. 


Permanent    Way   for    Fast   Train    Services. 


The  following  extract  is  taken  from  the 
report  on  this  subject  for  all  countries  ex- 
cept America,  Germany,  Holland,  Rumania, 
Russia,  Denmark,  Sweden,  Norway  and 
Switzerland,  prepared  for  the  International 
Railway  Congress  by  Mr.  Van  Bogaert,  Chief 
Engineer  and  Director  of  the  Belgian  State 
Railway,  and  director  of  the  company  for 
laying  out  Chinese  railroads.  Thirty  man- 
agements supplied  information,  from  Eng- 
land, Australia,  Austria,  Hungary,  Belgium, 
France,  British  India  and  Italy. 

These  managements  use  two  kinds  of 
rails:  Bull-headed  rails  are  used  by  the 
English  companies,  by  three  French  compa- 
nies and  by  two  companies  in  British  India. 
Symmetrical  double-headed  rails  are  used 
only  by  the  French  Midi  Railway;  the  other 
railroads  on  the  continent  of  Europe,  the 
Australian  railroads,  two  railroads  in  Brit- 
ish India  and  one  Irish  railroad  use  Vignoles 
rails. 

Rail  Supports. 

The  rails  are  supported  on  wooden  trans- 
verse sleepers,  and  in  the  case  of  two  Indian 
railroads  on  cast  iron  pot  sleepers  with  Iron 
tie  bars.  No  railroad  uses  metal  sleepers, 
and  where  they  had  been  put  in,  as  an  experi- 


tho  sleeper,  a  sort  of  macadam  was  formed 
which  it  was  impossible  to  pack  properly. 
These  lines  were  abominable.  Moreover 
cracks  started  from  the  holes  provided  for 
the  fastenings.  It  might  be  possible  to  avoid 
the  drawing  up  of  the  water  by  carefully 
draining  the  subsoil,  and  to  prevent  the 
cracks  by  drilling  out  the  holes,  but  I  do 
not  see  how  the  crushing  of  the  ballast  could 
be  prevented.  In  Germany,  there  are  heavy 
lines  witH  fast  traffic  which  have  metal 
sleepers;  they  seem  to  give  better  results, 
but  ballast  of  broken  basalt  is  used,  which 
is  probably  harder  than  ballast  of  broken 
porphyry. 

In  a  recent  paper  Mr.  Labordere,  Engineer 
of  Bridges  and  Roads,  gives  some  interesting 
figures  about  the  German  lines  with  metal 
sleepers;  he  observes  specially:  "It  is  more- 
over very  difficult,  as  far  as  the  life  of  these 
sleepers  is  concerned,  to  take  as  basis  any 
averages,  as  enormous  differences  present 
themselves.  Thus,  the  metal  sleepers  re- 
placed during  the  last  few  years  in  the  Esserl 
district,  have  had  lives  of  9,  11,  13,  15,  16, 
25,  29  and  33  years  respectively.  The  last 
figure  but  one  applies  to  a  line  over  whith 
32  trains  run  per  day,  and  the  first  to  one 
over  which  75  heavy  trains  run  every  day; 
in  the  latter  case,  the  life  of  the  rails  them- 
selves did  not  exceed  nine  years.  The  sleep- 
ers which  had  a  life  of  13  years  supported 
102  trains  per  day." 

The  reporter  a  few  days  ago  examined  a 
piece  of  line  between  Mechlin  (Malines)  and 
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Antwerp,  which  was  being  taken  up;  it  had 
been  built,  12  years  ago,  of  29  ft.  6%  in.  rails 
weighing  104.83  lbs.  per  yard  supported  on 
12  sleepers  of  creosoted  oak  packed  with  a 
ballast  of  broken  porphyry.  The  line  was  on 
the  flat  and  85  trains  per  day  ran  over  it; 
32  passenger  trains  (weight  behind  tender, 
300  to  400  tons),  three-quarters  of  which  ran 
at  a  speed  of  49.7  miles  per  hour,  and  ">.) 
goods  trains  (weight  behind  tender,  500  to 
700  tons),  running  at  a  speed  of  24.9  miles 
per  hour.  A  very  few  sleepers  had  become 
split  and  were  no  longer  fit  for  use;  the 
others  had  as  a  ma.ximum  a  wear  of  six  milli- 
meters (Vi  in.)  just  below  the  bedplate  and 
no  screwspike  had  worked  loose  in  the  wood. 
if  it  had  not  been  tor  the  wear  of  the  bed- 
plates, which  we  will  refer  to  later  on,  those 
sleepers  would  have  been  fit  for  use  for  an- 
other ten  years  or  so.  As  for  the  rails,  they 
were  again  put  in  with  new  sleepers,  and 
the  wear  of  the  heads,  measured  by  the  Zim- 
mermann  profllograph,  varied  from  three  to 
five  millimeters  (0.12  to  0.20  in.)  as  a  maxi- 
mum near  the  inner  side  (the  web  of  these 
rails  is  vertical  and  the  average  wear  at  the 
middle  of  the  crown  is  three  millimeters 
[0.12  in.]).  They  are  good  for  another  40 
years  or  more  as  far  as  the  wear  of  the  head 
is  concerned,  although  the  steel  is  too  soft 
(ultimate  tensile  strength  38.10  tons  per  sq. 
in.).  I  must  say  that  I  cannot  iinderstand 
that  it  should  be  necessary  to  take  \ip  rails 
after  they  have  been  in  nine  years  on  a  line 
in  the  open,  where  only  75  trains  pass  per 
day,  unless  indeed  this  is  due  to  one  or  more 
of  the  following  causes:  Too  light  a  rail 
for  the  weight  of  the  traffic,  a  rail  rolled  too 
hot,  or  too  soft  a  steel.  Probably  metal  sleep- 
ers, owing  to  their  hardness,  are  conducive 
to  a  more  rapid  wear  of  the  rails. 

The  figures  given  by  Mr.  Labordere  show 
that  on  a  busy  line  with  heavy  and  fast  traf- 
fic, a  metal  sleeper  in  Germany  would  have 
a  shorter  life,  by  one-half,  than  a  creosoted 
and  oak  sleeper  on  the  Belgian  State  Rail- 
way (with  a  rail  weighing  104.83  lbs.  per 
yard.  It  seems  therefore  that  for  the  lines 
which  we  are  at  present  considering,  creo- 
soted hard  wood  sleepers  are  not  at  all  likely 
to  be  replaced  by  metal  sleepers.  It  is  prob- 
able that  on  lines  with  a  medium  amount  of 
traffic  or  situated  in  hot  or  damp  countries, 
the  contrary  would  apply. 

Metal  longitudinal  sleepers  have  disap- 
peared from  all  lines  with  fast  and  heavy 
traffic;  they  are  now  only  of  historical  in- 
terest. 

Weiglit  of  Rails. 

Everywhere  on  lines  with  fast  trains,  a 
,  tendency  to  increase  the  weight  of  rails  is 
observed;  it  is,  however,  worth  mentioning 
that  some  railroads  still  have  rails  weighing 
60.48  lbs.  per  yard  in  use  on  such  line.s. 
Thus  the  French  Northern  Railway  will 
only  have  removed  the  last  in  1905.  These 
rails,  which  are  26  ft.  3  in.  long  and  are  sup- 
ported on  11  or  12  sleepers,  may  even  have 
their  heads  worn  to  a  certain  extent  and  still 
be  sufllciently  safe.  It  is  true  that  the  heav- 
iest wheel-load  on  that  line  only  amounts  to 
8.1  metric  tons,  and  that  the  fast  and  heavy 
trains  are  hauled  by  four-cylinder  com- 
pounds, acting  two  and  two  on  two  driving 
axles. 

These  powerful  and  well-balanced  engines 
are  very  stable,  even  at  speeds  of  74.6  miles 
per  hour,  and  impart  very  little  irregular 
movement  to  the  vehicles  hauled.  The  de- 
structive action  of  the  rolling  loads  on  the 
track  is  thus  reduced  to  a  minimum,  in  spite 
of  the  great  tonnage  and  great  speed  of  the 
trains. 

The  reporter  recalls  to  mind  several  runs 
he  made  in  1882  on  locomotives  hauling  in- 
ternational trains  between  Ghent  and  Mech- 
lin. When  he  stepped  down  from  the  loco- 
motive at  Mechlin,  after  a  run  of  35  miles 


in  about  50  minutes  without  a  stop,  he  re- 
mained absolutely  deafened  for  some  mo- 
ments, so  violent  had  been  the  noise,  the 
oscillations  and  the  vibrations  of  the  locomo- 
tive, although   it  had  inside  cylinders. 

Twenty-two  years  later,  he  went  from  Hal 
to  Brussels  on  a  four-cylinder  compound 
with  six  wheels  coupled,  of  the  French 
Northern  type,  hauling  a  210  ton  train  at  a 
i-pted  of  49.7  miles  per  hour;  the  smoothness 
01  lunning  was  remarkable  and  to  be  com- 
pared with  that  of  the  carriages  of  1882. 

If  we  assume  the  weight  and  amount  of 
traffic  and  its  speed  to  be  constant,  then  the 
better  the  construction  of  the  rolling  stock 
the  lighter  the  rail  that  can  be  used  and  the 
less  the  rail  will  become  worn. 

For  heavy  and  fast  train  traffic,  however, 
heavy  rails  show  many  advantages  as  com- 
pared with  light  rails.  It  has  been  found  on 
the  Belgian  State  Railway  that  the  wear  of 
the  76.60  lbs.  per  yard  rails  amounted  to 
about  one  millimeter  per  70,000  trains  (Ves- 
dre  line),  whereas  that  of  the  104.83  lb.  per 
yard  rails  was  one  millimeter  per  120,000 
trains;  this  was  deterrryned  by  very  careful 
measurements  made  on  the  flats  and  gra- 
dients of  the  Luxemburg  line  (aseentg  and 
descents  of  1.6  per  cent.),  and  on  the  lines 
from  Brussels  to  Ghent  and  from  Mechlin  to 
.Antwerp.  Here  practically  the  same  rolling 
stock  was  used,  and  Bessemer  rails  made  at 
the  same  steel  works.  The  steel  is  a  little 
too  soft;  it  has  an  ultimate  tensile  srength 
of  08.10  tons  per  sq.  in.  and  an  elongation 
of  13  per  cent.;  its  average  chemical  composi- 
tion is  0.75  per  cent,  of  manganese,  0.44  per ' 
cent,  of  carbon  and  0.08  per  cent,  of  silicon, 
sulphur  and  phosphorus.  (The  rails  now- 
rolled  J"  re  of  harder  metal  and  have  an  ulti- 
mate tensile  strength  of  44.45  tons  per  sq. 
in.;  specified  minimum,  41.27  tons  per  sq. 
in.) 

The  heavier  rails  break  less  than  the 
lighter  rails   (transverse  fractures). 

In  1903  there  were  taken  out  from  the 
main  lines  of  the  Belgian  State  Railway,  on 
account  of  transverse  fractures,  401  of  the 
light,  76.60  lb.  per  yard  rails,  and  nine  of 
the  heavy  104.83  lb.  per  yard  rails.  Now, 
of  these  main  lines' 4,970  miles  are  laid  with 
76.60  lb.  rails  and  870  miles  with  104.83  lb. 
rails.  It  is  however  true  that  the  average 
age  of  the  76.60  lb.  per  yard  rails  broken  is 
about  20  years  or  even  more,  whereas  the 
average  age  of  the  104.83  lb.  per  yard  ones 
is  only  13  years. 

Sixty-three  of  the  104.83  lb.  per  yard  rails 
were  taken  out  during  1903  because  they 
showed  longitudinal  fractures  due  to  large 
blow-holes.  In  such  cases  the  crown  began 
to  flatten  gently,  and  then  part  of  the  head 
flaked  off;  we  intend  to  return  to  the  sub- 
ject of  such  fractures  in  the  chapter  on  the 
manufacture  of  steel. 

Other  things  being  equal,  it  has  been  de- 
termined on  the  Belgian  State  Railway  sys- 
tem, that  less  maintenance  was  required  for 
the  track  with  heavy  104.83  lb.  rails  than  for 
the  track  with  76.60  lb.  per  yard  rails.  On 
:he  busiest  lines  only  one  man  is  required 
for  every  two  kilometers  (1.2  mile)  of  single 
track. 

Such  rails  are  therefore  to  be  recom- 
mended where  a  very  busy  traffic  makes 
maintenance  difficult  and  where  labor  is 
costly. 

If  plenty  of  capital  is  available  at  a  cheap 
rate,  and  when  steel  is  cheap  and  the  con- 
cession of  the  company  has  a  long  time  to 
run,  it  seems  an  advantage  to  use  very  heavy 
rails  for  busy  lines  with  fast  traffic.  More- 
over, when  a  heavy  rail  has  lost  about  10 
per  cent,  of  its  weight  by  wear,  it  may  he 
re-rolled;  thus  a  rail  is  obtained  the  steel 
of  which  is  improved  because  it  could  he 
rolled  at  the  low  temperature  desired  (850 
deg.  C.  [1,562  deg.  F^hr.]). 


The  weight  of  the  rail  varies  on  the  dif- 
ferent railroads  between  a  minimum  of  60.45i 
lbs.  per  yard  (older  types)  and  a  maximum 
of  104.83  lbs.  per  yard.  It  may  be  said  that 
the  rails  now  supplied  for  first  class  rail- 
roads, over  which  heavy  trains  run  at  a 
speed  of  74.6  miles  per  hour,  weigh  between 
86.68  and  104.83  lbs.  per  yard. 

Hails  With  Inclined  Web  and  Rails  Willi 
Vertical  Web. 

The  web  is  as  a  rule  inclined  about  1  in 
20,  so  that  a  new  tire  is  in  contact  with  the 
middle  of  the  rolling  surface  of  the  crown. 
Only  two  Austrian  railroads  and  the  Bel- 
gian State  Railway  set  the  rails  so  that  the 
webs  are  vertical;  this  is  also  the  general 
practice  in  the  United  States  of  America. 
This  is  no  serious  disadvantage  as  far  as 
the  wear  of  the  crown  is  concerned,  but  we 
think  that  this  practice  leads  to  abnormal 
wear  of  the  tread  of  the  tire,  near  the  flange, 
during  the  years  which  elapse  until  the  roll- 
ing surface  becomes  worn  down  to  an  in- 
clined plane.  Moreover,  when  a  wheel  runs 
over  a  rail,  the  rail  is  canted,  and  as  a  con- 
sequence the  inside  fishplate  has  to  support 
the  greater  part  of  the  stress  due  to  the 
bending  at  the  fishjoint,  if  the  joints  are  sus- 
pended joints  with  weak  fishplates,  those  on 
the  inside  become  broken  in  a  few  years 
(outside  fishplates  very  seldom  break).  In 
America,  where  the  rails  are  also  set  with 
the  web  vertical,  fishplates  break  equally  fre- 
quently; such  fractures  do  not  occur  so  fre- 
quently with  the  rails  inclined,  and  on  such 
there  is  probably  no  difference  between  the 
numbers  of  fishplates  broken  inside  and  out- 
side. 

We  only  see  disadvantage  and  no  advant- 
aget.  in  setting  the  rails  with  the  web  ver- 
tical. 

Width  of  Crown  and  Curvature  of  Its 
Surface. 

The  width  of  the  crown  varies  from  2% 
to  2  Vsi  in.;  it  would  perhaps  be  an  advant- 
age to  have  it  still  wider,  as  at  present  tires 
are  materially  wider  and  wear  hollow.  If 
the  width  of  the  rail  was  a  little  less  than 
that  of  the  tread,  say  3'V3j  in.,  the  taper  of 
the  tire  would  be  better  maintained  and  the 
wear  of  the  two  articles  in  contact  (tire  and 
rail)    would  probably  be  reduced. 

There  are  other  advantages  in  widening 
the  crown,  as  we  shall  see  later  on. 

On  two  of  the  railroads,  the  French 
Northern  and  the  French  Eastern,  the  cen- 
tral part  of  the  rolling  surface  is  flat  over 
a  width  of  %  in.;  on  the  Lancashire  &  York- 
shire this  flat  has  a  width  of  IVib  in.  All 
the  other  railroads  have  this  surface  curved: 
average  radius,  7V32  in-  Soon  after  the  rails 
have  been  put  in  this  curve  disappears,  but 
not  without  damaging  the  tires  by  produc- 
ing hollows  in  them.  We  think  that  the 
three  railroads  which  form  the  exceptions 
are  in  the  right  and  that  the  English  rail- 
road, the  Lancashire  &  Yorkshire,  has  the 
best  arrangement.  The  ideal  would  be  to 
have  a  plane  surface  in  contact  with  the 
tire  over  as  great  a  width  as  possible;  the 
mutual  wear  of  the  rail  and  of  the  tire 
would  keep  the  tread  of  the  latter  conical 
over  its  whole  width. 

The  corner  between  the  rolling  surface 
and  the  vertical  sides  of  the  head  may  be 
rounded  off  to  a  radius  of  ^/„,  in.,  as  found 
on  worn  rails  (the  Paris,  Lyons.  Mediter- 
ranean has  a  radius  of  Vm  in.  only). 

Thickness  of  Head. 
It  is  useless  to  give  too  much  thickness 
to  the  head.  With  rails  which  have  a  strong 
cross-section,  and  are  made  of  hard  and 
tough  steel,  the  wear  does  not.  amount  to 
0.04  in.  per  100,000  or  120,000  trains.  On 
busy  lines  with  fast  traffic  where  the  weight 
of  the   trains  and   the   wheel-loads   are   not 
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excessive  (and  this  applies  to  all  the  rail- 
roads which  we  are  considering)  it  is 
enough  to  have  as  minimum  1%  in.  at  the 
thinnest  part.  The  rails  on  a  line  in  the 
open  will  then  not  require  to  be  taken  out. 
on  account  of  the  wear  of  the  head,  till  after 
50  years. 

Jiiclinalion    and    ^'ize    of    the    t>urfaces    on 
M'hich   the  Fishplates  Bear. 

The  inclination  varies  between  1,2  (gen- 
eral practice)  and  Vs  (Belgian  State  Rail- 
way) ;  the  greater  the  inclination  the  more 
work  the  bolts  have  to  do.  The  inclination 
on  the  Belgian  State  is  too  small.  What 
happens  is,  that  by  the  mutual  wear  of  the 
fishplates  and  the  surfaces  on  which  they 
bear,  the  vertical  face. of  the  fishplate  soon 
comes  in  contact  with  the  web  of  the  rail; 
the  inclination  of  Vk.  however,  is  enough  for 
the  flange,  for  the  surfaces  tliere  are  in  con- 
tact over  a  width  of  l-'/s^  in.,  as  compared 
with  a  width  of  "/.,,  in,  undei  the  head.  It 
seems  rational  to  have  two  different  inclina- 
tions for  the  head  and  for  the  flange.  The 
Vignoles  rail  of  the  Victorian  Railways 
.•-hows  this  peculiarity;  the  inclination  is  Vj 
under  the  head  and  Vs  on  the  flange. 

A  small  inclination  of  the  bearing  surfaces 
t ''•  ff-  V*)  gives,  other  things  being  equal, 
a  tighter  fishjoint  than  a  larger  inclination 
'  f •  ff-  \ii) ',  the  rails,  if  the  fishbolts  are 
drawn  up  tight,  and  if  considerable  changes 
of  temperature  occur,  only  move  with  dif- 
ficulty relatively  to  the  fishplates,  or  even 
not  at  all,  and  strains  are  thus  produced 
which  may  result  in  fractures.  From  this 
point  of  view,  small  inclinations  are  suitable 
for  very  heavy  rails  and  larger  ones  for  too 
light  rails.  In  countries  where  there  are  ex- 
treme temperatures,  having  too  good  fish- 
joints  may  produce  the  fracture  of  rails 
which  are  too  light  for  the  traflSc. 

When  a  Belgian  State  104.83  lb.  rail,  which 
has  been  in  use  for  a  dozen  years  or  so  on 
a  line  with  very  heavy  traffic,  is  examined, 
it  is  found  thai  there  is  a  considerable  wear 
at  the  bearing  surface  unifier  the  head  (up 
to  one  millimeter),  but  not  at  that 
on  the  flange.  It  is  therefore  advisable-  to 
increase  the  bearing  surface  under  the  head; 
this  may  be  done  by  making  the  head  con- 
siderably wider,  e.  <j.  V' I .-,  in.  wide. 

This  wear  at  the  surfaces  on  which  the 
fishplates  bear,  can  also  be  reduced  Ijy  using 
rails  made  of  a  little  harder  steel  (having 
an  ultimate  tensile  strength  of  at  least  44.4.5 
tons  per  sq.  in.)  and  stronger  fishplates,  made 
of  harder  steel.  The  fishplates  at  present 
used  are  of  very  mild  steel  and  become 
worn  very  quickly  near  the  joint;  but  as 
soon  as  this  wear  has  been  produced,  the 
joint  becomes  unsatisfactory,  owing  to  the 
play  between  the  fishplate  and  the  rail,  and 
the  blows  produced  by  rolling  loads  then 
deform  not  only  the  fishplate  but  also  the 
rail. 

ire&  <4  the  Kails. 
The  thickness  of  the  web  of  the  Vignoles 
rails  varies  from  'Vj2  to  'Vj,  in.  The  web 
of  double-headed  rails  is  as  a  rule  thicker 
and  goes  up  to  ^/j,.  in.;  the  web  of  these 
rails  is  subjected  to  more  wear  where  it  is 
in  contact  with  the  jaws  of  the  chairs. 

In  order  to  increase  the  stiffness  of  the 
rail,  it  is  advisable  to  increase  as  much  as 
possible  the  height  of  the  web.  This  varies 
from  S'/ji  to  4%  in.  (Victorian  Railways) 
I  measured  from  bottom  of  head  to  bottom 
of  flange).  A  considerable  height  of  web 
makes  it  possible  to  use  fishplates  having  a 
large  moment  of  resistance. 

Flange:     Thicknrss  and  Width. 

The   Vignoles   rails   which   have  the   part 

of  the  flange  on  which  the  fishplate  bears  at 

a   considerable    Inclination,   have   the   upper 

surface  of  the  flange  holiowod.     This  shape 


is  a  very  advantageous  one  for  rolling,  be- 
cause the  volume  of  the  flange  approaches 
that  of  the  head;  there  is  less  danger  of 
splitting  the  flange  when  the  rolling  is  done 
at  a  low  temperature.  On  the  other  hand, 
the  width  of  the  surface  on  which  the  fish- 
plate bears  is  reduced,  and  a  small  inclina- 
tion seems  to  be  better  for  resisting  the  ac- 
tion of  the  fishplates,  fleavy  Vignoles  rails 
with  the  bearing  surface  at  an  inclination 
of  Vs  must  have  the  flanges  not  less  than 
"7,,4  in.  thick  at  their  thinnest  point,  par- 
ticularly in  the  case  of  rails  supported  on 
steel  bedplates,  as  the  flanges  of  such  rails 
become  appreciably  worn  just  over  the  bed- 
plate (about  Vs  of  the  wear  of  the  head). 
Moreover,  heavy  rails  having  a  thick  flange 
are  easier  to  roll  and  are  of  better  quality 
than  those  with  thin  flanges,  as  the  former 
can  be  rolled  at  a  lower  temperature  without 
risk  of  splitting  the  flanges.  We  do  know 
that  if  we  compare  two  rails  made  from  the 
same  ingot,  one  rolled  at  a  low  temperature 
not  exceeding  about  850  deg.  C.  (1,562  deg. 
Fahr. ),  the  other  rolled  at  an  appreciably 
higher  temperature,  say  950  deg.  C.  (1,742 
deg.  Fahr.),  the  former  will  prove  to  be  of 
better  quality. 

The  flange  may  have  less  width  if  the  rail 
is  supported  on  steel  bedplates.  Of  the  rail- 
roads which  do  not  use  steel  bedplates,  the 
French  Eastern  has  the  narrowest  flange 
relatively  to  the  height  of  the  rail  (width 
of  flange,  5%  in.;  height  of  I'ail,  5Vie  in.), 
and  the  Victorian  Railways  the  widest 
(width  of  flange,  S'Vs::  in.;  height  of  rail, 
5%  in.). 

Of  the  railroads  which  use  steel  bedplates, 
the  Austrian  North  Western  has  the  nar- 
rowest flange  (width  4V32  in.;  height  of  rail, 
S'Vs.  in.). 

Bedplates. 

Most  of  the  railroads  using  Vignoles  rails 
support  them  on  steel  bedplates;  the  French 
Northern  and  French  Eastern  support  them 
on  slabs  of  felt  or  of  creosoted  poplar  wood; 
the  two  Australian  railroads  place  the  rails 
direct  on  the  sleepers. 

We  think  that  the  use  of  steel  bedplates 
gives  a  harder  track  and  promotes  the  wear 
of  the  rails  not  only  at  the  flange  but  also 
at  the  crown. 

We  notice,  if  we  travel  from  Paris  to  Brus- 
sels, that  the  trains  run  more  smoothly  while 
on  the  track  of  the  French  Northern  than 
while  on  that  of  the  Belgian  State,  although 
they  are  going  faster  when  on  the  former 
and  although  the  track  of  the  Belgian  State 
is  the  more  solidly  built  one.  There  is  no 
appreciable  difference  in  the  hardness  of  the 
ballast  used;  the  French  Northern  uses 
broken  slag,  the  Belgian  State  broken  por- 
phyry; the  difference  in  the  smoothness  of 
the  running  can  only  be  due  to  the  fact  that 
the  Belgian  State  uses  steel  bedplates. 

The  following  is  what  is  observed  on  a 
line  of  the  Belgian  State  Railway,  which 
had  104.83  lb.  rails  put  in  12  years  ago,  and 
over  which  85  trains  run  per  day:  minimum 
wear  of  one  millimeter  at  the  hori- 
zontal surface  of  the  bedplate  and  of  that 
part  of  the  sole  of  the  rail  in  contact  with 
it.  As  the  bedplate  has  a  border  on  to  which 
the  head  of  the  screwspike  takes,  a  border 
which  does  not  become  worn  as  much  as  the 
bearing  surface  of  the  rail  and  bedplate  the 
inner  side  of  the  head  of  the  screwspike  is 
no  longer  in  contact  with  the  upper  surface 
of  the  flange  of  the  rail,  and  the  play  be- 
tween the  two  makes  it  possible  for  the  track 
to  spread  from  Vj!  to  "/o,  in.  The  outside 
vertical  edge  of  the  flange  works  into  the 
vertical  part  of  the  bedplate  to  the  extent 
of  '7„,  to  'V«.  in.;  the  flange  on  the  inner 
side  is  then  no  longer  held  by  the  screw- 
spikes,  and  the  passage  of  rolling  loads  pro- 
duces  a   hammering   effect   of    steel   against 


steel.  This  quite  explains  the  less  smooth 
running  on  the  ttack  of  the  Belgian  State 
Railway.  It  would  seem  that  greater  wear 
of  the  head  should  also  result,  but  this  is 
difficult  to  control  experimentally,  as  the 
conditions  of  working  and  of  hauling  are 
so  different  on  the  French  Northern  and  Bel- 
gian State  Railways.  Moreover  other  fac- 
tors, such  as  the  hardness  of  the  rails  and 
their  moment  of  resistance,  and  the  tonnage 
of  the  trains,  come  into  play  and  it  is  im- 
possible to  eliminate  them;  it  is,  however, 
observed  that  the  86.68  lb.  rails  of  the 
French  Northern  show  for  the  same  number 
of  trains  (but  weighing  less)  a  somewhat 
smaller  amount  of  wear  at  the  head  than  the 
104.83  lb.  rails  of  the  Belgian  State  (the 
latter  show  one  millimeter  [0.04  in.]  per  120,- 
000  trains  and  60  millions  of  tons  hauled. 

According  to  Haarmann,  the  rails  of  the 
Prussian  State  (between  Cologne  and  Ham- 
burg, near  Osnabriick),  the  hardness  of 
which  may  be  compared  to  that  of  the  rails 
of  the  French  Northern  (ultimate  tensile 
strength  44.45  tons  per  sq.  in.)  and  which 
weigh  82.65  lbs.  per  yard  and  are  supported 
on  strong  bedplates,  become  worn  at  least 
one  millimeter  by  45,000  trains,  representing 
about  24  millions  of  tons  hauled;  whereas 
the  86.68  lb.  rails  of  the  French  Northern, 
between  Paris  and  Creil,  as  supplied  by  steel- 
works A,  only  become  worn  one  millimeter 
by  160,000  trains,  representing  about  48  mil- 
lions of  tons  hauled.  Rails  supplied  by 
another  steelworks  B.  which  were  made  of 
softer  steel,  became  worn  one  millimeter  by 
120,000  trains,  representing  36  millions  of 
tons. 

It  is,  however,  observed  on  the  Prussian 
State  Railway,  that  the  tracks  with  metal 
sleepers  give  practically  as  smooth  running 
as  the  tracks  with  wooden  sleepers  and 
strong  bedplates,  and  that  the  wear  of  the 
heads  is  about  the  same  in  both  cases.  Does 
this  not  rather  show  that  steel  bedplates  will 
make  tracks  so  hard  that  they  will  approxi- 
mate to  tracks  on  metal  sleepers? 

On  the  section  of  line  referred  to  above, 
between  Mechlin  and  Antwerp,  it  was  found 
that  the  intermediate  sleepers  with  bedplates 
show  twice  the  amount  of  impression  as 
the  joint  sleepers;  the  latter  have  no  bed- 
plates. The  two  joint  sleepers  are  protected 
against  having  the  flange  of  the  rail  driven 
into  them  by  the  horizontal  flanges  of  the 
supporting  fishplates;  but  at  certain  parts  of 
the  track,  two  pieces  of  fishplate  were  bolted 
to  the  web  of  the  rail  and  secured  to  the 
two  middle  sleepers,  in  order  to  prevent 
creeping;  the  impression  on  even  those  mid- 
dle sleepers  was  less  deep,  and  the  sleepers 
were  in  as  good  a  state  as  those  which  had 
bedplates  >on  them.  This  method  of  securing 
the  rails  to  the  sleepers  by  means  of  pieces 
of  fishplate  will  probably  replace  bedplates, 
with  considerable  advantage. 

Another  disadvantage,  but  a  slight  one,  of 
bedplates  is  that  they  facilitate  creeping, 
for  very  soon  the  wear  of  the  bedplate  re- 
sults in  having  some  play  between  the  edge 
of  the  screwspike  and  the  flange,  and  the 
rail  slides  more  easily  on  a  worn  surface  of 
steel  than  of  wood.  As  a  rule,  the  railroads 
which  use  Vignoles  rails  with  or  without 
bedplates  have  succeeded  in  counteracting 
creeping;  that  disadvantage  of  bedplates  is, 
therefore,  among  those  which  are  of  mini- 
mum importance. 

Besides  these  disadvantages  of  the  steel 
bedplates,  there  are  also  sundry  advantages 
which  have  led  to  their  adoption.  We  think 
that  they  are  very  useful,  perhaps  even  in- 
dispensable, in  the  case  of  soft  wood  sleep- 
ers; but  if  the  sleepers  are  of  beech  or  of 
oak,  the  disadvantages  of  metal  bedplates 
seem  to  outweigh  their  advantages. 

{To  be  continiied.) 
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Exhibits     at 


the      International 
Congress. 


Railway  Washington,  between  March  20  and  May  25, 
1905.  It  gives  the  general  committee  on  ar- 
rangements the  right  to  construct  temporary 
buildings  on  the  ground,  lay  steam,  gas  and 
water  pipes  and  string  electric  wires  from 
the  nearest  source  of  supply  into  the  reser- 
vation and  to  lay  tracks  and  switches  on  the 
streets  from  the  railroad  to  the  grounds  for 
the  transportation  of  exhibits  and  material. 
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Mr.  George  A.  Post,  Chairman  of  the  gen- 
eral   committee    on    arrangements    for    the 
American  Railway  Appliance  Exhibition   to 
be  held  in  Washington,  D.  C,  in  May,  1905, 
in  connection  with  the  meeting  of  the  Inter- 
national   Railway    Congress,    has    been    in 
Washington  since  Decem- 
ber   5,   in   company   with 
Mr.  J.  Alexander  Brown. 
Secretary  and  Director  ot 
Exhibits,    presenting    the 
matter    before    Congress. 
It  was  necessary  to  have 
passed  by  Congress  a  spe- 
cial   act    authorizing   the 
Commissioners      of      the 
District   of    Columbia    to 
permit  the  proposed  exhi- 
bition to  be  held  on  the 
site  selected,  known  as  the 
White  Lot.    Mr.  Post  and 
the  members  of  the  com- 
mittee   on    arrangements 
have  been  working  since 
last  summer  in  the  inter- 
ests of  the  exhibition  and 
have  made  strong  appeals 
to   the   members   of   Con- 
gress for  the  passage  of 
such  an  act.    On  Monday. 
December  12,  the  Senate 
passed  the  necessary  joint 
resolution    after    it    had 
been      unanimously      ap- 
proved by  the  members  of 
the  District  of  Columbia 
Committees   of   both    the 
house  and  the  Senate.    In 
the  house  the  vote  in  fa- 
vor of  the  resolution  was 
unanimous   with   the   ex- 
ception   of    Congressman 
J.  R.  Mann,  of  Chicago,  who  bitterly  opposed 
the  passage  of  the  resolution  and  resorted  to 
filibustering  tactics  to  defeat  it,  finally  rais- 
ing the  point  pf  "no  quorum"  in  the  House, 
which  temporarily   retarded  the  passage  of 

the  bill.     Mr.  Post,  however,  has  assurances  

from  the  leaders  of  the  majority  and  minor-  xhe  Barschall  wheel-carrying  rail  joint  in 
ity  sides  of  the  House  of  Representatives  that  jtg  original  form  has  been  extensively  tried 
the  resolution  will  come  up  again  on  Mon-  jn  Europe  and  to  a  limited  extent  in  this 
day,  December  19,  which  is  known  as  "Sus-  country  and  although  it  has  some  objections, 
pension  Day"  when  bills  may  be  passed  by  on  the  whole,  the  results  obtained  from  its 
a  two-thirds  vote.    It  is  confidently  expected    use  have  been  generally  favorable,  to  judge 
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The  exhibition  assumes  all  liability  and  must 
have  all  of  its  plans  approved  by  the  Secre- 
tary of  War. 
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that  at  that  time  the  further  opposition  of 
Mr.  Mann  will  prove  futile. 

The  position  of  Mr.  Mann  is  that  he  is 
unalterably  opposed  to  the  use  of  any  pub- 
lic reservation  for  private  purposes,  which 
position  he  has  a  perfect  right  to  maintain 
but  his  resort  to  filibustering  tactics  simply 
to  maintain  his  personal  views  on  the  policy 
of  the  measure,  which  had  previously  passed 
the  Senate  unanimously,  which  was  ap- 
proved by  the  Secretary  of  War,  by  the  Com- 
missioners of  the  District  of  Columbia  and 
by  every  other  member  of  the  House  of  Rep- 
resentatives, was  an  unexpected  attitude,  to 
say  the  least,  particularly  in  view  of  the 
fact  that  in  the  city  of  Chicago,  which  he 
represents  in  part,  nearly  100  manufacturers 
have  signified  in  writing  their  earnest  desire 
that  the  measure  should  be  passed  and  many 
of  them  have  appealed  to  Mr.  Mann  in  per- 
son for  his  support  of  the  resolution. 


from    reports    received    from    a    number 
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roads  in  Germany  and  Austria  which  have 
the  joints  in  track.  One  road  which  has  an 
The  resolution,  which  has  already  passed  experimental  stretch  of  track  12  miles  long 
the  Senate,  authorizes  the  Commissioners  of  laid  with  these  joints,  put  them  in  only  after 
the  District  of  Columbia  and  the  Secretary  expensive  trials  of  flat-plate  joints  and  angle 
of  War  to  grant  permits  to  the  American  bars.  The  line  was  originally  laid  in  1883 
Railway  Appliance  Exhibition  for  the  occu-  with  78-lb.  rails,  25  ft.  long  with  flat-plate 
pation  of  the  plot  of  ground  near  the  Wash-  joints.  The  ends  of  the  rails  became  bat- 
ington  Monument  which  is  known  as  the  tered  and  worn  out  while  the  body  of  the 
White  Lot,  and  which  is  shown  on  the  ac-  rail  was  in  good  condition.  Angle  bars  were 
companying   map   of   a   part   of  the   city  of    tried  with  no  better  results  and  in  1899  the 


Barschall  type  of  supported  joint  was  put  in. 
The  results  have  been  very  satisfactory  and 
would  seem  to  indicate  that  where  the  ends 
of  the  rails  have  been  battered  and  worn 
out  while  the  remainder  is  in  good  condi- 
tion, a  supported  joint  can  be  used  to  good 
advantage.  The  cost  of  maintenance  of  track 
fitted  with  these  joints  is  about  $16  less  per 
mile  per  year  than  for  adjoining  sections  of 
track  laid  with  angle-bar  joints. 

Those  roads  which  have  used  this  type  of 
joint  are  almost  unanimous  in  saying  that 
the  riding  qualities  of  track  fitted  with  them 
are  greatly  improved,  that  there  is  less  wear- 
and-tear  on  rolling  stock  and  that  the  rails 
themselves  last  longer  than  with  the  ordi- 
nary angle  bar  joints.  The  one  objection  to 
the  old  form  of  joint  which  is  in  use  so  ex- 
tensively in  Saxony  and  Bavaria  is  the  ef- 
fect of  false  flanges  worn  on  wheels,  which 
batter  down  the  outside  or  supporting  rail. 
The  efficiency  of  a  joint  of  this  kind  depends 
on  two  conditions;  false  flanges  clearing  the 
joint,  outward  and  downward;  and  the  un- 
even tread  of  worn  wheels  being  equalized 
by  the  independent  deflection  of  the  two 
bearers  at  the  joint.  These  conditions  aro 
not  entirely  fulfilled  by  any  previous  forms 
of  lapped  rail-ends,  joint  bridges  or  wheel- 
carrying  angle  bars.  In  the  improved  form 
of  the  Barschall  joint  shown  in  the  accom- 
panying illustration  these  conditions  have 
been  met  and  the  best  features  of  the  three 
types  of  joints  referred  to  have  been  em- 
bodied in  it  without  the  inherent  disadvant- 
ages of  each. 

In  1903,  an  official  report  on  the  perform- 
ance of  the  original  type  of  Barschall  joints 
laid  in  a  stretch  of  track  on  the  Berlin- 
Halle  line,  commented  unfavorably  on  them 
because  of  the  destructive  action  of  the  false 
flanges.  The  width  of  the  bearing  surface 
at  the  joint  on  this  stretch  is  3%  in.,  and 
the  head  and  foot  of  the  filling  piece  be- 
tween the  main  rail  and  the  joint  rail  was 
made  so  wide  as  to  partially  prevent  its  free 
canting  under  the  deflection  of  the  rails.  In 
this  country  the  joints  experimented  with 
on  the  Pennsylvania  Railroad  were  also  too- 
wide,  being  3Vio  in.  across  the  bearing  sur- 
face; yet  notwithstanding  this  serious  ■  de- 
fect in  detail  the  principles  involved  have 
been  shown  to  be  correct.  Mr.  L.  F.  Loree,. 
who  recently  resigned  from  the  presidency 
of  the  Rock  Island,  examined  the  experi- 
mental track  near  Berlin  in  1898  and  in  his 
report  said: 

"I  have  found  a  double-track  stretch  on 
the  line  between  Berlin  and  Halle  on  which 
one  track  is  laid  with  Thomas  steel  rails 
weighing  41  kg.  per  meter  (83  lbs.  per  yd.) 
with  Barschall  joints  and  the  other  track 
laid  with  Bessemer  steel  rails  and  angle-bar 
jdiuts.  Both  tracks  had  been  in  use  for  the 
same  length  of  time.  The  track  with  Bar- 
schall joints  showed  the  joints  to  be  in  good 
condition  but  the  rest  of  the  rail  in  bad 
shape,  while  the  other  track  showed  the  re- 
verse, rails  in  good  condition  and  joints  in 
bad  shape."  Even  with  the  faulty  design 
of  having  the  bearing  surface  too  wide  the 
wheel-carrying  joint  proved  to  be  superior  to 
the  angle  bar  joint. 

The  improved  joint  illustrated  here  has 
been  redesigned  as  a  result  of  the  experi- 
ments on  the  Pennsylvania  and  in  Europe, 
and  while  it  combines  all  of  the  principles 
of  the  original  joint  and  some  new  ones  it 
has  none  of  "the  inherent  defects  of  its  pre- 
decessors. It  is  intended  to  be  used  with  a 
rail  section,  also  of  new  design,  in  which  the 
head  is  not  symmetrical  but  is  %  in.  nar- 
rower on  the  outside  of  the  web  than  the 
Am.  Soc.  C.  E.  standard  section  for  85-lb. 
rail.  This  brings  the  web  of  the  main  rail 
and  the  outside  supporting  rail  14  in.  closer 
together  and  the  outside  or  carrying  rail  is 
made  symmetrical  with  the  main  rail.    The 
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total  width  ot  the  bearing  surface  of  this 
improved  joint  is  less  than  3  in.  so  that  it 
will  clear  any  false  flange,  as  shown  in  the 
drawing.  Shorter  and  therefore  stronger 
bolts  can  be  used.  The  head  and  foot  of  the 
filling  piece  being  narrow,  this  proportion- 
ately facilitates  its  canting  and  therefore 
the  independent  deflection  of  the  two  rails. 

It  has  been  found  that  in  all  cases  the 
outer  rail  carries  the  greater  part  of  the 
load  at  the  joint  and  this  has  therefore  been 
correspondingly  strengthened  by  making  the 
base  symmetrical  and  cutting  off  part  of  it 
on  the  inside.  The  flanges  on  the  main  rails 
are  cut  away  on  the  inside  at  the  joint  and 
the  partial  inside  flange  of  the  outer  rail  fits 
into  the  recess  so  formed.  This  gives  the 
outer  rail  additional  support  on  the  ties  and 
the  weakening  of  the  main  rail  ends  is  not 
objectionable  because  the  outer  rail  carries 
the  load.  The  proposed  unsymmetrical  rail 
can  be  made  by  re-rolling  old  and  battered 
rail  in  a  manner  similar  to  the  McKenna 
process  and  a  better  and  more  homogeneous 
metal  obtained  than  in  the  original  rail. 

Patents  on  this  improved  joint  were  issued 
to  Max  Barsehall  on  November  22,  last. 
These  joints  are  not  sold  outright,  but,  by 
arrangements  with  the  patentee,  railroads 
can  have  them  made  anywhere.  The  Amer- 
ican office  of  Mr.  Barsehall  is  31  Nassau 
street,  New  York. 
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BY  HEBBERT   T.    WALKER. 

It  will  be  remembered  that  the  Transpor- 
tation Exhibit  at  the  Columbian  Exposition 
of  1893  included  an  extensive  and  highly 
interesting  display  of  historical  locomo- 
tives, illustrating  the  development  of  trans- 
portation by  steam  from  Sir  Isaac  New- 
ton's suggestion — made  in  the  year  1680 — 
for  a  vehicle  to  be  propelled  by  a  jet  of 
steam  working  on  the  reaction  principle, 
down  to  specimen.s  of  the  locomotive  engine 
of  the  present  day. 


Fig.   2 — The   "Mississippi,"    First   Engine   in    the    Lower    iVIississippi    Country,  1834. 


The  principal  part  of  this  representation 
was  formed  by  the  collection  made  by  the 
Baltimore  &  Ohio  Railroad  Company,  under 
the  direction  of  Major  J.  G.  Pangborn,  who 
visited  Europe  as  well  as  the  leading  rail- 
roads and  engine  builders  of  this  country, 
gathering  a  large  amount  of  data  of  early  lo- 
comotives which  enabled  him  to  construct 
full-size  reproductions  of  nearly  all  the  types 
of  early  engines.     Specimens  of  real  locomo- 


Fig.  3 — Seth  Wilmarth's  "Pionoe,        First    Engine    m   tt,-    Cumb-.  i  land   Valley,   1851. 


fives  were  also  secured;  and  these  invalu- 
able acquisitions,  with  the  models,  supplied 
important  links  in  the  chain  of  locomotive 
history,  which,  however,  at  that  time  was 
far  from  complete. 

Even  in  its  then  imperfect  state  the  dis- 
play was  of  the  highest  interest  and  impor- 
tance, inasmuch  as  it  was  absolutely  unique 
in  the  history  of  expositions,  and  opened  a 
new  field  in  the  study  of  railroad  history — 
a  difficult  and  complex  subject,  and  one, 
moreover,  that  has  never  been  written  in 
book  form. 

This  collection  was  bought  by  the  Field 
Columbian  Museum,  and  at  the  close  of  the 
exposition  it  was  duly  Installed  in  the  Mu- 
seum's handsome  building;  and  from  thence 
it  was  transferred  to  St.  Louis.  In  the  mean- 
time Major  Pangborn  had  been  busy  acquir- 
ing additional  historical  material  both  in 
this  country  and  in  Europe,  thus  supplying 
missing  links  and  forming  a  chain  of  loco- 
motive evolution  and  development  that  is 
now  practically  complete;  and  it  formed 
perhaps  t'he  most  attractive  section  of  the 
Transportation  Exhibit  at  the  St.  Louis  Fair. 

Most  of  the  more  important  engines  now 
on  exhibition  have  been  previously  noticed 
in  the  columns  of  this  journal  from  time  to 
time,  and  it  is  proposed  in  the  present  arti- 
cle to  examine  only  the  more  noteworthy  re- 
cent additions;  though  in  passing  a  word 
may  be  said  about  the  exhibit  as  a  whole. 
This  unparalleled  collection  of  historical  en- 
gines includes  about  sixty  specimens,  many 
of  them  actual  engines,  and  the  rest  full  size 
reproductions,  mostly  of  wood.  Among  tho 
landmarks  pt  locomotive  history  will  be 
found  Trevithiek's  tramway  engine  of  1803; 
Stephenson's  "Rocket"  of  1829;  .Tervis'  "Ex- 
periment" of  1832,  the  first  engine  with  a 
leading  truck;  Eastwick  and  Harrison's 
"Hercules"  of  1837,  the  first  engine  with 
equalizers;  several  of  the  original  "grass- 
hoppers" built  in  1832  and  subsequently; 
some  of  Ross  Winans'  "camel"  engines;  the 
"Buffalo"  of  1844,  and  the  "Peppersauce"  of 
lS(i2. 

The  subject  of  the  evolution  and  develop- 
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iiieiit  ol  permuiieni  -way  nas  now  received 
more  attention  than  it  iias  hitherto,  and 
every  example  of  motive  power  stands  upon 
the  trade  of  its  period — in  many  instances 
upon  original  rails,  stones,  etc.;  in  others  on 
a  faithful  reproduction.  There  is  also  an 
extensive  showing  of  tie  or  sleeper  histoi'y. 

Another  novel  feature  is  the  introduction 
of  life-size  figures  of  contemporary  engine- 
drivers  and  firemen  on  the  different  examples 
of  motive  power.  It  is  a  matter  of  opinion 
whether  such  an  adjunct  is  appropriate  to  an 
exhibition  of  a  rscientific  cliaracter,  but  the 
attitudes  of  the  figures  are  in  most  casas 
natural,  and,  to  liie  general  sightseer,  they 
probably  produce  an  atmosphere  suggestive 
of  life   and   motion. 

The  principal  historical  additions  to  the 
collection  since  1893  are  the  engine  "Pio- 
neer," contributed  by  the  Chicago  &  North- 
■western  Railway;  the  "Mississippi,"  from  the 
Illinois  Central,  and  Seth  Wilmarth's  "Pio- 
neer," from  the  Cumberland  Valley  Railroad. 
AH  three  are  the  actual  locomotives — not 
reproductions — and  are  a  great  acquisition. 

The  Chicago  &  Northwestern  "Pioneer"  is 
illustrated  in  Fig.  1.  It  is  a  Baldwin  engine 
and  was  built  in  the  year  1836.  In  1S48  it 
was  transported  by  lake  from  Buffalo  to  Chi- 
cago, where  it  was  put  to  work  on  a  road 
that  is  now  a  part  of  the  Chicago  &  North- 
western. It  was  the  first  engine  seen  in 
Chicago,  and  did  duty  altogether  for  thirty- 
five  years.  Baldwin  built  many  engines  of 
this  type  and  they  did  satisfactory  work.  The 
engine  before  us  is  inside  connected,  with 
half  cranks.  The  driving  boxes  and  valve 
motion  are  outside,  and  the  eccentric  rods 
have  drop  V  hooks.  The  engine  weighs  about 
10   tons  and   appears   to   be   well   preserved. 

Fig.  2  shows  the  engine  "Mississippi,"  said 
to  have  been  built  in  England  in  the  year 
1834,  and  imported  to  the  United  States  in 
1836.  It  was  the  first  Irvcomotive  in  New- 
Orleans,  and  ran  on  the  Natchez  &  Hamburg 
Railroad,  now  a  part  of  the  Illinois  Central. 
In  1868  the  engine  was  removed  from 
Natchez  to  Vicksburg,  where  it  did  svi'itching 
work.  Then  it  was  laid  aside  and  became 
gradually  buried  in  sand,  until  1878,  when  it 
was  exhumed  and  j)Ut  to  work  on  the  Nat- 
chez! Brookhaven  &  Meridian  Railroad, 
where  it  ran  until  1891.  ■«»  -if 

An  examination- of  this  engine  show^«\*t 
it  is.  now  probably  not  as  originally  buflt; 
neither  can  it  be  ascertained  who  were  the 
builders,  nor  does  it  possess  any  of  the  ear- 


marks of  an  early  English  built  engine.  Fur- 
thermore, a  search  through  the  Government 
Report  of  1838,  giving  a  list  of  locomotives 
used  on  American  railroads  which  were  im- 
ported from  England,  fails  to  show  any  Eng- 
lish locomotives  at  New  Orleans  or  the  rail- 
road where  the  "Mississippi"  orignally 
worked.  It  is  possible  that  some  of  the  parts 
were  purchased  in  England,  a.s  it  is  known 
that  at  least  one  of  the  minor  firms  of  en- 
gine builders  bought  parts  of  locomotives 
trom  there,  making  some  of  the  smaller  fit- 
tings in  their  own  shops,  and  so  turning  out 
a  complete  engine  as  of  their  manufacture. 
But  however  this  may  be,  the  "Mississippi" 
is  a  curious  engine,  with  its  cab  the  whole 
length  of  the  boiler,  and  will  repay  a  care- 
ful examination.  The  cylinders  are  9% 
inches  diameter  by  16  inches  stroke;  driv- 
ing wheels  43  inches  diameter;  weight  about 
7  tons. 

The  next  engine  claiming  our  attention  is 
the  "Pioneer"  illustrated  in  Fig.  3.  This 
locomotive  is  of  more  than  ordinary  interest, 
for  it  was  built  by  Seth  Wilmarth,  who  was 
an  engine  builder  of  some  note  in  the  early 
fifties.  His  shops  were  situated  at  South  Bos- 
ton, and  he  built  many  engines  for  the  Bos- 
ton &  Worcester,  the  Hudson  River,  the 
Eastern  of  Massachusetts  and  the  Old  Colony 
Railroads.  His  designs  were  generally  pat- 
terned after  the  Hinckley  engine  of  those 
days;  but  they  had  some  points  of  original- 
ity, as  for  instance,  leading  and  trailing 
four  wheel  trucks,  he  being,  probaibly,  the 
first  to  design  this  wheel  arrangement,  which- 
was  repeated  by  later  builders,  and  was  dis- 
cussed in  the  Railroad  Gazette  of  June  17 
last,  page  29.  Fig.  6  in  that  article  probably 
shows  a  Wilmarth  engine,  but  the  writer  was 
not  aware  of  it  at  the  time. 

The  "Pioneer"  has  cylinders  9  inches  diam- 
eter by  14  inches  stroke,  driving  wheels  54 
inches  diameter,  weight  13  tons.  It  is  a  tank 
engine  and  has  a  single  pair  of  driving 
wheels — types  of  the  locomotive  that  are  not, 
and  never  were,  so  common  in  the  United 
States  as  in  Great. Britain.  The  boiler  has  a 
wagon  top  and  .the  steam  and  exhaust  pipes 
conjjg  jj^utside  .^g  smokebox,  where  they  enter 
the^lve  cb^  at  the  back  side.  The  valve 
chesC^over^fbn  the  front  side  of  the  chest 
instead  of  ttEfc"fcrp,  and  neither  the  pipes  nor 
chests  have, any  lagging.  The  sand  boxes  are 
OA  the  dri*4ng  wheel  guards,  but  side  eleva- 
tions of  thg  engine  which  have  been  pub- 
liS^^,  s|iow  a  sand  dome  on  the  boiler  bar- 


rel, which  was  probably  its  original  position. 
The  engine  has  link  motion.  The  connect- 
ing rods  and  other  working  parts  are  very 
light,  hut  the  engine  was  probably  never 
used  for  heavy  work.  It  was  built  for  the 
Cumberland  Valley  Railroad  in  1851,  "and  is 
said  to  have  never  been  changed  or  re- 
modeled. As  the  engine  ran  for  40  years, 
this  Is  a  remarkable  record. 


In  order  to  indicate  locomotive  practice  at 
exposition  periods,  it  has  been  decided  to  in- 
clude as  a  permanent  part  of  this  collection 
the  Baltimore  &  Ohio  engine  "600"  shown  at 
the  Philadelphia  Centennial  Exposition,  1876, 
where  it  was  awarded  a  prize.  This  engine 
is  said  to  be  the  first  passenger  mogul,  and 
was  built  for  "fast"  traffic  over  mountain 
grades.  The  exposition  period  of  1893  is  rep- 
resented  by  the  "Royal  Blue"  express  engine 
"Director  General,"  shown  at  Chicago  in  that 
year.  This  engine  will  also  be  included  as  a 
permanent  exhibit.  It  is  a  Baldwin  com- 
pound and  is  a  fine  piece  of  work. 

The  strictly  modern  examples  in  the  B. 
&  O.  exhibit  are  "the  Governor  Francis,"  a 
consolidation  engine  built  by  the  Rogers  LiO- 
comotive  Works;  the  "Missouri,"  an  engine 
of  the  Atlantic  type;  and  the  "St.  Louis," 
built  by  the  American  Locomotive  Co.,  all 
for  use  on  the  Baltimore  &  Ohio.  This  lat- 
ter is  the  huge  Mallet  articulated  compound 
engine,  and  is  unquestionably  the  most  not- 
able of  modern  locomotives.  As  particulars 
of  all  these  engines  have  been  published,  it 
is  not  necessary  to  repeat  them  here. 

Of  the  vast  assemblage  of  drawings,  pho- 
tographs and  models  covering  the  whole  field 
of  land  transportation  by  steam,  it  is  im- 
possible even  to  make  mention.  Some  of  the 
more  recent  acquisitions  are  four  models  of 
trains,  contributed  by  the  Egyptian  State 
Railroads,  and  illustrating  freight  practice 
in  that  country.  There  is,  also,  a  model  of 
the  Rigi  Railway  and  several  other  addi- 
tional models  of  English  and  other  locomo- 
tive practice  of  the  sixties  and  seventies. 
These  models  are,  generally  speaking,  made 
to  a  scale  of  one  inch  to  the  foot. 

The  total  exMbits  in  this  unparalleled  rep- 
resentation occupy  something  over  sixty-two 
thousand  square  feet  of  floor  space,  to  say 
nothing  of  all  available  parts  of  walls,  col- 
umn pedestals  and  screens,  which  are  occu- 
pied by  pictorial  representations  and  smaller 
objects — the  evolution  and  development  of 
brake  mechanism  being  fully  illustrated. 

The  amount  of  labor  involved  in  the  col- 
lection, classification  and  arrangement  of 
such  a  large  and  diverse  display  can  only 
be  imagined.  Much  credit  is  due  to  Major 
Pangborn  and  his  associates  for  the  energy 
and  zeal  they  have  thrown  into  their  labors. 
The  value  of  the  display,  from  an  educational 
standpoint,  can  scarcely  be  overestimated, 
and  foreign  attention  has  been  thereby  at- 
tracted, so  that  special  reports  are  being  pre- 
pared upon  it  at  the  instance  of  European 
governments. 

It  is  gratifying  to  know  that  good  prog- 
ress is  being  made  toward  making  of  this 
great  collection  the  nucleus  of  a  permanent 
museum  devoted  to  the  railroad  and  allied 
interests. 


Fig.    1 — The   "Pioneer."    First    Engine    in    Chicago.      Built    in    1836. 


No  extension  of  the  Simplon  Tunnel  was 
effected  at  either  end  during  October,  the 
work  being  confined  to  walling  out  the  hot- 
water  spring  and  providing  the  cooling  ap- 
paratus to  make  it  possible  to  resume  drill- 
ing in  front  of  it.  There  remained  794  ft. 
between  the  north  and  south  headings.  The 
water  discharges  from  the  south  end  of  the 
tunnel  at  the  rate  of  190  gallons  per  second. 
About  the  middle  of  November  the  work  of 
Isolating  this  hot  spring  was  completed,  a 
covered  masonry   channel  having  been  pro- 
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vided  to  drain  it  away  without  heating  the 
lunnel  to  an  insufferable  degree,  and  cold 
water  being  conducted  inward  by  pipes  to 
reduce  its  temperature.  This  covered  chan- 
nel is  a  mile  and  a  half  long.  If  no  further 
unforeseen  obstacles  are  met,  the  contrac- 
tors hope  to  reach  the  excavation  from  the 
north  by  the  middle  of  January. 


Western    Union   Loses   Its  Suit  Against  the 
Pennsylvania. 


The  Supreme  Court  of  the  United  States 
in  an  opinion  by  Justice  McKenna  has  de- 
cided the  case  of  the  Western  Union  Tele- 
graph Company  against  the  Pennsylvania 
Railroad,  involving  the  right  Of  the  railroad 
to  remove  the  telegraph  company's  poles 
from  its  right  of  way,  in  favor  of  the  rail- 
road company.  The  court  holds  that  the  act 
of  Congress  of  July  24,  1866,  which  controlletl 
the  case,  does  not  grant  eminent  domain  to 
telegraph  companies  over  the  private  prop- 
erty of  railroad  companies.  The  case  origi- 
nated in  New  Jersey.  The  telegraph  com- 
pany contends  that  the  necessary  implica- 
tion from  the  provisions  of  the  act  of  186fi 
permitting  telegraph  companies  to  use  post 
roads  is  that  telegraph  companies  may  ap- 
propriate for  their  poles  and  lines  a  part  of 
the  rights  of  way  of  railroads  on  paying 
just  compensation,  may  exercise  the  right  of 
eminent  domain.  But  there  is  nothing  in 
it  which  provides  for  condemnation  or  com- 
pensation. The  power  of  eminent  domain  is 
against  common  right.  It  subverts  the  usual 
attributes  of  the  ownership  of  property.  It 
therefore  must  be  given  in  express  terms  or 
by  necessary  implication. 

Responding  to  contentions  on  the  part  of 
counsel  for  the  telegraph  company  that  rail- 
roads are  not  essentially  different  from  other 
highways,  Justice  McKenna  said: 

"This  argument  would  seem  to  make  a 
railroad  right  of  way  public  property.  To 
that  extreme  we  cannot  go.  The  right  of 
way  of  a  railroad  is  property  devoted  to  pub-^ 
lie  use,  and  has  often  been  called  a  highway, 
and  as  such  is  subject,  to  a  certain  extent, 
to  State  and  Federal  control,  but  it  has  al- 
ways been  recognized  that  a  railroad  right 
of  way  is  so  far  private  property  as  to  be 
entitled  to  that  provision  of  the  Constitution 
which  forbids  its  taking  except  under  the 
power  of  eminent  domain,  and  upon  payment 
of  compensation. 

"It  follows  from  these  views  that  the  act 
of  1866  does  not  grant  the  right  to  telegraph 
companies  to  enter  upon  and  occupy  the 
rights  of  way  of  railroad  companies,  except 
with  the  consent  of  the  latter,  or  by  grant  of 
eminent  domain.  Nor  does  the  statute  of 
New  Jersey  make  those  rights  of  way  pub- 
lic property  so  as  to  subject  them  to  such 
occupation  under  the  provisions  of  the  act  of 
1866.  It  is  admitted  that  the  statutes  of  New 
Jersey  do  not  confer  the  right  of  eminent 
domain  upon  telegraph  companies.  It  hap- 
pens to  be  the  policy  of  New  Jersey  not  to 
grant  eminent  domain  to  telegraph  compa- 
nies, and  a  railroad's  right  of  way  enjoys  in 
that  State  the  same  immunity  from  compul- 
sory proceedings  as  other  private  property  en- 
joys. But  this  has  no  bearing  on  the  act  of 
1866.  nor  does  it  make  that  act,  as  construed 
by  us,  a  grant  to  railroads  of  greater  power 
over  commercial  intercourse  by  telegraph 
than  the  States  have.    .     .     . 

"Interstate  commerce  by  the  telegraph  has 
marched  to  a  splendid  development,  although 
in  the  acquisition  of  the  means  for  its  exer- 
cise it  has,  for  the  mout  part,  relied  on  pur- 
chase, or  eminent  domain  granted  by  the 
States.  We  cannot  but  feel,  therefore,  that 
there  is  something  inadequate  in  the  argu- 
ment  which   is  based   on   the   apprehension 


that  the  act  of  July  24.  1866,  construed  as  we 
construe  it,  gives  a  sinister  power  to  rail- 
road companies.  It  gives  no  power  to  those 
companies,  but  that  which  appertains  to  the 
ownership  of  their  property." 

In  a  dissenting  opinion  Justice  Harlan  ex- 
pressed the  opinion  that  "it  was  intended  by 
the  act  of  1866,  in  the  interest  of  the  postal 
service  and  of  interstate  commerce,  to  throw 
open  all  the-jist  roads  of  the  country  to 
the  use  of  telegraph  companies  accepting  its 
provisions,  subject  always  to  the  condition 
that  the  use  should  not  interfere  with  ordi- 
nary travel  on  the  road  occupied." 

Summing  up.  Justice  Harlan  said:  "Prac- 
tically the  raili'oad  corporations  operating 
post  roads,  looking  to  their  own  interests 
and  caring  little  for  the  general  welfare, 
may  give  exclusive  privileges  in  the  matter 
of  interstate  telegraph  communications, 
while  the  States  are  prohibited  from  so  doing. 
Thus  a  railroad  corporation  is  recognized  as 
having  more  power  than  a  State.  I  cannot 
assent  to  an  interpretation  of  the  act  of  186G 
that  will  cause  such  a  result.  No  such  re- 
sult is,  in  my  opinion,  consistent  either  with 
the  words  of  the  act  or  with  the  object  which 
Congress  intended  to  accomplish  by  its  pass- 
age. That  act,  reasonably  interpreted,  was, 
I  think,  intended  to  give  a  telegraph  com- 
pany accepting  its  provisions  the  absolute 
right  to  put  its  wires  and  poles  upon  any 
post  road — a  public  highway  established 
primarily  for  the  public  convenience — if  the 
ordinary  travel  on  such  road  was  not  thereby 
interfered  with." 

The  court  also  decided  against  the  West- 
ern Union  in  the  case  involving  the  right  to 
condemn  a  part  of  the  Pennsylvania  Rail- 
road's right  of  way  in  Western  Pennsylvania 
and  appropriate  it  for  its  lines.  The  con- 
tention of  the  telegraph  company  in  this 
case,  as  in  that  involving  the  right  of  the 


railroad  to  remove  the  poles,  was  that  it 
had  the  right  to  maintain  its  wires  over  and 
along  the  lines  of  the  railroad  company,  on 
making  compensation,  so  long  as  the  main- 
tenance of  its  telegraph  lines  did  not  mate- 
rially interfere  with  ordinary  travel  on  the 
roads,  and  that  the  right  could  be  asserted 
by  proceedings  in  eminent  domain.  This  con- 
tention was  denied.  There  was  also  an  addi- 
tional element  caused  by  the  claim  of  the- 
telegraph  company,  as  the  lessee  of  the  At- 
lantic &  Ohio  Telegraph  Company,  incorpor- 
ated by  the  State  in  1849,  and  authorized 
"to  erect  and  coh'struct  works,  edifices,  fix- 
tures and  structures  along  and  across  any  of 
the  roads,  highways,  streets  and  waters  with- 
in this  State,  the  said  works  to  be  so  placed 
as  not  to  interfere  with  the  common  use  of 
such  roads,  highways,  streets  and  waters." 
This  point  was  decided  adversely  to  the- 
Western  Union,  on  the  ground  that  "eminent 
domain  cannot  be  delegated,"  and  that  "les- 
sees cannot  exercise  it." 


Railroad    Shop    Tools. 


(Contimted.) 


SHAPING    MACHINES. 

The  16-in.  crank  shaper  shown  in  Fig.  1 
is  made  by  the  Stockbridge  Machine  Com- 
pany, Worcester,  Mass.  The  ram  is  of  box 
pattern  and  it  has  a  bearing  in  the  column 
of  26  in.  when  at  full  stroke.  The  stroke 
can  be  adjusted  while  the  m.achine  is  in  mo- 
tion and  an  index  and  pointer  facilitate  set- 
ting the  ram  to  any  desired  length  of  stroke. 
The  tool  head  is  graduated  and  the  tool 
slide  has  an  automatic  feed  of  6  in.  The 
table  is  10  in.  x  11%  in-  and  has  automatic- 
power  cross  feed  of  22  in.  either  direction. 
It   has   a   vertical   adjustment   of   14   in.    by 


Fig.   1 — The  Stockbridge  Shaper. 
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means  of  bevel  gears  and  a  telescopic  screw,  change  of  gears  being  obtained  by  a  clutch  automatic  circular  feeding  head  can  be 
The  screw  is  fitted  with  ball  bearings.  The  operated  by  a  lever  within  easy  reach  of  easily  detached  and  replaced  by  the  regular 
vise  can  be  set  to  any  angle  and  has  a  ijradu-  the  operator.  The  table  has  an  adjustable  head,  when  desired.  The  weight  of  the 
ated  base.*  It  is  secured  to  the  table  by  four  roller  bearing  support,  as  shown  in  the  illus-  machine  complete  with  countershaft  is  3,750 
bolts  which  fit  into  the  T-slots.  The  rocker  tration.  Ball  bearings  are  placed  under  the  lbs.,  and  the  following  table  gives  its  prin- 
arm  is  designed  so  that  a  3-in.  shaft  can  be    elevating    screw    used    for    raising  the   rail,    cipal  dimensions: 

passed  through  under  the  ram  for  key-seat-    thus  reducing  the  friction  to  the  minimum.     Extreme  length  of  stroke 241^111. 

ing.     In  connection  with  this  machine  an  in-    An   opening  through  the  column  under  the     y/'i'tical  travel  of  table.. 15%  " 

~  I-  o  .  a  Horizontal  travel  of  table    ^7 

(ireatest  distance  ram  to  table 18%   " 

Diameter  of  head   9       ** 

Feed  to  head   7%   " 

Length  of  top  of  table 24 

Width  of  top  of  table   14       " 

Depth  of  table 17       " 

Length  of  Kam  bearing  in  column 36       " 

Width  of  ram  bearing  m  column 12       " 

Size  of  vise  jaws 14x2%  " 

Vise  opens 10%   " 

Grades  to  cone  on  machine 4       " 

No.  of  speeds  to  ram   8       " 

Countershaft  pulleys  T.  and  L 14x4        " 

Revs,  per  min.  of  countershaft 200 

The  No.  2  Fitchburg  shaper  shown  in  Pig. 
3  is  made  by  the  Fitchburg  Machine  Works, 
Fitchburg,  Mass.     This  shaper  has  an  18-in. 
stroke  and  the  movement  of  the  cutter  bar 
is   obtained   by   the   "Whitworth"   quick   re- 
turn motion;    the  forward  movement  takes 
about  two-thirds  of  a  revolution  and  the  re- 
turn stroke  takes  about  one-third  of  a  revo- 
lution.   The  cutter  bar  is  40  In.  long  and  it 
has  a  bearing  29  y2  in.  x  81/2  in.    The  connect- 
ing rod  is  of  steel  and  the  bearings  at  each 
end  of  the  rod  are  fitted  with  hardened  steel 
bushings  which  are  adjustable  for  wear.  The 
top  of  the  bed  is  75  in.  long  by  20  in.  wide.  The 
head  has  a  vertical  movement  of  514  in-  and 
is  provided  with  power,  vertical  and  angular 
feeds.     It  is  also  graduated  and  can  be  set 
to   any   angle   desired,    and   the   feed    screw 
has   a  micrometer  attachment  which   reads 
to  thousandths  of  an  inch.     The  saddle  has 
a  cross  movement  on  the  bed  of  28  in.,  and 
th3  tables  have  a  vertical  adjustment  of  14 
in.    The  maximum  distance  from  the  bottom 
ram  will  admit  shafting  or  similar  work  up    of  the  ram  to  the  top  of  the  table  is  16  in., 
to   4   in.   in  diameter.     The  position   of  the    and  the  top  of  each  table  measures  16%  In. 
stroke  is  changed  by  the  hand  wheel  shown    x  17  in.     A  hole  through  the  bed  admits  a 
on   top   of  the   ram   and   the   length   of  the    3-in.  shaft  for  l^ey-seating.    An  independent 
stroke    is    adjusted    by    means    of    a    crank,    automatic  circular  feed  is  provided  for  the 
These,  changes  can  be  made  while  the  ma-    cone  mandrel.     Each  machine  is  furnished 
chine  is  in  motion.     The  screws  for  adjust-    with  chuck  and  centers.     These  are  fitted  to 


Fig.  2 — The  Cincinnati  Shaper. 


genious  and  novel  method  of  belt  connected 
motor  drive  is  shown.  The  driver  and  idler 
pulleys  are  geared  together  so  that  both 
drive  the  belt  positively,  and  by  adjusting 
the  idler  pulley  by  means  of  the  adjusting 
screw,  tension  can  be  put  upon  the  belt.  The 
idler  is  hung  on  a  bell  crank  lever  which  can 
be  swung  around  until  the  belt  has  an  arc    ing  the  gibs  in  the  down  slide  of  the  head    the  table  with  a  dovetail  circular  base,  and 


of  contact  on  the  driving  pulley  almost  equal 
to  the  full  circumference  of  the  pulley.  It 
is  claimed  that  practical  tests  have  shown 
this  drive  to  be  as  positive  as  a  chain  drive 
and  more  flexible.  This  machine  is  especial- 
ly adapted  for  tool  work.  It  is  built  rigidly 
and  has  a  quick  return  stroke  of  4  to  1.  It  is 
equipped  with  a  two-piece  crank  motion, 
which  gives  a  powerful  and  even  cutting 
■speed.  The  motor  used  on  the  tool  is  a  li/a- 
h.p.  variable  speed  Storey  motor  having  26 
changes  of  speed,  obtained  by  means  of  field 
•control.  There  are  two  runs  of  gearing, 
which  with  the  26  speed  changes  make  a 
total  of  52  speed  changes  for  the  ram.  This 
type  of  shaper  is  also  made  in  the  20-in.  and 
24-in.  size.  The  24-in.  shaper  is  a  powerful 
machine  and  is  especially  adapted  for  the 
heavier  work  in  railroad  shops. 

The  24-in.  back-geared  crank  shaper 
shown  in  Fig.  2  is  made  by  The  Cincinnati 
Shaper  Company,  Cincinnati,  Ohio.  Both 
the  column  and  ram  of  the  machine  are 
ribbed  and  braced  internally  and  the  ram 
slides  project  in  front  and  in  back  of  the 
column.  The  rail  is  ribbed  horizontally  and 
is  gibbed  to  the  column  and  the  cross  tra- 
verse screw  has  a  graduated  collar  reading 
to  .001  in.  and  it  is  also  provided  with  a 
variable  automatic  feed  which  admits  of 
changing  the  feed  from  zero  to  the  maximum 
without  stopping  the  machine.  The  head 
swivels  to  any  angle;  it  is  graduated  and 
has  a  simple  locking  device.  The  down  feed 
screw  has  a  graduated  collar  which  reads 
to  .001  in.  The  vise  has  annealed  tool  steel 
jaw  plates:  it  swivels  and  has  a  graduated 
base.  This  machine  can  be  operated  either 
as  a  single-geared  or  back-geared  tool;    the 


and  the  ram  slide  are  held  in  position  by 
locknuts  which  are  countersunk  flush  with 
the  casting.  The  machine  as  shown  in  the 
illustration  is  equipped  with  an  automatic 
circular  feeding  head  and  a  special  chuck. 
This  device  was  designed  primarily  for  ma- 
chining locomotive  driving  boxes  prepara 
tory  to  forcing  in  the  brasses.  It  is  especial- 
ly recommended  for  shops  where  the  instal- 
lation  of  a    siotter  is  not  warranted.     This 


will  swivel  to  any  desired  position.  The  cen- 
ters swing  12  in.  and  will  take  in  a  piece 
of  work  1414  in.  long.  The  driving  cone  has 
four  steps  with  a  4%  in.  face;  the  largest 
diameter  is  20  in.  and  the  smallest  diameter 
is  10  in.  The  countershaft  has  two  friction 
pulleys,  each  20  in.  in  diameter  by  4^4  to- 
face:  these  should  run  from  80  to  100  r.pjn. 
The  weight  of  the  machine  is  5,700  lbs. 
(To  be  continued.) 


Fig.  3 — The  Fitchburg  Shaper. 
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Ferry    Transportation    in    New    York. 


Scherzer      Bridge    for      the     Newburgli 
South    Shore. 


The  following  statistics  are  taken  from  a 
paper  on  "Ferry  Transportation,"  presented 
to  the  New  York  Railroad  Club  Oct.  21,  by 
Captain  J.  M.  Cherry. 

The  ferries  enumerated  below  constitute 
the  services  to  and  from  Manhattan  Island. 
The  figure  following  the  name  of  the  com- 
pany gives  the  number  of  passengers  carried 
annually: 

Brooklyn  Ferrv  Company 33,910.000 

Hoboken    Ferry    Company 31,990.000 

Union  Ferry  Company    30.500,000 

Pennsylvania   K.   K.  Ferry  Company.  30,300,000 

Erie   R.    R.    Ferry   Company 16.667.252 

Central  R.  R.  of  N.  J.  Ferry  Qo 10,650,000 

S.  I.  Rapid  Transit  Ferry  Company.  .  7,900,000 

Long  Island  R.  R.  Ferry  Company.  .  .  15,625.000 

West  Store  Ferry  Company   5,865,000 

Nassau   Ferry  Companv    2,678.000 

N.  Y.  &  South  Brooklyn  Ferry  Co.  .  .  1.715,000 

Fort  Lee  Ferrv  Companv   1,700,000 

N.  Y.  &  East  River  Ferry  Company  .  4,309.000 

P.  K.  &  Bergen  Point  Ferry  Company  550,400 

Babylon  &  Oak  Island  Ferry  Co 10,000 

194.369,652 

The  average  number  of  passengers  enter- 
ing and  leaving  the  city  daily  by  ferry  is 
532,520. 

The  following  comparison  shows  the  re- 
spective fuel  consumption  of  four  different 
types  of  ferry  boats,  selected  as  character- 
istic. The  figures  were  taken  in  the  month 
of  June. 


The  Newburgh  &  South  Shore  Railway 
forms  the  connecting  link  for  the  heavy  traf- 
fic between  the  furnaces  of  the  American 
Steel  &  Wire  Company,  on  the  east  bank  of 
the  Cuyahoga  River,  Cleveland,  Ohio,  and  its 
wire  mills  at  Newburgh.  The  road  crosses  the 
Cuyahoga  River,  which  is  a  navigable  stream; 
a   movable  bridge  was,   therefore,   required. 


Fig.  1 — Location  Plan  of  Scherzer  Bridge  at  Cleveland. 


Cent.  R.  K/Of 
N.J. 

Ferryboat    t'Plainfield." 

f  4  cylinder  triple. 

Type  of  engine   ]  19-in.,  30-in.,  2  35-ln. 

[30-in.  stroke. 

Coal  per  trip 445  lbs. 

Seating  capacity    427 

Team  capacity 18 


"Susquehanna." 
Beam  engine. 
50-in.  cylinder. 
10-in.  stroke. 
348  lbs. 
225 
18 


—  Erie  Railroad.  - 
"Tuxedo." 
Fore-and-aft  comp. 
2  18-ln.  X  38-in. 
30-in.  stroke. 
458  lbs. 
799 
18 


"McCullough." 

Fore-and-aft  comp. 

36-in.  X  50-in. 

28-in.  stroke. 

517  lbs. 

400 

18 


This  shows  a  difference  of  31  lbs.  per  trip 
in  favor  of  the  triple  as  against  the  fore-and- 
aft  compound.  This  does  not  work  out  so 
in  every  case,  as,  by  comparing  a  number  of 
the  four-cylinder  triples  with  fore-and-aft 
compounds,  we  find  the  difference  but  very 
slight   in   favor  of  the   four-cylinder   triple. 

The  most  economical  ferryboat  in  opera- 
tion to-day  is  the  beam  engine.  It  does  not, 
however,  give  as  good  results  as  the  pro- 
peller boat,  nor  does  it  furnish  the  seating 
capacity  for  passengers.  We  find  that  the 
most  expensive  boat  to  operate  is  the  single 
engine  as  shown  in  above  statement.  It  is 
also  an  unsatisfactory  type  of  engine  for 
ferry  service  for  the  reason  that  in  stopping 
and  backing  it  is  slow  to  respond. 


The  Scherzer  type  was  finally  selected,  and  a 
double-track  bridge  was  ordered.  A  plan  of 
the  bridge  site  is  shown  in  Fig.  1,  from 
which  it  will  be  seen  that  the  crossing  is 
quite  close  to  the  center-pier  swing  bridge 
of  the  Cleveland  Terminal  &  Valley  R.  R. 

The  requirements  of  the  City  of  Cleveland 
and  the  War  Department  called  for  a  clear 
channel  120  ft.  wide,  measured  between  pro- 
tection fenders,  at  right  angles  to  the  center 
line  of  the  river.  This  necessitated  a  mov- 
able span  of  ]()0  ft.  from  center  to  center 
of  bearings,  as  the  new  bridge  crosses  the 
river  at  an  angle  of  60  deg.  30%  mins.  It  is 
the  longest  span  Scherzer  bridge  yet  built. 
The  general  design  of  the  bridge  is  shown  in 
Fig.   2   and   a   photograph   of  the   completed 


bridge  in  Fig.  3.  In  Fig.  4  the  bridge  is 
opened  an  amount  sufficient  to  permit  the 
passage  of  a  moderate  sized  vessel.  It  is 
only  necessary  to  open  the  bridge  fully  for 
the  passage  of  large  masted  vessels. 

There  are  a  number  of  new  features  in 
the  design  of  this  bridge.  The  movable 
superstructure  is  composed  of  a  single-leaf 
simple  truss  span,  having  a  length  of  160 
ft.  from  center  to  center  of  bearings.  It  dif- 
fers from  some  of  the  former  Scherzer  rail- 
road bridges  in  that  the- 
operating  machinery  and 
electric  motors  are  placed 
upon  the  movable  span. 
The  pinion  at  the  center  of 
the  rolling  segment  engages 
with  a  rack,  which  is  fixed 
and  supported  alongside  of 
the  track  girder.  This  im- 
provement tends  to  shorten, 
the  total  length  of  bridge 
required  and  simplifies  the 
machinery  and  operation.^ 
The  bridge  is  designed  in 
accordance  with  Cooper's  E 
50  specifications,  to  carry 
two  177i/;-ton  locomotives, 
followed  by  a  uniform  load 
of  5,000  lbs.  per  lineal  foot 
on  each  track.  The  operat- 
ing power  consists  of  two 
m\'2-ton  locomotives,  followed  by  a  uniform 
load  of  5,000  lbs.  per  lineal  foot  on  each 
track.  The  operating  power  consists  of  two 
50-h.p.  continuous  current  motors,  but  the 
bridge,  although  a  large  one,  operates  so 
easily  that  less  than  20  h.p.  is  actually  used 
in  ordinary  weather.  The  tracks  are  inter- 
locked with  the  mechanism  for  locking  the 
bridge  so  that  the  operator  cannot  open  the 
bridge  until  the  proper  signals  and  derail- 
ing switches  are  set  to  prevent  the  passage 
of  trains.  The  bridge  is  counterbalanced  so 
as  to  be  at  rest  in  all  positions,  and  when 
closed  forms  a  simple  rigid  truss  span  rest- 
ing firmly  on  two  supports.  The  rails  weigh 
100  lbs.  per  yard,  and  are  firmly  fastened  at 
all  points. 

The  piers  are  Portland  cement  concrete 
resting  on  piles.  The  piles  for  the  two  main 
piers  are  cut  off  at  the  bottom  of  the  chan- 
nel, and  those  for  the  rear  pier  and  abut- 
ments at  a  considerably  higher  level.  The 
entire  work  was  in  charge  of  Mr.  H.  L. 
Schuler,  Chief  Engineer  of  the  Newburgh  & 
South    Shore.     The    Scherzer    Rolling    Lift 


Fig.  2 Plan  and  Elevations  of  160-ft.  Span  Scherzer  Rolling  Lift   Bridge,  Newburgh  &  South  Shore. 
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Fig.  3 — Scherzer  Rolling  Lift  Bridge  Closed,  Newburgh  &  South  Shore. 


Bridge  Company,  Chicago,  furnislied  ttie  de- 
tail plans  for  the  substructure,  superstruc- 
ture, operating  machinery  and  operating 
equipment.  This  company  also  maintained 
a  general  consulting  engineering  supervision 
over  the  construction  of  the  bridge.  The 
American  Bridge  Company  built  the  super- 


erable  movement  made  towards  the  estab- 
lishment of  a  shock  test  for  steel,  conducted 
on  a  smaller  scale  than  is  the  custom  with 
axles  where  the  full-sized  article  is  tested, 
this  movement  is  progressing  too  slowly,  and 
the  aggregate  part  of  Messrs.  Seaton  and 
Jude's  paper  was  to  help  towards  a  further 


Fig.  4 — Scherzer   Rolling   Lift    Bridge   Open,   Newburgh   &  South  Shore. 


structure.  The  L.  P.  &  J.  A.  Smith  Company, 
Cleveland,  was  the  contractor  for  the  sub- 
structure, and  the  Union  Switch  &  Signal 
Company  installed  the  interlocking. 


Impact  Tests  on   Wrought   Steels. 


Messrs.  A.  E.  Seaton  and  A.  Jude  on  No- 
vember 18  read  before  the  Institution  of  Me- 
chanical Engineers  (London)  a  paper  on 
•'Impact  tests  on  the  wrought  steels  of  com- 
merce," in  which  they  detailed  some  of  the 
characteristics  and  peculiarities  of  the 
wrought  steel  supplied  by  steel  makers  for 
commercial  purposes.  One  of  the  objects 
which  the  authors  had  in  view  in  the  prep- 
aration of  their  paper  was  to  assist  in  the 
development  of  a  more  rational  method  of 
testing  the  suitability  of  such  steels  for  each 
particular  purpose  of  the  engineer.  They 
also  pointed  out  a  few  of  the  peculiarities 
that  are  observed  in  the  fracture  of  test 
specimens  and  actual  pieces  of  machinery. 
Although   there   has   of   late  been   a  consid- 


appreciation  of  this  valuable  test.  Ten  dif- 
ferent tests  that  can  be  made  on  most  pieces 
of  metal  (steel  in  particular)  were  given, 
and  the  general  uses  to  which  steel  may 
be  put  were  divided  into  three  main  groups, 
the  authors  proceeding  thereupon  to  decide 
which  of  the  specified  tests  was  really  a 
true  universal  gage  of  the  suitability  of  a 
piece  of  steel  for  any  purpose  to  which  it 
may  be  put.  As  a  help  to  answering  the 
question,  attention  was  drawn  to  an  analysis 
of  stresses  in  the  steel  parts  of  an  up-to- 
date  steam  engine  of  moderate  size,  which 
showed  that  87.6  per  cent,  of  the  whole  en- 
gine was  subject  to  more  or  less  shock,  while 
pure  tension  formed  an  insignificant  percent- 
age of  the  total  stress.  The  authors  showed 
that  vibratory  or  alternating  stress  where 
the  transition  from  one  kind  to  another  was 
gradual  (say  following  a  sine  law),  and  un- 
accompanied by  shock,  did  not  occur  at  all 
under  normal  conditions,  although  it  might 
occur  under  ideal  conditions,  in  the  crank- 
shaft. Though  this  related  to  only  one  ma- 
chine, it  was  stated  that  if  others  were  ex- 


amined, it  would  be  found  that  nine  out  of 
ten  are  working  under  similar  conditions. 

Though  it  is  true  that  opinions  differ  as 
to  the  best  means  of  making  the  impact 
test,  on  the  whole  the  consensus  of  opinion 
appears  to  be  that  it  should  be  made  with 
a  machine  that  breaks  at  one  blow,  and  at 
the  same  time  measures  the  energy  expended 
in  breaking  the  specimen.  Prom  the  very 
many  bars  that  the  authors  had  tested  they 
found  that  the  number  of  blows  to  produce 
fract>ure  was  a  fair  gage  of  the  toughness 
or  anti-brittleness;  but  there  is  no  relation 
whatever  between  this  result  and  the  ten- 
sile results  except  that  if  the  impact  re- 
sult is  good,  the  elongation  is  sure  to  be 
good  too,  but,  on  the  other  hand,  a  steel 
showing  high  tensile  strength  and  good  elon- 
gation may  be  useless  to  resist  shock.  The 
authors  made  their  tensile  tests  in  a  Buck- 
ton  testing  machine,  while  the  shock  tests 
were  carried  out  in  an  apparatus  designed 
by  them  which  required,  as  a  rule,  more  than 
one  blow  to  produce  fracture,  for  they  con- 
tended that  the  apparatus  to  test  the  en- 
durance of  a  material  under  shock  should 
not  be  one  in  which  the  sample  was  frac- 
tured at  the  first  blow,  especially  for  steels 
that  are  soft  and  are  really  very  tough. 
Such  a  test  may,  however,  be  instructive  and 
actually  necessary  for  very  high  carbon 
steels. 

The  maximum  shock  strength  for  the  par- 
ticular grade  of  steel  containing  0.25  per 
cent,  of  carbon  is  30  blows  as  gaged  by  the 
author's  machine,  but,  while  this  may  be 
a  fair  figure,  such  steel  cannot  be  relied 
upon  to  give  this  always.  With  the  usual 
factors  of  safety  considered  by  authorities 
to  be  sufficient,  Messrs.  Seaton  and  Jude 
find  that  for  those  parts  subjected  to  more 
or  less  shock,  there  is  a  grave  risk  of  break- 
ing under  the  modern  conditions  of  high 
speeds.  They  urged  engineers  to  demand  of 
the  steel-maker  a  greater  attention  on  his 
part  to  produce  and  supply  the  ordinary 
grades  of  steel  with  a  more  uniform  "shock" 
quality.  The  nature  and  peculiarities  of  the 
fracture  of  mild  steel  by  shock  formed  the 
subject  of  a  large  part  of  the  paper,  the 
matter  being  gone  into  in  some  detail  and 
accompanied  with  many  photographic  illus- 
trations showing  effects  of  impact  tests  on 
cast  steel,  mild  cast  steel  (Pearlitic),  forged 
steel,  fractures  in  service,  and  fractures  at 
right  angles  to  surface  due  to  alternating 
stress. 


The  prize  of  6,000  marks  offered  by  the 
German  Society  of  Mechanical  Engineers  for 
the  best  scientific  treatise  on  locomotives  has 
been  awarded  to  Professor  von.Borries,  who 
has  been  assisted  in  the  work  by  Professor 
Sommerfeld,  ,of  Aix-la-Chapelle,-  and  Herr 
Berner,  of  Berlin. 
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The    Burlington's  "Seed   Special." 


On  Wednesday,  the  14th  inst.,  the  Burling- 
ton started  a  "Seed  Special"  train  through 
eastern  Nebraska  from  Lincoln.  The  pur- 
pose of  the  movement,  of  which  this  is  the 
first  stage,  is  to  give  the  farmers  of  Ne- 
braska, and  later  of  Illinois,  Iowa  and  Mis- 
souri, an  opportunity  of  placing  themselves 
more  closely  in  touch  with  the  agricultural 
and  experimental  departments  of  their  state 
universities,  and  getting  the  benefit  of  the 
systematic  and  practical  study  of  corn  rais- 
ing, and  the  tests  that  are  being  made  con- 
stantly at  these  institutions. 

The  tour  now  in  progress  will  occupy 
seven  days,  and  will  be  continuous  except 
for  the  stops  at  the  different  points  where 
the  lectures  are  delivered.  The  special  in- 
cludes two  private  cars,  occupied  by  Profes- 
sor T.  L.  Lyon,  of  the  University  of  Ne- 
braska; Professor  Holden,  of  the  University 
of  Iowa;  Professor  Hopkins,  of  the  Univer- 
sity of  Illinois;  a  representative  of  the  Uni- 
versity of  Missouri,  and  by  officers  of  the 
Burlington.  A  large  coach  has  been 
equipped  as  a  lecture  room,  with  charts  and 
maps  about  the  walls,  with  other  corn  data, 
and  with  equipment  for  making  practical 
tests  determining  the  germinating  power  of 
seeds. 

At  the  stops,  of  which  66  are  scheduled 
for  the  tour,  the  train  is  halted  conveniently 
near  the  depot.  All  communities  are  ad- 
vised in  advance  of  the  arriving  time  of  the 
train,  so  that  there  will  be  no  delay  in 
getting  an  audience.    After  the  lecture  is  de- 
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Fig.  1. 

livered,  the  auditors  are  supplied  with 
printed  copies  of  it,  and  with  other  litera- 
ture, provided  principally  by  the  university 
of  the  state  in  which  the  special  is  then 
traveling. 

In  January,  probably  about  the  10th,  the 
special  will  move  into  Illinois,  and  spend 
some  time  there.  In  February  it  will  tour 
Iowa;  in  the  early  part  of  March  go  to 
Missouri;  and  in  the  latter  part  of  March 
It  will  go  back  to  the  semi-arid  district  of 
Western  Nebraska,  and  possibly  on  to  Wyo- 
ming. On  this  latter  trip  the  special  will 
work  in  conjunction  with  not  only  the  Agri- 
cultural Department  of  the  University  of 
Nebraska,  hut  with  the  Plant  Pathology  Di- 
vision of  the  United  States  Department  of 
Agriculture,  the  purpose  being  to  give  ad- 
ditional impetus  to  the  present  rapid  re- 
clamation and  development  of  the  semi-arid 
parts  of  Nebraska,  and,  perhaps,  Wyoming. 
On  this  trip,  In  addition  to  the  lectures,  and 
the  circulation  of  literature  on  seed  corn  and 
soil  inoculation,  there  will  be,  for  the  first 
time,  a  general  and  generous  distribution  of 
Professor  Moore's  nitrogen  bacilli,  together 
with  packages  of  Russian  wheat,  from  th.i 
semi-arid  districts  of  Russia  and  Algeria, 
and  of  Kersten  oats,  which  latter,  experi- 
ments have  proved,  are  adapted  quite  ad- 
mirably to  such  soil  and  latitude  as  those 
of  Western  Nebraska.  In  the  sections  re- 
ferred to  the  farmers  have  raised  25  to  30 


bushels  per  acre  of  macaroni  wheat,  and  an 
even  larger  percentage  per  acre  of  Kersten 
oats.  It  is  the  claim  of  the  agricultural  de- 
partments of  the  state  universities  that 
these  districts  can  be  made  as  productive  as 
the  famous  macaroni  wheat  district  of  Rus- 
sia, where  climatic  conditions  and  the  na- 
ture of  the  soil  are  exactly  similar. 

Last  fall  the  Burlington  operated,  in  Iowa 
only,  a  seed  special  in  which  the  farmers 
look  such  active  interest,  and  from  which 
they  seemed  to  receive  so  much  of  a  helpful 
nature  that  this  year  the  road  and  the  agri- 
cultural departments  of  the  state  universi- 
ties referred  to  decided  to  widen  the  field 
and,  with  it,  the  scope  of  the  work,  the  sin- 
gle aim  of  all  effort  being  to  have  the 
farmers  co-operate  more  closely  with  the  in- 
stitutions where  farming  has  been  made,  in 
reality  as  well  as  in  theory,  a  practical 
science.  The  special  is  under  the  general 
supervision  of  W.  K.  Mauss,  Industrial  Com- 
missioner of  the  Burlington. 


To   Expedite   Per  Diem  Cars. 


The  following  outline  of  instructions  for 
carding  foreign  cars,  when  received,  has 
been  sent  to  us  by  Mr.  F.  L.  Hutchins,  of  the 
Boston  &  Maine.  From  his  statement  we 
gather  that  in  its  main  features  it  has  lately 


Fig.  2. 

been  adopted  on  the  B.  &  M.  The  proposi- 
tion to  avoid  unnecessary  expenditure  of 
time  by  putting  cards  on  cars  without  stop- 
ping to  write  in  the  number  and  initials  of 
the  car  seems  to  be  a  sensible  labor-saving 
expedient.  Concerning  the  proposal  to  have 
penalty  dates  shown  on  all  lists  we  are  not 
so  sure. 


Every  per  diem  car  should  have  attached 
to  each  side,  under  or  near  the  number,  a 
home  route  card  (Fig.  1),  which  would  in- 
dicate by  color,  or  by  name,  the  railroad 
from  which  received,  the  junction  symbol, 
or  name  (preferably  the  former),  and  a  date, 
not  less  than  20,  nor  more  than  25,  days 
ahead  of  the  day  of  receipt. 

Should  any  car  thus  carded  be  upon  our 
road  at  the  expiration  of  this  time,  namely, 
upon  the  date  shown  by  card,  a  red  penalty 
diamond  (Fig.  2),  having  the  word  penalty 
in  conspicuous  letters,  is  to  be  tacked  above 
the  home  route  card  upon  both  sides  of  the 
car.  After  receiving  this  penalty  card  the 
car  is  to  be  hurried  to  the  home  route  with- 
out diversion  or  uftnecessary   delay. 

When  the  car  goes  on  to  another  road  to 
reach  its  destination,  the  cards  are  not  re- 
moved when  delivering  to  the  connection; 
and  if  It  returns  with  the  cards  attached, 
they  are  to  be  stamped  with  the  junction 
symbol,  and  the  date  then  in  use,  i.e.,  20 
days   (or  more)   ahead  of  the  current  date. 


thus  informing  all  parties  handling  the  car 
that  it  belongs  at  such  a  junction  for  hqme, 
that  it  was  there  received  from  connection, 
and  that  it  should  not  be  detained  or 
diverted,  but  that  it  must  be  delivered  to  the 
indicated  road   before  date  last  shown. 

In  case  cards  have  been  removed  whiles 
on  the  connection,  the  station  records  should 
sho^v  the  junction  symbol  and  date,  so  that 
the  car  could  be  carded  with  a  blanli_home 
route  card  (Fig.  3),  properly  filled  out  and 
handled  without  the  delay  incident  to  asking 
car  accountant  for  the  information. 

When  cars  are  delivered  to  home  route 
particular  care  must  be  taken  to  remove  all 
home  route  and  penalty  cards. 

To  insure  the  effective  working  of  this 
method,  and  to  prevent  all  liability  to  non- 
performance, all  yard  men  should  be  re- 
quired to  note  the  junction  symbol  and  the 
penalty  date  on  all  car  lists  taken  by  them. 

Should  any  per  diem  car  lack  the  proper 
home  route  card,  the  car  accountant  should 
be  informed  by  wire.  He  would  then  give 
the  proper  junction  and  date  and  the  blank 
home  route  card  (Fig.  3)  would  be  filled 
out  and  attached,  and  the  defect  taken  up 
with  the  proper  party  to  cure  such  omis- 
sions. 

Should  the  home  route  cards  upon  any 
car  show  a  passed  date  and  yet  lack  the 
red  penalty  diamond,  the  first  yard  man  dis- 
covering same  would  supply  the  defect  and 
notify  the  car  accountant.  The  matter  can 
then  be  taken  up  with  the  party  who  had 
charge  of  the  car  at  the  date  of  expiration. 

To  facilitate  the  work  of  attaching  these 


Penalty  After. 

Appited  at  .  Wwnction_Sym_bol^qrNgrn^_ 

This  caret  attached  by  order  of  the 
Car  Qccoontant 

Dated 


Fig.   3. 

home  route  cards  at  junction  points  the  writ- 
ing of  initials  and  numbers  on  cards  should 
be  omitted.  Carders  should  have  a  stamp 
showing  junction  symbol,  with  removable 
dates.  With  these  they  can  stamp  up  cards 
ahead  for  quick  use.  The  stamp  conduces 
to  correctness  in  dates,  as  it  is  only  neces- 
sary to  move  the  type  ahead  one  date  each 
day. 

The  recording  of  junction  symbol  and  date 
upon  car  lists  would  prevent  any  wholesale 
transferring  of  cards.  Even  if  a  few  such 
cases  should  occur  the  consequent  loss  and 
annoyance  would  be  less  expensive  and  trou- 
blesome than  the  writing  in  of  thousands  of 
initials  and  numbers  daily.  Again,  the  more 
simply  and  easily  the  work  can  be  done  the 
fewer  failures  under  adverse  conditions. 

Making  all  agents  and  yard  masters 
strictly  accountable  for  the  proper  carding 
of  cars,  and  responsible  for  all  cars  remain- 
ing upon  the  road  more  than  30  days,  un- 
less the  detention  was  beyond  their  control 
and  they  had  so  notified  the  proper  official, 
will  get  the  cars  home,  or  in  position  to  re- 
ceive proper  attention,  before  penalties  can 
accrue. 

This  plan  is  not  designed  to  take  the  place 
of,  or  interfere  with,  the  efforts  to  dispose 
of  cars  upon  which  the  car  accountant  has 
penalty  notices;  nor  does  it  affect  the  prac- 
tice of  card-billing  of  per  diem  cars,  either 
before  or  after  they  have  become  penalized. 


December  23,  1904. 
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COMPULSORY   BLOCK  SIGNALING. 


Car    and     LOCOMOTIVE    OUTPUT     IN 

1904. 


Returns  received  from  practically  every 
car  building  plant  in  the  country  show  that 
approximately  62,950  cars  have  been  built, 
including  cars  for  use  on  elevated  railroads, 
but  exclusive  of  street  and  other  electric 
cars.  These  figures,  of  course,  do  not  in- 
clude cars  built  by  the  railroads  at  their 
own  shops.  Of  the  above  total,  approximate- 
ly 60,806  are  for  freight  service  and  2,144 
for  passenger  service;  60,955  are  for  domes- 
tic use,  and  1,995  are  for  export.  All  the 
figures  this  year  are  official,  except  in  the 
case  of  one  of  the  smaller  equipment  firms 
where  it  was  necessary  to  make  an  es- 
timate from  our  own  current  records,  so 
that  the  sum  total  as  given  here  may  be  ac- 
cepted as  very  nearly  correct.  This  is  the 
smallest  car  output  since  1897,  when  43.588 
cars  were  built.  Business  conditions  looked 
very  uncertain,  at  this  time  a  year  ago,  with 
gross  earnings  falling  off  rapidly,  while  oper- 
ating costs  continued  to  grow  higher;  and  in 
view  of  the  recent  large  equipment  pur- 
chases, beginning  in  1898  with  more  than 
double  the  1897  output,  and  continuing  to  in- 
crease until  the  high-water  mark  of  164,547 
cars  was  reached,  in  1902,  it  was  wholly  to 
have  been  expected  that  retrenchment  would 
show  first  of  all  in  equipment  orders.  A 
large  amount  of  old  rolling  stock  was  over- 
hauled and  put  into  service  at  the  railroad 
shops,  supplying  current  needs  in  'more  or 
less  temporary  fashion,  and  it  is  only  since 
the  eai-ly  part  of  the  fall  that  new  orders 
have  been  coming  in  rapidly.  Durin,g  the 
past  three  months,  over  70,000  cars  have 
been  ordered;  some  ten  per  cent,  more 
than  the  total  output  for  the  year.  The  ma- 
jority of  these  are  for  delivery  in  the  early 
part  of  1905.  During  the  year,  1,942  cars 
were  built  by  three  firms  in  Canada.  The 
following  table  shows  our  estimates  for  cars 
built  during  th^  past  six  years: 

I'assenger 

Fi-oight  ortis.  coaches.  Total. 

1890 119.886  1,300  121,191 

1900 11.5.631  1.636  117,267 

1901 136,9.50  2.055  l.S9,005 

1902 162,599  1,948  ■  164,547 

1903 153.195  2,007  1.54.808 

1904 60,806  2,144  02,950 

During  the  year,  3,441  locomotives  were 
built  at  the  various  locomotive  plants  in  the 
country,  as  against  5,152  last  year.  This 
figure  is  officially  correct  and  required  no 
estimating.  The  number  for  the  current 
year  includes  95  electric  locomotives.  These 
figures  do  not  include  locomotives  built  by 
the  railroads  at  their  own  shops  nor  orders 
given  for  repairs.  It  is  interesting  to  note 
in  this  latter  connection  that  during  the  past 
year  an  order  was  given  by  one  of  the  lead- 
ing railroads  in  the  country  to  one  of  the 
largest  locomotive  builders  for  the  repair  of 
600  locomotives.  The  following  table  shows 
our  figures  for  locomotive  building  for  the 
past  thirteen  years: 

1892 2,012  1899 2,473 

1893 2,011  1900 3,1.53 

1894 695  1901 3.384 

1895 1.101  1902 4.070 

1896 1.175  1903 5,152 

1897 1.251  1904 3.441 

1898 1,875 


In  tne  contributors'  column.  Colonel  Prout 
makes  a  strong  statement  of  the  arguments 
against  Federal  requirement  of  block  signals. 
He  believes  that  it  would  be  an  invasion  of 
states'  rights  if  Congress  should  compel  the 
use  of  the  signals,  and  hence  that  such  a 
measure  would  be  unconstitutional;  that 
until  the  state  government  breaks  down  the 
Federal  government  has  no  right  to  inter- 
fere. With  regard  to  the  proposal  that  the 
enactment  should  be  made  by  the  states  in- 
dividually, he  asks  where  the  thing  is  to 
stop  if  the  state  begins  the  protection  of 
people  on  the  railroads;  whether  this  pro- 
tection should  not  logically  include  the  con- 
trol of  interlocking  and  of  permanent  way 
and  structures,  and  why  it  should  stop  short 
of  protecting  railroads  against  trespassers 
and  trespassers  against  themselves.  The 
Railroad  Gazelle  in  the  past  has  always 
maintained,  and  now  continues  to  maintain, 
that  extension  of  the  central  government  au- 
thority is  a  highly  dangerous  thing.  It  op- 
poses flatly  the  efforts  of  the  Interstate  Com- 
merce Commission  to  place  the  rate  making 
power  in  the  hands  of  the  government,  and 
it  fully  believes  that  the  solution  of  the 
many  important  problems  in  the  harmoniz- 
ing and  efficient  conduct  of  the  American 
railroad  system  will  come  through  intelli- 
gent corporate  initiative,  and  not  through 
government  control.  But  while  the  harmon- 
izing of  the  elements  which  go  to  make  up 
perfection  is  in  progress,  too  many  lives  are 
being  lost.  As  a  preventive  of  collisions — 
the  most  tangible  and  the  most  curable  of 
all  fatal  railroad  accidents  at  the  present 
time — the  block  system  stands  above  all 
other  safety  measures,  both  in  efficiency,  and 
in  the  relative  ease  and  quickness  with 
which  it  can  be  made  effective.  But  no 
reader  of  the  Railroad  Gazette  needs  a  ser- 
mon on  the  merits  of  the  block  system. 

If  it  is  granted  that  the  establishment  of 
a  system  by  which  trains  are  protected  by 
a  definite  space  interval  is  likely  to  reduce 
the  loss  of  life  by  tending  to  do  away  with 
a  particularly  common  and  particularly  fatal 
kind  of  accident,  then  it  is  highly  important 
that  this  system  should  be  found  at  least  on 
all  passenger  lines  that  are  of  any  conse- 
quence, as  soon  as  possible.  But  the  manager 
or  the  superintendent  who  believes  in  all  sin- 
cerity that  such  improvements  as  this  are 
sure  to  work  for  genuine  economy  cannot  al- 
ways get  his  appropriation  when  he  wants  it, 
if  indeed  he  can  get  it  at  all.  From  the  stand- 
point of  railroading  then,  legislation  of  the 
kind  indicated  would  in  the  first  place  save 
lives,  and  in  the  second  place  would  strength- 
en the  hands  of  the  operating  man  in  plac- 
ing blocking  at  the  head  of  the  appropria- 
tion list  instead  of  at  or  near  the  bottom 
of  it. 

But  the  objections  raised  by  Colonel  Prout 
are  based  rather  on  constitutional  than  on 
operating  grounds.  He  points  out  that  the 
salient  difference  in  requiring  a  standard 
type  of  brake  or  coupler,  as  ■{vas  done  by  the 
Safety  Appliance  Act  of  1893,  and"  in  requir- 
ing the  use  of  the  block  system,,  is  that  the 
brake  or  coupler  used  in  interstate  com- 
merce cannot  be  changed  at  the  state  line, 
while  a  signal  post  is  a  "fixture"  on  the  soil 
of  the  state.  But  the  proposed  law  says 
nothing  about  signal  posts.  It  asks  that  a 
space  interval  be  required  between  all  trains 


engaged  in  interstate  commerce.  The  con- 
stiiutionaiity  of  the  coupler  law  surely  did 
not  rest  on  the  tact  that  a  Federal  enact- 
ment was  the  quickest  way  to  secure  uni- 
formity of  design.  The  government  either 
had  the  right  to  make  such  a  law  or  it  had 
not,  and  if  the  Safety  Appliance  Act  of  189;'. 
were  to  come  before  the  bar,  it  would  havi? 
to  be  upheld  on  other  grounds  than  those 
of  mere  expediency.  This  particular  ques- 
tion turns  on  the  ability  or  inability  of  the 
several  states  to  make  the  necessary  regula- 
tions. It  was  conceded  in  the  Safety  Appli- 
ance case  that  the  state  governments  could 
never  obtain  the  uniformity  of  specification 
necessary  to  make  automatic  brakes  and 
couplers  constitute  a  safety  appliance,  and 
those  who  are  familiar  with  state  legisla- 
tures, the  ends  served  thereby  and  the  pro- 
cess of  manufacturing  laws  therein,  will 
probably  concur  In  this  opinion.  The  same 
question  now  arises  with  regard  to  the  block 
system.  If  the  state  governments  be  waited 
for,  nothing  will  be  accomplished. 

Whether  or  not  the  courts  would  hold  that 
interstate  traffic  and,  specifically,  the  carry- 
ing of  the  mails,  is  jeopardized  in  trains 
which  are  not  run  by  the  space  interval 
system,  and  that,  being  jeopardized,  the  gov- 
ernment has  the  right  to  interfere,  we  can- 
not say.  We  incline  to  the  belief,  however, 
that  the  proposed  law  would  be  held  consti- 
tutional, but  we  are  disposed  to  doubt  that 
its  constitutionality  would  ever  be  tested. 
With  regard  to  the  question  as  to  where 
state  protection  of  people  on  the  railroad 
shall  stop,  it  seems  hardly  necessary  to  carry 
this  out  to  the  extreme  limits  suggested. 
As  Colonel  Prout  himself  says,  the  British 
Board  of  Trade  has  been  showing  for  a  great 
many  years  that  this  protection  can  be  af- 
forded with  an  arbitrary  limit  far  short  of 
complete  government  control.  The  British 
Board  of  Trade  has  been  a  great  life-saver. 
"That  it  is  concerned  with  a  great  many  ap- 
pliances and  devices  which  add  very  largely 
to  fixed  charges  and  scarcely  appreciably  to 
public  safety,  seems  to  be  a  consequence 
rather  of  the  British  temperament  than  of 
the  general  system  on  which  the  Board  of 
Trade  regulation  is  based. 

Entirely  apart  from  accidents  to  trespass- 
ers and  from  what  may  be  called  the  una- 
voidable, or  almost  unavoidable,  death  rate 
from  extraordinary  accidents  where  there  is 
no  negligence,  too  many  people  are  being 
killed  in  train  wrecks.  Inasmuch  as  a  safety 
appliance  act  already  exists,  and  has  existed 
for  10  years  without  any  apparent  damage 
to  states'  rights,  it  may  conceivably  be  ex- 
tended to  cover  the  question  of  the  fixed 
space  interval,  likewise  without  any  damage 
to  states'  rights;  and  if  this  can  be  accom- 
plished, there  is  no  doubt  that  the  annual 
death  rate  from  railroad  wrecks  in  this  coun- 
try, which  has  for  years  made  a  scandalous 
showing  in  the  eyes  of  the  world,  will  be 
greatlj'  reduced. 

The  coupler  law  was  passed  after  the  prin- 
cipal roads  had  decided  on  their  course  and 
it  was  clear  that  the  automatic  coupler  of, 
the  Janney  type  was  destined  to  prevail 
throughout  the  country;  and  the  law  served 
to  bring  the  laggards  into  line.  A  parallel 
case  exists  now;  the  most  enterprising  roads 
have  adopted  the  block  system,  but  others 
have  not  done  so,  and  some  of  the  large 
ones  are  slow  in  extending  it.  ^s  all  efforts 
have   failed   to  awaken  these  laggards  it    is 
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not  strange  that  President,  Congress  and 
people  conclude  that  a  Federal  law  is  the  only 
practicable  remedy  for  the  -great  losses  ol' 
life  from  collisions.  What  can  we  say  to 
them? 


REACTION   IN   ELECTRIC  RAILWAYS. 


The  Massachusetts  Electric  Companies  is 
a  "holding"  corporation  owning  or  control- 
ling various  electric  properties,  chiefly  street 
railways  in  eastern  Massachusetts  with  ex- 
tensions into  Rhode  Island  and  New  Hamp- 
shire. It  manages  them  through  two  oper- 
ating corporations  representing,  through 
consolidation,  some  40  original  and  indepen- 
dent properties.  It  operates,  according  to  a 
recent  return,  in  22  cities  and  66  towns;  has 
854  miles  of  street  railway  track;  $6,333,911 
gross  earnings;  and  preferred  stock  (cumu- 
lative) of  $20,557,400;  common  stock  $14,- 
293,100,  and  so-called  "coupon  notes"  of 
$3,500,000,  saying  nothing  of  the  underlying 
debts  of  subsidiary  corporations.  This  great 
street  railroad  corporation — for  such  it  may 
as  well  be  called — after  paying  for  some  time 
an  annual  dividend  of  4  per  cent,  on  its  pre- 
ferred stock,  has  just  passed  the  semi-annual 
dividend  of  2  per  cent,  normally  due  next 
month. 

Such  an  incident  has  some  importance  in 
itself  in  the  case  of  the  corporation  of  such 
magrnitude,  the  owner  of  so  large  a  system 
of  street  railways  and  in  a  State  where  capi 
talization  of  those  lines — as  distinguished 
from  the  holding  company  itself — has  been 
rigidly  limited  by  the  rule  and  policy  of 
■"replacement  value"  adopted  and  enforced 
by  the  Massachusetts  Railroad  Commission. 
It  would  even  have  its  importance  if  due  to 
local  or  specialized  or  transitory  causes 
such  as  a  new  plan  of  financing  the  parent 
company  or  its  subsidiary  bodies.  But,  in 
fact,  the  causes  assigned  are  more  general 
and,  therefore,  more  significant.  They  are 
connected  with  heavy  operating  expenses 
during  the  year  and  these,  as  well  as  traffic 
returns,  connected  in  turn  with  a  severe 
■winter  followed  by  a  cold  summer,  the  latter 
bearing  heavily  upon  excursion  business.  In 
fact,  it  Is  predicted  that,  in  Massachusetts, 
the  summary  of  street  railway  business, 
■when  compiled  by  the  State  Commission,  will 
show  generally  for  the  year  past — except  for 
business  in  the  larger  cities,  notably  Boston 
— a  considerable  falling  off.  Related  to  the 
Bame  subject  and  on  a  more  extended  scale 
are  returns  for  the  last  ten  years  which 
show  a  reduction  in  street  railway  gross 
earnings  from  $11,972  to  $10,124  per  mile 
operated,  and  of  net  per  mile  from  $3,651 
to  $3,180,  while  net  earnings  per  car  mile 
fall  from  9.23  cents  to  7.46  cents  though  the 
average  per  passenger  car  mile  rate  from 
1.54  cents  to  1.59  cents.  As  an  isolated  but 
suggestive  fact  it  may  be  added  that  at  a 
single  session  of  the  United  States  Circuit 
Court  at  Boston  last  summer  there  were 
three  applications  for  street  railway  receiv- 
erships. 

The  Massachusetts  example,  of  course,  has 
some  qualifying  facts  such  as  a  reduction 
during  the  last  ten  years  of  operating  ex- 
penses from  $8,321  to  $6,944  a  mile,  and 
other  economies  due  to  system,  experience 
and  consolidation  of  properties.  But  the 
facts  in  that  State  collectively  carry  out  the 
idea  that  a  period  of  reaction  in  street  rail- 


ways is  at  hand  even  if  it  has  not  positively 
begun.  The  street  railway — as  demarcated 
somewhat  sharply  from  the  long  distance 
electric  line — is  probably  following  out  the 
natural  destiny  attending  the  discovery  of 
a  new  and  highly  useful  motive  force.  At 
first  came,  15  years  or  more  ago,  the  early 
tentative  efforts  to  adapt  electricity  to  the 
old  horse  car  line;  next  the  demonstration 
of  its  popularity  and,  what  was  more  to  the 
point,  its  profits,  especially  6n  old  urban 
routes;  then  the  loud  popular  demand  for  it, 
echoing  into  the  rural  regions,  the  frenzy 
of  new  construction  with  overcapitalization 
as  a  pervasive  factor;  and,  at  the  last,  ex- 
haustion of  profitable  territory,  the  proof 
that  even  the  popularity  of  the  electric  street 
line  is  dependent  on  such  accidents  as  the 
state  of  the  weather  and  the  Inevitable  force 
and  reaction  not  merely  affecting  new  pro- 
jects but  the  prosperity  of  the  completed 
road.  And  attention  may  also  be  called  to 
the  fact  that  the  great  majority  of  the  street 
railways  of  the  country  have  yet  to  stand 
the  final  and  searching  test  of  a  period  of 
serious  industrial  depression. 

A  single  feature  in  the  up-to-date  status 
of  the  electric  railway,  as  exemplified  by 
the  Massachusetts  experience,  deserves  its 
brief  and  final  reference — namely,  "novelty" 
traffic.  In  the  early  stages  of  the  successful 
trolley  perhaps  nothing  was  more  forceful 
in  stimulating  fresh  enterprise  than  the  vol- 
ume of  business  on  the  newly  opened  line 
derived  from  passengers  who  had  never  trav- 
eled in  a  trolley  car  before;  and,  under  the 
spur  of  the  novel  passion,  they  took  their 
recreative  rides  over  and  over  again.  But 
"novelty  traffic"  on  the  electric  street  rail- 
way has  passed  now  to  a  secondary  and  re- 
duced stage.  With  the  trolley  car  a  familiar 
fact  novelty  traffic  on  a  new  line  rests  not 
on  the  fresh  experience  of  a  strange  and 
agreeable  motion  but  either  on  a  desire  to 
"see  the  country" — which  quiets  itself  in  one 
or  two  trips — or  on  the  momentary  delight  of 
a  new  and  nearby  convenience  which  very 
quickly  becomes  old.  For  a  novelty  that  was 
general,  extensive  and  somewhat  prolonged 
has  been  substituted  a  novelty  that  is  local 
and,  by  comparison,  transitory.  It  is  not, 
perhaps,  a  very  striking  change,  but,  in  the 
history  and  evolution  of  the  street  railway, 
it  is  symbolical  of  other  changes  of  more 
importance. 


The  decision  of  the  Supreme  Court  of  the 
United  States  in  the  Johnson  case,  reported 
elsewhere  in  this  issue,  substitutes  common 
sense  for  technicalities,  and  judicial  clear- 
ness for  verbal  imperfections  in  the  auto- 
matic coupler  law  of  1893;  and  it  reverses 
the  lower  court,  where  the  railroad  company 
won  its  case  on  the  ground  that  a  tender  is 
not  a  car  and  that,  even  if  it  were,  the  law 
is  complied  with  when  one  car  has  a  Janney 
coupler  and  another  has  a  Miller,  a  radically 
different  type.  The  details  of  the  Johnson 
case  were  given  in  the  Railroad  Gazette  of 
Jan.  2,  1903,  page  10.  Under  the  original 
law  this  absurd  use  of  diverse  types  was, 
apparently,  lawful.  Practically,  no  railroad 
tried  to  couple  Janneys  to  Millers,  but  legal- 
ly they  might  do  so,  as  the  statute  was  so 
crudely  drawn  as  to  seem  to  permit  it.  The 
act  of  March,  1903,  was  passed  to  correct 
this  defect;  but  Chief  Justice  Fuller  holds 
that  the  amendment  was  unnecessary;  by  a 


rational  interpretation  the  original  law  for- 
bids all  attempts  to  use  couplers  not  adapted 
to  each  other.  In  the  Johnson  case  it  was 
plain,  of  course,  that  the  Janney  on  the 
tender  and  the  Miller  on  the  car  could  not 
be  fastened  to  each  other  without  a  link,  and 
Johnson  lost  his  case,  not  only  for  the  reason 
just  mentioned,  but  also  because  it  was 
clearly  a  situation  where  he  could  see  that 
special  danger  existed  and  special  care  was 
required.  But  the  Supreme  Court  does  not 
countenance  hair-splitting,  and  declares  un- 
equivocally that,  for  the  purposes  of  this 
law,  (1)  a  tender  (and,  of  course,  an  engine, 
a  snowplow,  etc.)  is  a  car;  (2)  that  auto- 
matic coupling  is  required  every  time  two 
cars  are  brought  together;  and  (3)  that  in 
deciding  whether  or  not  a  car  is  used  in  in- 
terstate service,  the  courts  should  not  limit 
the  effect  of  the  law  by  the  employment  of 
petty  technical  distinctions.  In  this  last 
point  the  Supreme  Court  confirms  the  view 
of  District  Judge  Shiras  as  expressed  in  the 
Voelker  case.  The  second  point  seems  to 
bear  very  severely  on  a  road  which  has  to 
move  broken  cars  by  coupling  them  with 
chains,  or  by  the  employment  of  other  make- 
shifts; but  if  this  proves  a  hardship,  Con- 
gress could  probably  be  induced  to  pass  an 
amendment. 


Attention  is  called  to  a  typographical 
error  in  the  paper  on  Heavy  Electric  Trac- 
tion, by  O.  S.  Lyford  and  W.  N.  Smith,  read 
before  the  American  Institute  of  Electrical 
Engineers  on  November  25,  and  abstracted 
in  our  issue  of  Dec.  9.  The  second  term  of 
the  traction  formula  proposed  by  Mr.  Smith 
at  the  top  of  page  615  was  incorrectly  stated 
as  1.67  V.  in  the  advance  sheets  sent  out.  It 
should  have  been  .167  V. 


November  Accidents. 


The  condensed  record  of  the  principal 
train  accidents  which  occurred  in  the  United 
States  in  the  month  of  November,  printed  in 
another  column,  contains  accounts  of  25  col- 
lisions, 28  derailments,  and  one  other  acci- 
dent. Those  which  were  most  serious,  or 
which  are  of  special  interest  by  reason  of 
their  causes  or  attending  circumstances, 
occurred  as  follows- 

Kil^ed.  Injured. 

11th.      South  Mound,  Kan 1  9 

12th.     Boyds,   Md 0  12 

12th,      Azusa,  Wyo 13  20 

13th.      St.   Louis,   Mo 1  6 

14th,      Phadd's  Ford  Junction,  Del.        1  3 

16th.     ElmdSIe,    Mich 3  8 

20th.     ■R'yland.  Pa 2  0 

Of  the  13  persons  killed  at  Azusa  eight, 
at  least,  were  employed  on  the  trains.  The 
cause  of  this  collision  as  we  have  given  it 
is  one  of  two  causes  reported  in  the  news-' 
papers,  but  it  is  the  one  said  to  be  "semi- 
official." A  death-list  in  a  single  collision 
which  includes  eight  persons  not  passengers, 
calls  to  mind  the  fact  that  with  the  increas- 
ing volume  of  mail  and  express  traffic,  both 
carried  on  the  fastest  trains,  and  the  large 
number  of  double-head  trains  now  run,  a 
record  of  passenger  casualties  alone  does  not 
afford  a  fair  index  of  the  dangers  attending 
our  fast  trains.  The  principal  advantage  to 
be  had  from  separating  the  passenger  list 
from  that  of  trainmen  is  due  to  the  fact  that 
more  care  is  taken  to  safeguard  the  lives  and 
limbs  of  passengers;  the  passenger  death  list 
affords  a  measure  of  the  success  attained 
when  the  railroads  have  supposedly  done 
the  utmost  possible  to  prevent  accidents. 
But  the  only  legitimate  ground  on  which 
we   can   justify   less    effective   measures   for 
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the  protection  of  trainmen  than  are  tal<en 
for  the  protection  of  passengers  is  that  of 
necessity;  we  have  no  right  to  impose 
greater  risks  on  the  employees  unless  it  is 
impossible  to  avoid  doing  so.  In  view  of  this 
principle  we  must  look  upon  the  Azusa  col- 
lision in  the  same  light  as  though  it  had 
killed  13  passengers,  for  if  the  right  kind  of 
protective  measures  had  been  in  force,  the 
engines  and  baggage  cars  would  have  been 
safeguarded  as  well  as  the  passenger  cars. 

A  large  proportion  of  the  collisions  in  this 
record  occurred  at  or  near  stations,  and  some 
of  these  on  roads  where  the  block  system  is 
in  use.  It  is  important  to  note,  in  connection 
with  these  cases,  that  the  block  system  is 
used  in  a  modified  form;  it  is  only  a  partial 
protection,  like  permissive  blocking.  For 
«xample,  a  single  track  road  blocks  trains 
from  station  to  station,  yet  has  no  distant 
signals  at  the  stations  and  often  no  home 
signals;  or  has  a  single  signal  by  which  a 
part  only  of  the  switches  at  the  station  can 
be  protected.  In  such  circumstances  a  train 
receiving  a  signal  at  A  to  proceed  to  B  really 
receives  this  authority  subject  to  the  condi- 
tion that  the  switches  at  B  must  be  ap- 
proached cautiously.  Complications  will 
constantly  arise,  of  course,  necessitating  de- 
parture from  this  fundamental  principle  that 
all  movements  shall  be  completely  controlled 
by  fixed  signals  and  the  substitution  of  rules 
instead  of  signals.  A  case  of  this  kind  in  the 
present  record  is  that  of  the  collision  at 
Boyds,  Md.,  which  is  described  by  the  re- 
porter as  follows: 

The  Duquesne  Limited  was  coming  east- 
ward and  had  orders  to  meet  express  No.  3, 
westbound,  at  Boyds.  It  was  made  up  of 
eight  cars  and  was  in  charge  of  Engineman 
Hall  and  Conductor  Hendrix.  The  express, 
in  charge  of  Engineman  Zepp  and  Conductor 
Hammond,  had  arrived  at  the  switch,  200 
yards  east  of  Boyds,  and  was  pulling  into 
the  siding  to  allow  the  limited  to  pass. 
When  the  limited  approached,  the  engineer 
blew  his  whistle  for  the  block  target,  and 
Operator  Emerson,  thinking  No.  3  had 
cleared  and  passed  onto  the  side  track,  gave 
him  a  clear  target.  Hall  gradually  gave  his 
engine  more  steam,  and  soon  the  train  was 
making  30  miles  an  hour.  Then,  to  the  hor- 
ror of  the  engineer,  he  saw  two  coaches 
ahead  which  proved  to  be  the  rear  end  of 
train  No.  3,  which  was  pulling  into  the  side 
track.  The  heavy  locomotive  struck  the  cars, 
"sideswiped"  them,  and  drove  the  second 
sleeper  clear  over  and  down  an  embankment. 

Another  accident  in  November  which  de- 
serves notice  is  the  derailment  at  South 
Mound,  Kan.,  on  the  eleventh,  killing  one 
employee  and  injuring  eight  passengers.  The 
tender  of  the  locomotive  "jumped  the  track 
at  full  speed."  From  circumstantial  evi- 
dence It  appears  quite  clear  that  tenders  are 
often  loaded  so  unevenly  as  to  make  them 
very  unstable,  and  liable,  with  the  aid  of  ir- 
regularities in  the  track,  to  lift  a  wheel. 
It  would  seem  that  the  question  of  securing 
positive  and  conclusive  evidence  on  this 
matter  should  receive  careful  attention. 
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The  number  of  electric  car  accidents  re- 
ported in  the  United  States  in  November  was 
20,  in  which  18  persons  were  killed  and  190 
■were  injured. 


We  find  only  one  important  train  accident 
in  Canada  in  November,  but  that  one  was 
quite  serious.  On  the  Intercolonial,  at  New 
Glasgow,  Nova  Scotia,  on  the  7th,  a  freight 
train  of  seven  cars  broke  through  a  bridge 
and  fell  into  East  river,  the  engine  and  ten- 
der having  passed  over  in  safety.  The  bridge 
was  a  lattice  girder  80  ft.  long,  of  English 
make,  erected  about  37  years  ago.  There  was 
a  street  car  accident  in  Toronto  on  the  17th 
in  which   four  occupants  of  the   car  were 


killed.    The  car  became  uncontrollable  on  a  number  of  sacks  of  mail  sent  out  from  New 

descending  grade,  broke  through  the  gates  at  York  in  the  past  year  was  184,980,  an  aver- 

a  crossing  of  the  Grand  Trunk,  and  was  run  age,  therefore,  of  over  500  a  day. 
into  by  a  freight  train. 


The  description,  in  another  column,  of  the 
road  motor  omnibus  services  which  the  Great 
Western  Railway  of  England  has  recently 
established,  deals  with  practice  almost  un- 
known in  this  country.  These  road  services, 
which  are  designed  primarily  to  connect 
otherwise  inaccessible  places  with  the  rail- 
road, have  very  little  in  common  with  trol- 
ley lines  in  the  work  which  they  perform. 
Their  running  speed  is  low  and  the  fares  are 
high,  yet  the  experiment  seems  to  have  met 
with  considerable  success  in  England  and 
on  the  continent  as  well.  In  fact,  certain 
continental  services  have  been  in  successful 
operation  for  some  years,  replacing  former 
carriages  and  horse  omnibus  lines.  It  seems 
improbable  that  this  means  of  conveyance 
is  at  present  likely  to  find  extended  use  in 
the  United  States,  for  it  requires  pretty 
thickly  populated  country  to  make  such  a 
service  profitable — and  the  thickly  populated 
portions  of  the  United  States  are  rapidly 
being  served  by  trolley  lines,  which  can  offer 
much  higher  speed  and  can  consequently 
cover  a  larger  territory  than  can  be  done  by 
any  omnibus  serviee.  But  the  advantage  of 
motor  omnibuses  as  compared  with  trolley 
lines  is  that  they  can  be  temporarily  tried 
in  a  locality  and  then  withdrawn  without 
loss  of  capital  if  they  are  not  profitable,  and 
it  is  quite  conceivable  that  use  might  be 
found  for  them  as  an  adjunct  to  suburban 
railroad  services,  or,  indeed,  to  main  line 
services  where  traffic  originates  dt  some  lit- 
tle distance  from  the  railroad  station.  In 
spite  of  the  American  commuter's  well- 
known  objection  to  changing  conveyances  on 
the  way  to  and  from  his  work,  there  are  nu- 
merous suburban  districts  in  the  vicinity  of 
all  our  great  cities  where  a  good  motor  omni- 
bus service  could  undoubtedly  Increase  the 
field  tributary  to  the  station,  and  save 
enough  time,  morning  and  night,  so  that  new 
residents  would  be  attracted  to  the  district. 


The  annual  report  of  the  Superintendent 
of  Railway  Mail  Service  for  the  fiscal  year 
ended  June  30,  1904,  again  strongly  urges 
publishers  to  classify  their  mail  before  send- 
ing it  to  the  post  office,  thereby  saving  a 
great  amount  of  labor  both  in  the  offices  and 
in  the  mall  cars.  The  enormous  bulk  of  this 
second  class  mail  which  is  being  handled  is 
well  shown  by  the  comparative  totals 
throughout  the  country  for  the  last  six  years. 
The  increase  has  been  steady,  from  352,051,- 
608  pounds  in  1899  to  569,719,819  pounds  in 
1904.  By  way  of  reducing  this  to  a  more 
familiar  figure  it  may  be  mentioned  that 
the  weight  of  the  second  class  matter  for 
the  current  year  ending  June  30  was  well 
over  284,859  short  tons.  That  is  to  say, 
this  pile  of  newspapers,  magazines,  etc, 
would  be  equivalent  to  the  gross  tonnage  of 
some  20  battleships  of  the  largest  size  com- 
monly found  in  the  great  navies  of  the 
world;  or  it  would  fill  over  7,000  forty-ton 
freight  cars;  say  150  long  trains.  A 
hasty  calculation,  more  picturesque  than 
useful,  shows  that  if  this  second-class-publi- 
cation mail  were  distributed  equally 
throughout  the  country,  every  man,  woman 
and  child  would  have  between  seven  and 
eight  pounds  of  it^to  read.  It  is  to  be  feared 
that  a  good  deal  of  this  literature  is  de- 
signed to  be  read  by  the  pound.  New  York 
easily  leads  in  the  output  of  second  class 
mail,  with  937  publications  and  10,135,103 
pounds  of  literature.  Chicago  is  second  with 
002  publications  and  5,363,367  pounds  of  sec- 
ond class  mail  matter.  Including  a  small 
amount  which   is  free  in  the  county.     The 


The  proposed  underground  moving  plat- 
form for  handling  the  heavy  cross-town  traf- 
fic on  34th  street.  New  York  City,  has  many 
features  which  commend  it.  The  conditions 
which  have  to  be  met  are  ideal  for  the  use 
of  such  transportation  methods,  as  the  dis- 
tance is  short  and  the  number  of  stations 
is  large.  It  is  undoubtedly  true  that  the  cost 
of  operation,  including  interest  and  depre- 
ciation, of  a  moving  platform  between  First 
and  Ninth  avenues  will  be  much  less  than 
the  cost  of  a  double-track  railroad  similar  to 
the  New  York  subway.  The  reasons  for  this 
are  well  set  forth  in  the  article  which  ap- 
pears in  another  column.  Moving  platforms 
are  by  ijo  means  new,  but  heretofore  they 
have  not  been  used  extensively  except  for 
amusement  or  spectacular  purposes.  The  de- 
signs which  are  now  proposed,  however,  seem 
highly  practical.  The  only  serious  objection 
seems  to  be  the  fear  that  people  will  not 
learn  to  get  on  and  off  the  platform  without 
falling  down,  but  such  dangers  are  largely 
imaginary,  as  the  relative  speed  of  each  sec- 
tion of  the  platform  to  the  one  next  faster 
is  less  than  the  pace  at  which  a  man  walks. 


NEW  PUBLICATIONS. 


Practical  Coal  Mining,  by  T.  H.  Cockin.    428 
pages,   414    in.   x  7   in.     The   Norman   W. 
Henley    Publishing    Co.,    New    York,    and 
Crosby,  Lockwood  &  Son,  London.     Price 
$2.50. 
Th3  author   of  this  work,  who  has  a  thor- 
ough    practical    knowledge    of    his    subject, 
is    a    member    of    the    Institution    of  Min- 
ing   Engineers   of   England   and    a    lecturer 
on   coal-mining  at   Shefl5eld  University   Col- 
lege.   This  book  is  intended  for  students  and 
for  those  preparing  to  qualify   for  first  or 
second  class  colliery  managers.    It  is  clearly 
written  and  contains  over  200  illustrations. 
The    author    assumes    that    the    reader    has 
no  previous  knowledge  of  mining  and  he  has 
therefore  discussed  each  subject  in  detail. 


Fotvlcr's  Mechanical  Engineer's  Pocket  Book. 
By  William  H.  Fowler.    London:  Scientific 
Publishing    Company,    1905.      Leatherette, 
498  pages,  pocket  size.    Price,  Is.  6d.  net. 
In  this  new  edition  many  substantial  addi- 
tions have  been  made.    A  new  section  on  en- 
tropy  has   been   added   and   this   subject   is 
treated    in   a   thoroughly    practical    manner, 
so  that  its  application  to  problems  in  steam 
engine  design  is   easily  understood.     In  all 
about  50  pages  of  new  matter  have  been  added 
to  the  book,  which  include  notes  on  steam 
turbines,  high  speed  tool  steel,  emery  grind- 
ing, milling,  reaming,  etc. 


TRADE   CATALOGUES. 


Condensers,  Vacuum  Pumps,  Etc. — The 
Deane  Steam  Pump  Company,  of  Holyoke, 
Mass.,  is  distributing  its  new  catalogue  No. 
D-23.  This  publication  reviews  the  princi- 
ples and  advantages  of  the  several  types  of 
condensers  as  applied  to  steam  engines,  in- 
cluding surface  and  jet  condensers,  vacuum 
pumps,  exhausters,  air  and  circulating 
pumps,  and  other  auxiliaries  are  also  briefly 
discussed.  A  recent  development,  which  is 
treated  of  quite  fully,  is  the  provision  .of 
proper  condensing  arrangements  for  steam 
turbines.  Unlike  the  reciprocating  engine, 
the  turbine  can  expand  its  steam  to  the  ex- 
treme limit  of  the  exhaust  pressure  and 
every  inch  of  vacuum  above  26  in.  increases 
the  economy  by  from  3  to  5  per  cent.  It  is 
therefore  advantageous  to  use  the  most  per- 
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feet  type  of  condensing  equipment  for  this 
service,  which  has  led  to  the  production  of 
improved  types  of  independent  air  and  hot- 
well  pumps,  separate  circulating  pumps,  air 
coolers,  etc. 


yew  York  Central  c£-  Hudson  River  Rail- 
road.— The  Passenger  Department  of  the 
New  York  Central  has  just  issued  No.  3G 
of  its  "Four-Track  Series."  It  is  entitled 
"The  Winter  Boarder,"  and  gives  a  list  of 
more  than  one  thousand  hotels  and  boarding 
houses  in  all  parts  of  the  country,  giving 
the  name  and  address  of  the  proprietor,  the 
number  of  people  the  house  can  accommo- 
date, its  rates  per  day  and  per  week. 

This  booklet  covers  the  country  quite  gen- 
erally from  New  York  to  the  Pacific  Coast, 
including  the  Adirondack  Mountains,  Canada, 
Colorado,  Utah,  Arizona,  New  Mexico,  Texas, 
California,  Washington  and  Oregon,  and  also 
includes  the  Hawaiian  Islands. 


Direct  Current  Motors. — The  Westinghouse 
Mfg.  Co.,  Pittsburg,  Pa.,  sends  a  pamphlet 
descriptive  of  its  type  S  motors  for  direct 
current  circuits.  A  brief  discussion  of  the 
advantages  of  electric  drive  is  given  as  well 
as  illustrations  of  the  motor  as  applied  to 
various  classes  of  work. 


Rope. — C.  W.  Hunt  Company,  West  New 
Brighton,  Staten  Island,  N.  Y.,  sends  a  folder 
descriptive  of  its  "Stevedore"  rope.  The 
sizes  of  this  rope  kept  in  stock  and  the  ap- 
proximate price  per  100  ft.  are  given,  as  well 
as  names  and  illustrations  of  29  different 
kinds  of  knots. 


Rock,  and  Ore  Breakers. — Allis-Chalmers 
Company,  Milwaukee,  Wis.,  sends  a  catalogue 
descriptive  of  its  style  "K"  Gates  rock  and 
ore  breaker.  It  is  handsomely  illustrated 
throughout  with  half-tones  and  a  full  de- 
tailed description  of  the  machine  is  given. 

CONTRIBUTIONS 


Compulsory    Block   Signaling. 


New  York,  Dec.  19,  1904. 

To   THE  EDITOB  of  THE   RAILROAD   GAZETTE: 

The  Interstate  Commerce  Commission  has 
repeatedly  asked  for  the  enactment  of  a 
Federal  law,  which  would  compel  the  rail- 
roads to  protect  their  lines  by  block  signals, 
and  the  President  has  recommended  such  an 
act.  The  Railroad  Commissioners  of  some 
of  the  states,  and  various  state  officials,  have 
also  urged  compulsory  block  signaling.  The 
distressing  list  of  accidents  for  the  last  year 
or  two  has  given  new  force  to  this  move- 
ment. Some  expert  observers  at  Washing- 
ton think  that  no  Federal  legislation  for 
block  signaling  will  be  had  this  winter;  but 
they  may  be  mistaken,  and  it  will  be  won- 
derful if  there  is  no  such  legislation  in  some 
of  the  states. 

In  times  past  I  have  expressed  the  opin- 
ion that  a  Federal  Act  to  compel  the  rail- 
roads to  signal  their  tracks,  would  be  uncon- 
Btitutional,  and  I  have  always  expressed  the 
opinion  that  either  Federal  or  State  legisla- 
tion would  be  inexpedient  and  unfortunate. 
I  still  hold  those  opinions,  and  for  certain 
special  reasons,  a  few  of  your  readers  may 
be  interested  to  know  why.  At  least  I  may 
provoke  discussion  that  will  lead  towards  the 
formation  of  correct  opinion. 

We  must  assume  that  the  President  and 
the  Commissioners  have  taken  legal  opinion; 
and  it  may  seem  impertinent  to  raise  the 
constitutional  q\iestion.  Yet,  an  act  to  con- 
trol signals  by  Federal  power  seems  a  plain 
Invasion  of  the  rights  of  the  states.  The 
constitutional  right  of  Congress  to  regulate 


commerce  between  the  states  has  been  made 
to  cover  power  brakes  and  automatic  coup- 
lers, and  it  is  assumed  that  by  analogy  it 
should  cover  block  signals;  but  there  is  no 
real  analogy.  A  brake  or  a  coupler  cannot 
be  changed  at  the  state  line,  but  continues 
to  operate  throughout  the  entire  journey  of 
the  car  engaged  in  inter-state  commerce. 
Congress,  by  its  constitutional  right  to  regu- 
late commerce  between  the  states,  may  say 
that  a  car  starting  in  Pennsylvania  must  be 
made  safe  for  its  journey  through  New  Jer- 
sey and  into  New  York.  At  least,  Congress 
has  said  so^  and  most  of  our  fellow  citizens 
acquiesce.  But  the  safety  of  a  car  moving 
across  New  Jersey  is  not  a  bit  affected  by 
the  presence  or  absence  of  signals  in  Penn- 
sylvania. It  is  said  that  the  car  in  Penn- 
sylvania carries  passengers  or  things  de- 
stined for  New  Jersey,  and  is  doing  inter- 
state commerce;  hence  its  safety  in  Penn- 
sylvania may  properly  come  under  the  care 
of  the  general  government.  This  doctrine  is 
inadmissible  if  we  are  to  keep  the  scheme 
of  federated  society,  under  which  we 
started,  and  which  we  have  been  taught  from 
childhood  is  the  most  perfect  form  of  gov- 
ernment that  the  mind  of  man  ever  devised 
or  carried  into  action.  If  Congress,  in  the 
exercise  of  its  power  to  regulate  commerce 
between  the  states,  may  enter  a  state  to  pre- 
scribe one  fixture  on  the  soil  of  that  state, 
it  may  invade  the  state  to  prescribe  another. 
It  may  require  that  switches  be  interlocked 
and  signaled.  It  may  scrutinize  tracks  and 
bridges  and  fix  standards  of  construction  and 
maintenance.  These  are  elements  of  safety 
no  less  important  than  block  signals.  But 
what  shall  we  do  if  the  opinion  of  the  peo- 
ple of  Massachusetts  or  of  the  people  of  In- 
diana, as  expressed  through  their  legislature, 
differs  from  the  opinion  of  the  nation,  as 
expressed  through  Congress? 

It  must  be  the  duty  of  the  state  to  pro- 
tect the  people  traveling  within  its  borders, 
and  to  deliver  them  safely  at  the  state  line, 
and  until  the  state  government  breaks  down 
the  Federal  government  has  no  right  to  in- 
terfere. This  seems  to  me  to  sum  up  the 
Federal  situation  in  the  matter  of  block  sig- 
nals, but  I  cannot  pretend  to  be  a  consti- 
tutional lawyer,  or  any  other  kind  of  a  law- 
yer, and  I  have  probably  missed  the  point. 

If  the  Federal  Congress  has  no  right  to 
invade  the  states,  and  order  block  signals 
to  be  placed  on  their  soil,  at  least  the  states 
themselves  may  require  block  signals  within 
their  respective  borders.  But  the  expediency 
of  this  is  at  least  questionable. 

Block  signals  are  only  one  element  of  safe- 
ty. Many  people  are  killed  and  injured  for 
lack  of  interlocking;  many  others  are  killed 
and  injured  in  derailments  due  to  bad  track; 
and  still  other  casualties  are  due  to  inade- 
quate bridges.  Much  of  the  greatest  mor- 
tality on  railroads  is  among  trespassers  on 
the  right-of-way,  and  among  careless  pass- 
ers at  highway  crossings.  If  the  state  be- 
gins the  protection  of  people  on  the  rail- 
roads, where  shall  it  stop?  Surely  it  should 
not  stop  short  of  the  control  of  interlock- 
ing and  of  permanent  way  and  structures; 
and  it  should  not  stop  short  of  protecting 
railroads  against  trespassers,  and  trespass- 
ers against  themselves.  But  this  is  only  the 
beginning  of  state  control.  It  is  a  common- 
place that  signals  will  not  be  displayed  or 
obeyed  without  discipline  and  that  track  and 
structures  will  not  be  maintained  without 
discipline,  but  there  is  great  reason  to  be- 
lieve that  to  a  gradual  let-down  of  disci- 
pline, more  than  to  all  other  causes.  Is  due 
that  increase  of  accidents  which  has  alarmed 
the  public;  and  there  are  many  railroad  of- 
ficers who  hold,  whether  correctly  or  not, 
that  this  let-down  of  discipline  is  principally 
due  to  the  influence  of  the  unions.  If  then, 
the  state  is  going  to  step  in  and  prescribe 


means  of  safety,  it  cannot'  with  jtropriety 
overlook  discipline  and  the  agencies  which 
are  acting  to  undermine  it.  Back  of  all  is 
the  General  Manager  with  his  superinten- 
dents. If  these  gentlemen  are  incompetent, 
no  expenditure  for  safety  appliances,  no  pre- 
cautions designed  to  improve  discipline,  will 
be  of  much  use.  The  state  must  extend  its 
control  to  the  superior  officers  of  the  rail- 
roads, and  insure  their  fitness  for  the  great 
responsibilities  of  their  posts. 

In  short,  there  is  no  logical  stopping  place 
this  side  of  that  complete  control  of  rail- 
roads which  has  been  so  thoroughly  and  ad- 
mirably put  in  practice  in  Germany,  and  five 
minutes  of  reflection  will  satisfy  any  one 
but  a  confirmed  socialist,  that  for  such  a  de- 
gree of  state  control,  we  are  entirely  un- 
fitted by  habit,  by  temperament,  and  by  so- 
cial and  political  organization  and  methods. 
We,  like  the  English,  are  accustomed  to  meet 
our  emergencies  as  they  arise.  Perhaps  we 
might  profitably  do  as  the  English  have  done, 
and  attempt  some  control  with  an  arbitrary 
line  far  short  of  complete  state  control  of 
the  railroads.  But  it  is  my  fixed  belief  that 
the  more  liberty  we  leave  to  the  railroad?, 
the  more  efficient  and  economical  service  we 
shall  get.  That  is  the  great  lesson  of  the 
history  of  railroad  development  in  our  land. 
On  the  other  hand,  the  present  disposition 
of  the  people  indicates  that  if  the  railroads 
would  retain  that  liberty,  they  must  deserve 

it.  H.   G.   PROUT. 


The  following  statement  about  the  exist- 
ing status  of  the  desired  legislation  in  con- 
nection with  the  proposed  American  Rail- 
way Appliance  Exhibition  in  connection 
with  the  International  Railway  Congress,  is 
made  by  Mr.  Geo.  A.  Post,  Chairman: 

There  was  no  quorum  in  the  House  of  Rep- 
resentatives on  Monday  last,  owing  to  the 
near  approach  of  the  holiday  recess  and  the 
absence  of  a  large  majority  of  its  members. 
Congressman  J.  R.  Mann,  of  Chicago,  con- 
tinued his  vehement  opposition  to  our  reso- 
lution and  compelled  the  postponement  of 
consideration  until  Jan.  9,  1905,  when  a 
quorum  is  assured.  There  is  no  doubt  that 
the  resolution  will  be  adopted  when  it  is 
considered  by  the  full  house,  but  Mr.  Mann 
has  been  able  to  defeat  our  efforts  to  obtain 
the  quick  action  so  greatly  desired,  in  the 
absence  of  a  quorum,  because  of  the  power 
given  under  the  rules  of  the  House  to  a 
single  representative  to  block  legislation 
until  a  quorum  is  present.  Monday,  Jan. 
9,  is  District  of  Columbia  Day  in  the  House, 
and  on  that  day  the  Committee  on  the  Dis- 
trict of  Columbia  having  charge  of  our  reso- 
lution will  call  it  up  for  action  in  regular 
order.  I  believe  that  there  is  no  occasion 
for  uneasiness  on  the  part  of  those  inter- 
ested in  our  proposed  exhibition  regarding 
the  ultimate  result  in  Congress. 


Single-Track    Blocking    Discussed   at    N.   Y. 
Railroad  Club. 


The  subject  for  discussion  before  the  New 
York  Railroad  Club  at  its  meeting  of  De- 
cember 16  was  the  "Theory  and  Practice  of 
Single-track  Blocking,"  a  paper  on  the  sub- 
ject being  read  by  Mr.  H.  D.  Emerson,  a  civil 
engineer  and  newspaper  writer.  The  first 
part  of  Mr.  Emerson's  paper  was  a  disserta- 
tion on  the  difficulties  of  running  trains  on 
single-track  lines  without  the  block  system, 
showing  the  dangers  of  the  American  train- 
despatching  method.  Coming  to  his  princi- 
pal subject,  he  first  took  up  Tyer's  tablet, 
and  next  the  electric  train  staff.  In  speak- 
ing of  the  staff  he  presented  a  letter  from 
Mr.  Sperry  describing  briefly  the  operation 
of  the  Union  staff  instrument,  and  one  from 
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Mr.  Short,  of  the  Cincinnati,  Ne^jv  Orleans 
&  Texas  Pacific^  telling  of  the  experience  of 
that  road  with  automatic  signals  and  with 
the  staff.  Mr.  Short  makes  the  statement, 
which  has  been  published  before,  that  the 
automatic  block  signals  on  his  road  have  in- 
creased the  capacity  of  the  line  75  per  cent. 
at  night  and  50  per  cent,  in  the  daytime. 
He  says  that  the  cost  of  installing  Hall  elec- 
tro-gas signals  on  single-track,  at  intervals 
■of  IV2  miles,  is  $850.  This,  we  suppose,  in- 
cludes the  cost  of  two  signals,  and  means 
the  cost  per  block,  not  the  cost  per  mile.  The 
maintenance  per  year  is  $131.20.  For  the 
Union  electro-gas  signal  he  gives  for  the 
same  equipment  $720  cost,  and  $124.90  main- 
tenance. With  the  automatic  signals  on  this 
road,  the  time-table  and  train  despatcher  are 
still  supreme,  and  the  fixed  signals  are  an 
auxiliary;  but  on  the  short  sections  where 
the  electric  train  staff  is  used,  the  time-table 
and  the  train  despatcher's  authority  are  sus- 
pended, the  staff  being  supreme.  On  these 
sections  the  capacity  of  the  line  has  been 
increased  from  35  per  cent,  to  40  per  cent. 
The  C,  N.  O.  &  T.  P.  is  operated  as  follows: 

By  automatic  signals   298.2  miles. 

Telegraph  blocK  system 18.1       " 

Electrical  train   stall 13.1 

yards,  not  signaled 5.6      " 

Total    335.0  miles. 

That  part^  of  the  paper  which  deals  with 
the  train  staff  contains  a  brief  account  of 
the  method  of  operation  of  the  Union  Switch 
&  Signal  Company's  latest  design,  which  is 
described  in  another  column  of  this  issue 
of  the  Railroad  Gazette. 

The  discussion  on  this  paper  was  opened 
by  Mr.  W.  G.  Besler,  General  Manager  of 
the  Central  of  New  Jersey,  who  pointed  out 
a  number  of  erroneous  conclusions  in  it  con- 
cerning the  train  despatching  system.  He 
did  not,  however,  discuss  the  main  fact  that 
on  single-track  railroads  worked  by  the  train 
staff  the  collision  record  is  greatly  reduced. 


and  the  capacity  of  the  road  increased.  Mr. 
Besler  read  from  a  prepared  paper,  and  be- 
yond this  there  was  little  discussion.  The 
common  train  staff,  as  used  in  England  for 
nearly  half  a  century,  is  in  use  on  an  elec- 
tric road  in  Canada,  and  has  been  used  at 
one  place  on  the  surface  street  railroads  of 
Brooklyn,  N.  Y.  Reference  to  these  incidents 
brought  out  commendatory  remarks  concern- 
ing the  efficacy  of  a  "stick";  and  Mr.  Sperry, 
being  called  upon  after  the  other  speakers 
had  finished,  summarized  the  situation  by 
saying  that,  as  Mr.  Emerson  had  shown  that 
the  staff  system  was  the  safest  method  of 
operating  single-track,  and  as  the  use  of  the 
"stick"  had  been  advocated  partly  on  the 
ground  of  the  recent  approval  of  a  "big 
stick"  policy  by  the  President  of  the  United 
States,  the  railroads  would  do  w611  to  heed 
the  fact  that  the  said  President  is  now 
"Eifter  the  railroads  with  a  big  stick." 


Omaha    Freight   Terminal    of   the    Chicago 
Great  Western. 


The  Chicago  Great  Western  has  had  its 
Omaha  line  in  service  for  about  a  year  and 
a  half,  although  up  to  the  present  it  has  been 
without  terminal  facilities  of  its  own  in  that 
city.  It  enters  Omaha  over  the  Union  Pa- 
cific's Missouri  river  bridge  and  has  been 
using  the  Union  Pacific  terminals,  both 
freight  and  passenger.  It  also  has  in  addi- 
tion, the  use  of  the  Union  Pacific  tracks  as 
far  as  the  Omaha  stockyards  in  the  south- 
western part  of  the  city.  Its  use  of  the 
passenger  station  will  continue  indefinitely. 


Map  of  Business  Section  of  Omaha,  Showing  Chicago  Great  Western  Freight  Terminals. 


but  since  its  entrance  to  the  city  the  Great 
Western  has  been  engaged  in  the  acquire- 
ment of  land  for,  and  the  construction  of 
freight  terminals,  which  have  just  been  com- 
pleted and  put  in  service. 

The  accompanying  map  shows  that  part 
of  Omaha  adjacent  to  the  Great  Western  ter- 
minal property.  The  business  district  of  the 
city  lies  directly  north  of,  and  only  a  few 
squares  distant  from,  the  freight  house,  its 
location  being  therefore  an  excellent  one 
from  this  standpoint.  The  site  was  an  ex- 
pensive one,  however,  as  nearly  all  of  the 
land  was  improved  property  and  its  cost 
constituted  a  large  part  of  the  outlay  for 
the  terminal.  The  connecting  tracks  to  the 
yard  leave  the  Union  Pacific  near  Twentieth 
street,  crossing  the  low-lying  industry 
tracks  of  the  latter  on  a  pile  bridge  400  ft. 
long.  This  bridge  is  indicated  on  the  con- 
densed profile  shown,  which  gives  a  good 
idea  of  the  conformation  of  the  land  along 
the  route  of  the  connecting  tracks,  and  on 
the  terminal  site.  It  will  be  seen  that  the 
principal  part  of  the  yard  lies  in  a  heavy 
cut.  The  grading  at  this  point  amounted  to 
more  than  150,000  yds.,  the  material  being 
used  to  fill  in  from  Sixteenth  street  to  be- 
yond Seventeenth  street. 

Pierce  street  is  crossed  on  a  double-track 
steel-girder  bridge  with  concrete  abutments. 
At  Mason  street,  two  blocks  north,  the  ex- 
cavation for  the  yard  approaches  reaches  a 
depth  of  30  ft.  and  street  traffic  is  carried 
across  on  a  wooden  bridge.  With  the  excep- 
tion of  these  two  crossings,  all  other  streets 
leading  across  the  yards  and  tracks  have 
been  vacated  by  the  city.  On  Seventeenth, 
Eighteenth  and  Nineteenth  streets,  the  city 
sewers  and  the  pipes  belonging  to  the  gas 
and  water  companies  had  to  be  lowered  at 
considerable  expense,  in  order  to  carry  them 
under  the  tracks. 

It  will  be  noticed  that  the  Great  Western 
property  extends  up  to,  and  fronts  on  Six- 
teenth street.  This  street  crosses  the  bot- 
toms and  the  Union  Pacific  tracks  on  a  steel 
viaduct  which  is  50  ft.  high  at  its  highest 
point.  It  was  the  desire  of  the  Great  West- 
ern, at  the  outset,  to  have  the  principal  en- 
trance to  the  terminal  from  this  viaduct, 
with  which  it  is  on  a  level,  but  this  privi- 
lege was  denied  the  road  by  the  city.  In- 
stead, therefore,  that  part  of  Sixteenth  street 
lying  between  the  viaduct  and  the  property 
lines  on  the  west  side  was  raised  to  the 
level  of  the  former  by  grading;  level-grade 
entrances  from  Leavenworth  street  are  there- 
fore provided  on  both  Sixteenth  and  Seven- 
teenth streets.  Teams  have  access  to  the 
team  tracks  from  both  sides  of  the  yards  on 
Eighteenth  street  and  from  the  north  side 
on  Sixteenth  and  Seventeenth  streets. 

The  general  construction  of  the  freight 
house  is  shown  in  the  illustrations.  As  the 
filling  under  a  part  of  the  house  was  about 
30  ft.  deep,  it  was  thought  advisable,  in 
order  to  avoid  the  costly  foundations  neces- 
sary for  a  permanent  structure,  to  build  a 
frame  house  for  the  present,  without  carry- 
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ing  the  foundations  down  to  solid  ground. 
The  filling  was  done  by  team  work,  w-as 
thoroughly  wetted  during  the  progress  of 
the  work  by  numerous  rain  storms  in  the 
early  part  of  the  season,  and  is  believed  to 
be  well  compacted,  so  that  there  should  be 
comparatively  little  settlement  hereafter. 
However,  to  provide  for  any  possible  unequal 
settlement,  the  building  proper,  above  the 
foundations,  is  resting  on  oak  wedges  so  that 
it  can  be  kept  level  as  the  fill  settles. 

The  freight  house  is  46  ft.  x  320  ft.  and 
rests  on  a  piling  and  concrete  foundation. 
It  is  a  brick-veneered  building  roofed  with 
Carey's  roofing.  Thirty  feet  of  one  end  is 
occupied  by  the  office,  and  an  additional  16 
ft.,  for  a  part  of  the  width,  by  a  perishable 
freight  rooin.  Additional  facilities  include 
two  6-ft.  X  8-ft.  scales  of  three  tons  capacity. 

We  are  indebted  to  Mr.  A.  Munster,  Acting 
Chief  Engineer,  for  the  data  for  the  fore- 
going. 


Annual    Report  of  the  Interstate  Commerce 
Commission. 


The  Interstate  Commerce  Commission  has 
sent  out  a  synopsis  of  its  eighteenth  annual 
report  to  Congress,  from  which  we  take  the 
following; 

Regulation  of  Rates. — The  act  to  regulate 
commerce,  as  amended  by  the  Elkins  law 
of  1903,  appears  to  be  operating  successfully 
as  applied  to  carriers  subject  to  its  provis- 
ions; but  these  provisions  should  be  extended 
to  apply  to  other  agencies  connected  with 
transportation  which  may  now  be  used  as  a 
means  of  affording  concessions  to  shippers. 
In  the  present  state  of  the  law,  the  Commis- 
sion may  find  a  rate  complained  against  to 
be  unreasonable  and  order  the  carrier  to  de- 
sist from  charging  that  rate  for  the  future; 
but  it  cannot,  though  the  evidence  may  and 
usually  does  indicate  it,  find  and  order  the 
reasonable  rate  to  be  substituted  for  that 
which  has  been  found  to  be  unlawful.  Any 
reduction  of  the  wrongful  charge  amounts 
to  technical  compliance  and  frees  the  carrier 
from  any  legal  obligation  under  the  order. 
The  Commission  can  condemn  the  wrong,  but 
it  cannot  prescribe  the  remedy.  Two  cases 
of  unreasonable  rates  decided  during  the 
year  are  cited  as  showing  some  reductions 
from  the  rates  found  unreasonable,  but 
which  were  not  so  great  as-  those  recom- 
mended by  the  Commission. 

Carriers  are  entitled  to  ignore  the  order 
of  the  Commission  and  await  the  judgment 
of  the  circuit  court  upon  a  petition  by  the 
Commission  and  another  trial  of  the  issues 
in  that  court.  The  more  important  the  case 
may  be,  the  greater  the  benefit  conferred 
upon  shippers  or  communities,  the  less  like- 
ly is  the  order  of  the  Commission  to  be 
obeyed.  .  .  .  The  amendments  to  the 
statute  recommended  by  the  Commission  in- 
volve no  fixing  of  whole  tariffs  of  rates  in 
the  first  instance  or  at  any  time,  but  simply 
the  redressing  of  transportation  wrongs 
shown  to  exist  after  full  investigation,  dur- 
ing which  all  affected  interests  have  been 
heard;  and  when  an  order  is  issued  against 
a  carrier  under  such  procedure,  it  should  by 
operation  of  law  become  effective  upon  the 
date  therein  specified. 

The  amendments  desired  would  not  confer 
upon  the  Commission  the  power  to  arbitrar- 
ily initiate  or  make  rates  for  the  railroads. 
No  "vast  authority"  has  been  asked  by  or  is 
t^eriously  sought  to  be  conferred  upon  the 
Commission.  Though  the  popular  demand 
may  eventually  take  that  form,  under  the 
stress  of  continued  delay  in  remedying  as- 
certained defects  in  the  present  plan  of  regu- 
lation, the  amendment  recommended  by  the 
Commission,  as  to  authority  to  prescribe  the 
I'iasonable   rate   upon   complaint'  and   after 


hearing,  would  confer  in  substance  the  same 
power  that  was  actually  exercised  by  the 
Commission  from  the  date  of  its  organiza- 
tion, in  1887,  up  to  May,  1897,  when  the 
United  States  Supreme  Court  held  that  such 
power  was  not  expressed  in  the  statute.  The 
situation  is  increasingly  grave,  in  view  of 
the  rapid  disappearance  of  railroad  compe- 
tition and  the  maintenance  of  rates  estab- 
lished by  combination,  attended  as  they  are 
by  substantial  advances  in  the  charges  on 
many  articles  of  household  necessity.  .  .  . 
Authority  to  require  the  establishment  of 
joint  through  rates  over  connecting  and  con- 
tinuous lines  is  also  believed  to  be  necessary, 
if  authority  to  correct  an  unreasonable  or 
unjust  rate  should  be  granted. 

Private  Cars. — In  the  use  of  private 
freight  cars  no  concessions  are  made  to  ship- 
pers in  refrigeration  charges  which  amount 
to  the  payment  of  a  rebate;  a  practical  mon- 
opoly has  been  created  in  the  movement  of 
certain  commodities,  especially  fruit,  which 
has  enormously  increased  to  the  public  the 
cost  of  transportation;  when  the  owner  of 
the  car  becomes  a  dealer  in  the  commodity 
transported,  the  fact  of  ownership  gives  him 
an  important  advantage  over  his  competitor: 
when  the  owner  of  the  car  is  also  the  owner 
of  the  commodity  transported,  an  excessive 
rental  for  the  car  may  amount  to  a  prefer- 
ence in  the  freight  rate,  as  against  the 
shipper  who  does  not  own  his  car.  By  con- 
solidation of  various  companies,  the 
"Armour  car  lines"  now  has  a  practical  mon- 
opoly of  fruit  in  large  quantities  in  most  sec- 
tions of  this  country.  That  company  only 
permits  its  cars  to  move  fruits  in  large  quan- 
tities under  an  exclusive  contract.  It  pro- 
vides the  necessary  number  of  cars  for  a 
fixed  mileage,  the  railroads  agreeing  that  no 
other  cars  shall  be  used  for  the  purpose.  The 
Armour  Company  furnishes  the  refrigeration 
for  which  it  makes  a  specified  charge.  The 
result  is  good  service  and  adequate  car  sup- 
ply, but  an  enormous  and  unreasonable  in- 
crease in  refrigeration  charges.  These  exclu- 
sive contracts,  when  they  result  in  unreason- 
able icing  charges,  are  unlawful,  and  the 
failure  of  the  carriers  to  publish  such 
charges  is  also  a  violation  of  the  statute. 
The  private  car  lines  and  the  railroad  com- 
panies earnestly  insist,  however,  that  the 
icing  is  a  private  service  over  which  this 
Commission  has  no  jurisdiction  under  the 
present  law;  and  if  it  should  turn  out  after 
three  or  four  years  of  litigation  that  our 
opinion  is  wrong,  the  shipper  will  be  en- 
tirely without  remedy.  Great  good  would  be 
accomplished  by  such  legislation  as  would 
leave  no  room  for  such  contentions,  and  pro- 
vide more  adequate  and  certain  remedies  for 
the  suppression  of  these  abuses.  Common 
carriers  should  be  made  responsible  in  the 
matter  of  this  special  equipment  and  refrig- 
eration service  (if  they  are  not  now  respon- 
sible), or  the  car  line  companies  which  pro- 
vide this  refrigeration  for  interstate  ship- 
ments should  be  brought  under  the  jurisdic- 
tion of  the  act  to  regulate  commerce. 

Terminal  Railroads. — The  terminal  rail- 
road owned  or  controlled  by  shippers  is  a 
most  dangerous  means  of  giving  preference 
to  favored  persons.  The  case  of  the  Illinois 
Northern  Railroad  Company  used  principally 
to  move  traffic  to  and  from  the  works  of  the 
McCormick  Harvester  Company,  a  corpora- 
tion subsidiary  to  the  International  Harves- 
ter Company,  is  cited  as  an  example.  [See 
Railroad  Gazette,  Dec.  9,  p.  631.]  Also  the 
Chicago,  Lake  Shore  &  Eastern  Railway. 
Until  recently  these  practices  were  confined 
to  a  few  instances,  but  to-day  they  are  ex- 
tending in  all  directions  and,  unless  checked, 
must  soon  become  general.  All  available 
means  will  be  resorted  to  by  the  Commission 


to  suppress  the  wrongdoing,  but  further  leg- 
islation may  be  needed  to  furnish  an  ade- 
quate remedy. 

Voluntary  Submission  of  Controversies. — 
In  two  instances  during  the  past  year  the 
Commission  has  been  asked  by  both  shippers 
and  carriers  to  adjudicate  controversies  be- 
tween them  concerning  the  adjustment  of 
rates.  In  each  case  the  questions  involved 
are  of  manifest  importance  as  affecting  the 
business  of  competitive  communities  and  the 
traffic  of  the  railroad  lines  by  which  they  are 
served.  While  the  Commission  is  not  in  ex- 
press terms  authorized  to  act  as  a  board  of 
arbitration  in  matters  referred  to  it  by  con- 
sent of  the  parties  concerned,  the  subject  of 
controversy  and  the  issues  involved  in  both 
these  requests  presented  such  a  state  of  facts 
as  would  have  justified  a  proceeding  upon 
formal  complaint  or  of  inquiry  by  the  Com- 
mission upon  its  own  motion,  and  they  were 
thus  clearly  within  the  spirit  of  the  statute 
which  defines  the  functions  of  the  Commis- 
sion. Believing  this  view  to  be  correct,  the 
Commission  accepted  the  responsibilities  it 
was  thus  asked  to  assume.  The  proceedings 
in  form  were  strictly  in  accordance  with  the 
provisions  of  the  act,  although  the  voluntary 
submission  by  the  adverse  parties  gave  them 
in  fact  the  nature  of  an  arbitration. 

One  of  these  proceedings  is  the  differential 
rate  case  which  involves  the  relative  adjust- 
ment of  rates  in  both  directions  between  in- 
terior points  in  the  United  States  and  At- 
lantic seaports  from  Halifax  on  the  north  to- 
Norfolk  and  Newport  News  on  the  south,  in- 
cluding Portland,  Boston,  New  York,  Phila- 
delphia, and  Baltimore.  A  short  history  of 
the  differentials  prevailing  as  between  these 
different  ports  upon  freight  traffic  to  and 
from  the  west  is  given  in  the  report.  The 
other  case  is  what  is  known  as  the  Memphis 
case,  which  involves,  among  other  things,  the 
relation  of  rates  to  and  from  Little  Rock  and 
Pine  Bluff,  Ark.,  as  compared  with  those  to 
and  from  Memphis.  The  point  is  suggested 
by  these  voluntary  submissions  that  the  use- 
fulness of  the  Commision  in  this  direction 
would  be  greatly  increased  if  its  determina- 
tions in  such  cases  were  sanctioned  by  au- 
thority not  now  possessed. 

Pending  Cases. — The  cases  now  pending 
before  the  commission  affect  almost  every 
locality  in  the  United  States.  They  involve 
unreasonableness  of  rates,  discriminations  in 
rates  between  persons  or  commodities,  dis- 
crimination in  furnishing  cars,  preference  of 
particular  persons  or  localities,  overcharges, 
demurrage  charges,  pooling,  and  failure  to 
publish  tariffs. 

Decisions. — Besides  disposing  of  a  large 
number  of  complaints  through  informal  in- 
vestigation the  Commission  has  rendered 
during  the  year  27  decisions  involving  the 
following  subjects:  Divisions  or  allowances 
to  terminal  or  industrial  lines;  (Hutchinson 
salt  investigation,  Michigan  salt  investiga- 
tion, and  the  "tap  line"  case,  relating  to  the 
divisions  of  lumber  rates  on  short-haul  roads 
in  the  southwest) ;  allowances  to  elevators 
(Union  Pacific  elevator  case);  private  car 
lines  and  refrigeration  of  fruit  in  transit; 
publication  and  filling  of  tariffs  on  import 
and  export  traffic;  unreasonable  rates  (nine 
cases) ;  long  and  short  haul  clause  (three 
cases) ;  unjust  discrimination  and  undue 
preference  (delivery  of  live  stock  in  Louis- 
ville, furnishing  cars  for  coal,  early  closing 
of  depots  at  Cincinnati,  charges  for  parlor 
car  seats  between  New  York  and  Boston, 
etc.),  and  pooling  (immigrants  from  New 
York). 

Tariffs. — Under  this  heading  the  Commis- 
sion discusses  defects  in  the  construction,, 
arrangement,  and  printing  of  tariffs.  The 
most  important   defect  is  complicated  con- 
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struction  and  arrangement,  it  being  often 
impossible  to  determine  the  intended  applica- 
tion. A  common  fault  in  joint  tariffs  is  the 
failure  to  specify  the  routes  over  which  the 
rates  are  intended  to  apply.  A  plan  is  sug- 
gested by  which  this  defect  may  be  remedied 
without  adding  very  materially  to  the  cost  of 
the  tariffs.  Some  roads  file  a  general  or 
blanket  concurrence  in  all  joint  tariffs  to 
which  the  filing  carrier  may  be  named  as  a 
party,  with  the  privilege  of  filing  nonconcur- 
rence  in  any  issue  which  is  not  satisfactory. 

Routine  Work. — There  has  been  much  in- 
crease of  work  on  account  of  the  greater 
number  of  complaints  and  the  labor  involved 
in  securing  enforcement  of  the  safety-appli- 
ance and  accident  laws. 

Court  Decisions. — The  United  States  Su- 
preme Court,  in  the  Baird  case,  recognizes 
sweeping  authority  in  the  Commission  to  ob- 
tain information  from  witnesses  before  it 
upon  any  subject  tending  to  bear  upon  is 
sues  in  cases  and  investigations  under  the 
interstate-commerce  law.  The  circuit  court 
for  the  western  district  of  Virginia,  in  the 
Chesapeake  &  Ohio  coal  case,  declares  un- 
lawful a  contract  to  furnish  coal  under  terms 
which  gave  the  carrier  less  than  its  pub- 
lished rates,  but  fails  to  restrain  the  carrier 
from  further  departing  from  its  published 
rates.  The  case  was  appealed  to  the  United 
States  Supreme  Court.  The  orange  routing 
case,  applying  to  the  routing  of  oranges  and 
lemons  from  southern  California,  was  decided 
in  the  United  States  circuit  court  in  Cali- 
fornia in  favor  of  the  Commission.  The 
court  found  the  defendant  carriers  were  un- 
lawfully engaged  in  pooling. 

Safely  Appliances. — The  good  effect  of  the 
amending  act,  especially  in  securing  more  ef- 
fective control  of  trains  through  the  in- 
creased use  of  air-brakes,  is  marked.  Since 
the  law  became  fully  operative  the  number  of 
brakemen  employed  on  trains  has  been  re- 
duced on  some  eastern  roads  upon  the  stated 
ground  that  the  control  of  trains  by  air- 
brakes renders  the  employment  of  the  for- 
mer number  unnecessary.  •  The  number  of 
cars  inspected  during  the  year  was  208,177, 
of  which  65,183,  or  31.31  per  cent,  of  the 
whole  number,  were  found  defective.  A 
smaller  number  were  inspected  this  year 
than  last,  because  the  provision  in  the  new 
law  relating  to  air-brakes  has  entailed  much 
additional  work  in  inspection  and  securing 
evidence  in  air-brake  violations.  The  law  is 
generally  well  observed,  so  far  as  the  pro- 
portion of  air-brake  cars  in  service  is  con- 
cerned, but  many  of  these  cars  are  run  in 
such  defective  condition  as  to  be  really  in- 
operative in  respect  to  use  of  the  air-brake. 
Instances  of  defects  are  given,  and  the  fail- 
ure of  carriers  to  properly  educate  employees 
in  the  use  of  air-brakes  Is  noted. 

On  account  of  the  greatly  increased  size 
of  trains  locomotives  should  be  equipped 
with  two  air  pumps,  or  with  pumps  of  the 
largest  capacity.  Air-brake  cars  are  fre- 
quently found  cut  out  without  anything  to 
indicate  the  reason  for  such  action.  This  is 
generally  due  to  the  negligence  of  trainmen, 
who  fail  to  apply  defect  cards.  Trainmen 
are  often  careless  in  the  observance  of  those 
conditions  which  lead  to  proper  compliance 
■with  the  law. 

Many  of  the  defects  in  cars  found  not  in 
compliance  with  the  statute  were  of  such  a 
nature  as  to  require  men  to  go  between  the 
cars  to  couple  and  uncouple  them,  thus  vio- 
lating the  spirit  and  letter  of  the  statute. 
While  31  per  cent,  of  the  freight  cars  in- 
spected were  found  defective,  only  42  out  of 
2,319  inspected  passenger  cars  were  found 
improperly  equipped.  The  number  of  defec- 
tive passenger  cars  was  less  than  2  per  cent. 
of  the  whole,  and  these  defects  were  gener- 
ally of  a  minor  character  and  were  imme- 
diately repaired. 


The  number  of  tr-ainmen  killed  in  coupling 
accidents  during  the  year  was  278,  and  the 
number  injured  was  3,441.  A  large  propor- 
tion of  these  deaths  and  injuries  were  due 
to  defective  equipment,  compelling  the  men 
to  go  between  the  cars  to  couple  and  un- 
couple, and  might  have  been  avoided  had 
proper  attention. been  given  to  the  mainten- 
ance of  safety  appliances. 

It  has  been  suggested  that  our  inspectors 
should  designate  defective  cars  by  making 
or  carding  them,  but  owing  to  the  limited 
force  of  inspectors  at  the  disposal  of  the 
Commission  the  carding  of  defective  cars 
could  only  amount  to  scratching  the  surface, 
and  would  tend  to  shift  the  burden  of  re- 
sponsibility for  defective  cars  from  the  rail- 
roads to  the  Government.  If  the  Govern- 
ment is  to  assume  such  responsibility  for  the 
carding  of  cars,  it  should  have  a  considerable 
increase  in  its  force  of  inspectors,  a  number 
of  whom  should  be  stationed  permanently  at 
prominent  interchange  points. 

Two  prominent  roads  entering  St.  Louis 
have  issued  notice  that  they  will  refuse  to 
receive  cars  from  other  roads  unless  the 
coupling  appliances  are  in  good  condition. 
This  action  has  produced  most  excellent  re- 
sults. 

The  number  of  prosecutions  for  violation 
of  various  provisions  of  the  safety-appliance 
law  is  noted.  None  of  the  suits  has  come  to 
trial,  and  in  most  cases  the  suits  have  been 
settled  without  trial  by  the  roads  confessing 
judgment  and  compromising  the  amount  of 
the  penalties.  These  prosecutions  spur  the 
roads  to  activity  in  maintaining  their  safety 
appliances  in  better  condition. 

The  extension  of  time  granted  to  the  Col- 
orado &  Southern  and  Denver  &  Rio  Grande, 
to  enable  them  to  apply  to  Congress  for  a 
change  in  the  amended  law  permitting  them 
to  dispense  with  the  driving-wheel  brake  on 
their  narrow-gage  locomotives  engaged  in 
road  service  and  substitute  the  water  brake 
therefor,  was  further  extended  by  the  Com- 
mission upon  application  of  the  roads.  These 
carriers  presented  a  bill  for  this  purpose, 
and  it  was  favorably  reported  by  the  com- 
mittees of  both  Houses  at  the  last  session, 
but  did  not  come  to  a  vote.  In  view  of  such 
action  in  Congress,  the  further  extension 
until  March  1,  1905,  was  granted. 

Through  concurrent  action  with  the  Civil 
Service  Commission,  improved  rules  have 
been  adopted  for  the  appointment  of  safety- 
appliance  inspectors.  The  greatest  care  is 
taken  to  ascertain  the  technical  knowledge 
of  applicants  for  these  positions  and  to  en- 
able the  Commission  to  secure  the  services 
of  the  A'ery  best  men.  Inspectors  are  relied 
upon  to  secure  evidence  of  violations  of  the 
statute,  and  no  reliance  is  placed  upon  the 
furnishing  of  such  evidence  by  railroad  em- 
ployees. There  must  be  a  sufficient  number 
of  inspectors  to  follow  all  violations  closely 
and  secure  evidence  for  their  prosecution  in 
the  courts,  as  well  as  to  keep  l^e  Commission 
advised  of  the  condition  in  which  they  find 
the  equipment.  Several  court  decisions  re- 
lating to  the  safety-appliance  law  are  men- 
tioned. 

Railroad  Accidents. — The  article  in  the  re- 
port on  railroad  accidents  opens  with  a  table 
giving  the  principal  totals  for  the  years  end- 
ing June  30,  1902,  1903,  1904.  There  were 
43,266  employees  injured  and  3,367  killed  in 
1904,  as  compared  with  33,711  injured  and 
2,516  killed  in  1902.  The  figures  for  1903 
are  intermediate  between  those  for  1902  and 
1904.  The  increase  In  the  number  of  deaths 
of  passengers  in  train  accidents  in  1904  com- 
pared with  1903  is  64%  per  cent.  There  were 
ten  ^inusually  disastrous  accidents"  during 
the  year.  The  number  of  deaths  resulting 
from  these  ten  accidents,  eight  of  which 
were  collisions,  is  about  23  per  cent,  of  the 
total  number  killed  in  all  the  train  accidents 


of  the  year,  which  comprise  over  6,000  col- 
lisions and  4,800  derailments.  Although 
■there  has  been  earnest  discussion  of  the  sub- 
ject in  the  public  press,  it  is  noticeable  that 
the  very  magnitude  of  the  questions  involved 
appears  to  have  produced  some  confusion, 
and  in  the  multitude  of  causes  assigned  the 
real  question  in  many  cases  has  been  lost 
sight  of.  The  paramount  requirement,  as 
pointed  out  in  the  last  annual  report,  is  an 
effective  measure  for  the  prevention  of  col- 
lisions. The  Commission  urges  with  added 
emphasis  the  same  means  recommended  \a 
its  last  annual  report — the  adoption  of  the 
block  system.  The  cost  of  introducing  the 
manual  block  system  can  scarcely  be  called 
a  burden  when  we  see  it  introduced  on  single- 
track  lines  of  not  very  heavy  traffic  and  find 
no  prominent  mention  of  the  expense  in  the 
annual  reports  of  the  companies.  The  same 
reasons  that  existed  for  the  introduction  of 
the  automatic  coupler  and  air-brake  by  the 
provisions  of  the  safety  appliance  act  of 
1893  apply  to  the  prevention  of  collisions 
by  compulsory  use  of  the  block  system. 

The  Commission  recommends  that  the  re- 
port of  accidents  in  the  annual  reports  to 
the  Commission  should  be  abolished  and  that 
the  law  be  made  to  require  the  monthly  re- 
ports of  accidents  to  cover  all  classes  of  acci- 
dents. The  difficulty  in  obtaining  reports 
from  all  companies  within  the  time  pre- 
scribed by  law  is  mentioned.  The  extent  of 
these  omissions  may  be  inferred  from  the 
fact  that  64  roads  admitted  having  omitted 
to  report  accidents  after  their  attention  had 
been  called  to  them  by  the  Commission. 
These  omissions  amounted  to  a  total  of  109 
deaths  and  226  injuries  during  the  year  end- 
ed June  30,  1904.  Suits  have  been  brought 
against  a  number  of  railroad  companies  for 
failure  to  comply  with  the  law.  To  supply 
the  public  with  full  and  accurate  informa- 
tion concerning  the  causes  of  accidents  the 
facts  ought  to  be  made  the  subject  of  impar- 
tial investigation  on  behalf  of  the  Govern- 
ment. 

Statistics. — For  the  year  ending  June  30, 
1904,  the  preliminary  report  embraces  re- 
turns for  roads  representing  209,002  miles  of  ' 
line,  or  about  99  per  cent,  of  the  mileage  that 
will  be  covered  by  the  final  report.  On  the 
mileage  stated  gross  earnings  were  $1,966,- 
633,821.  The  gross  earnings  for  the  previous 
year,  on  20.5,313  miles,  were  $1,900,846,907, 
as  shown  in  the  final  report  for  that  year. 
For  1904  passenger  earnings  amounted  to 
$539,428,374,  freight  $1,377,684,976,  miscel- 
laneous $49,520,471.  The  average  of  gross 
earnings  per  mile  of  line  was  $9,410  ($2,581 
passenger  and  $6,592  freight).  Operating  ex- 
penses for  the  year  ending  June  30,  1904, 
amounted  to  $1,332,382,948,  being  equivalent 
to  $6,375  per  mile  of  line.  The  ratio  of  oper- 
ating expenses  to  earnings  was  67.75  per 
cent.  The  net  earnings  of  practically  the 
same  roads,  as  included  in  the  present  state- 
ment, were,  for  the  year  1904,  $634,250,873, 
and  for  the  year  1903,  $640,644,138.  The 
total  income  of  the  roads  covered  by  the  pre- 
liminary report  was  $735,037,557. 

The  aggregate  of  all  deductions  from  total 
income  was  $682,958,610.  These  deductions 
chiefly  were  interest  on  funded  debt,  rents  of 
leased  lines,  permanent  improvements  • 
charged  to  income,  taxes  (which  were  $56,- 
474,106),  and  dividends;  leaving  surplus  of 
$52,078,947.  According  to  the  preliminary 
report,  the  operating  companies  included  in 
it  declared  dividends  during  the  year 
amounting  to  $184,450,446.  The  dividends 
declared  by  the  same  roads  during  the  year 
1903  were  $160,856,307,  thus  showing  an  in- 
crease of  $23,594,139  in  dividends  for  1904. 
As  the  report  under  consideration  is  confined 
to  the  returns  of  operating  companies,  it  does 
not  include  any  statement  of  tb^  dividends 
declared  by  subsidiary  companies,  the  prop- 
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erty  of  which  is  leased  to  others  for  opera- 
tion. The  income  which  these  companies  re- 
ceive is  substantially  the  rent  paid  to  them 
by  the  lessee  companies  from  which  their 
own  corporate  expenditures,  including  divi- 
dends, are  made. 


The  Union  Electric  Train  Staff. 


The  Union  Switch  &  Signal  Company  has 
brought  out  a  new  design  of  electric  train 
staff  instrument,  called  model  No.  2.  This 
design  is  like  the  last  one  made  by  this  com- 
pany in  having  a  small  staff,  but  in  its 
mechanism  it  is  more  like  the  earlier  Webb 
&  Thompson  design.  As  the  reader  is  aware, 
the  train  staff  is  a  billet  of  wood  or  metal 
which  is  given  to  the  engineman  of  a  train 
to  signify  that  he  has  the  right  to  the  road 
between  two  stations,  the  names  of  which 
are  inscribed  on  the  staff.  Without  a  staff, 
no  engine  can  start  from  either  station.  A 
train  running  from  A  to  B,  with  the  staff 
for  that  section,  gives  up  the  staff  at  B  and 
receives  another  one  as  authority  to  run 
from  B  to  C,  and  so  on.  By  the  original 
plan  a  single  staff  was  provided  for  each 
section,  and  thus  could  be  used  only  by  reg- 
ularly alternating  trains:  thus,  A  to  B;  B  to 
A:  A  to  B.  etc.  By  the  use  of  tickets,  a 
staff  was  made  to  serve  for  two  or  more 
trains  following  one  another  in  the  same 
direction.  This,  however,  was  cumbersome, 
and  the  electric  apparatus  was  devised  to 
make  the  staff  always  as  readily  available 
at  one  end  of  the  section  as  at  the  other. 
Tyer's  tablet  apparatus  was  the  first  elec- 
trical device  of  this  kind;  next  came  Webb  & 
Thompson's  electric  train  staff  (1889);  then 
the  American  modification  of  this,  brought 
out  by  the  Union  Switch  &  Signal  Company 
a  few  years  ago,  and  now  we  have  the  latest 


Fig.       3  —  Indicator 
Showing    "Staff 
Out." 


Fig.     6 — Staff     Out; 
Same  as  Fig.  3. 


Fig.    1 — Front  View, 
Normal  Position. 


Fig.  2 — Indicator  16 
Showing    White. 


improvement.*  The  most  noticeable  outward 
change  that  has  been  made  is  in  the  arrange- 
ment of  the  magazine.  Pig.  1,  by  which  the 
staffs  must  always  be  taken  out  at  one  point 
and  be  put  in  at  another,  so  that  all  of  the 
staffs  are  used  in  rotation.  In  the  earlier 
designs  a  few  of  the  staffs  did  all  of  the 
work. 

Of  the  illustrations,  Fig.  4  shows  the  ap- 
paratus in  the  same  position  as  it  is  in  Fig. 
1;  Fig.  5  the  same  as  Fig.  2;  and  Fig.  6  the 
same  as  Fig.  3. 

The  principal  parts  are  shown  in  Figs.  4 

*The  Webb  &  Thompson  staft  machine  was  de- 
scribed in  the  Rail/ioad  Gazette,  August  1,  1890. 
The  operation  ot  the  staff  on  the  Philadelphia  & 
Heading  was  desciibed  Dec.  6.  1901,  and  on  the 
Atchison,  Topeka  &  Santa  Pe  Dec.  19,  1902. 


Pig.  4 — Back  View  of  Interior;  Corresponds    Fig.  5 — Back  View  of  Interior;  Corresponds 
to  Fig.  1.  to  Fig.  2. 


Fig.  7— Side  View. 


December  23,  1904. 
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Fig.  8 — Electric  Circuits. 


Fig.  9 — Union    Electric  Train   Staff,   Model   No.  2. 


and  7,  as  follows:  1,  releasing  wheel,  and, 
2,  locking  wheel,  these  being  geared  together, 
and  always  moving  in  unison;  3,  special 
compound  magnet;  4,  armature  of  magnet; 
5,  rod  to  lift  armature;  6,  lock;  7,  arm  for 
lifting  5,  6  and  18;  8,  cam  (turned  by  knob  9, 
Fig.  1)  for  moving  arm  7;  10,  pole  changer; 
11,  circuit  controller;  12,  bell  key  (key  13 
shown  in  Fig.  1  is  not  used);  14,  bell;  1.5 
(Fig.  1),  base;  16  (Figs.  1  and  7),  neutral 
indicator;  17,  polarized  indicator;  18  (Fig. 
1),  red  disk;  19  (Fig.  7),  releasing  drum. 
Disks  D  1  and  D  2,  Fig.  1,  can  be  revolved 
only  when  wheels  1  and  2,  Fig.  4,  are  free 
to  revolve  with  them. 

Compound  magnet  3  consists  of  one  coil  of 
high  resistance  and  one  of  low;  the  two, 
when  energized  by  currents  of  opposite  po- 
larity, both  exert  an  influence  in  the  same 
direction  to  hold  an  armature  placed  be- 
tween them,  at  right  angles  to  a  line  passing 
through  the  axes  of  the  two  coils.  The  elec- 
trical connections  are  shown  in  Fig.  8.  The 
arrangement  is  the  same  at  both  stations, 
and  there  is  one  metallic  circuit  (two  wires) 
from  station  to  station.  The  normal  posi- 
tion of  the  apparatus  is  as  shown  in  Fig  4; 
and  the  electric  circuit  from  station  to  sta- 
tion is  normally  dead.  The  operator  at  A, 
desiring  to  send  a  train  to  B,  calls  B  by  push- 
ing the  bell  key  12  (Figs.  1  and  7),  which 
closes  the  points  at  w  (Fig.  8),  closing  cir- 
cuit through  indicator  16  at  station  B  (as 
well  as  in  his  own  machine).  At  B,  points 
tv  being  open,  the  current  passes  through  the 
polarized  indicator  17  also;  and  thence 
through  wire  s  and  points  6  in  the  circuit 
controller,  11,  to  bell  14;  thence  through  wire 
r  and  points  b  in  pole  changer,  10,  and  wire 
p,  to  line,  and  back  to  station  A. 

II  all  the  staffs  are  in,  at  both  station  A 
and  station  B — that  is,  if  no  train  is  in  the 
block  section — B,  responding,  presses  key  12 
and  holds  it  In  until  A  turns  knob  9.  The 
turning  of  knob  9  a£  A,  depressing  the  left 
hand  end  of  lever  7  (Fig.  4),  by  means  of 
cam  8,  lifts  5,  bringing  armature  4  up  to  the 
magnet;  and  also  lifts  lock  6,  thereby  unlock- 
ing wheel  2  by  removing  the  obstruction 
from  the  pin  a  in  this  wheel  (Fig.  9).  At 
the  same  time  the  other  pin  in  wheel  2  is  ob- 
structed by  the  lower  end  of  lever  7,  and  the 
wheel  cannot  be  moved  until  lever  7  has 
dropped  to  its  normal  position,  as  shown  in 
Fig.  5. 

The  operator  at  A  therefore  does  not 
hold  knob  9,  but  at  once  releases  it,  and  arm 
7  falls  back;  but  armature  4  is  held  by  the 
magnets.  When  A  lifts  4  he  moves  controller 
11,  closing  the  circuit  through  wire  x  (Fig. 
8),  and  local  coil  360  of  magnet  3,  at  the 
same  time  opening  the  circuit  through  wire 
7  and  the  bell.  The  current  from  station  B 
is  by  this  transferred  from  the  bell  to  line 
coil  88  of  lock  magnet  3.  By  this  means  this 
current  (points  w;  at  B  still  being  closed) 
energizes  both  coils  of  3  so  that  they  act 
together  to  hold  up  armature  4.  The  appa- 
ratus is  now  in  the  position  shown  in  Figs. 
-  2  and  5.  The  red  disk  has  become  invisible, 
indicating  that  a  staff  may  be  taken  out. 

A  now  lifts  a  staff  s  (Fig.  2)   to  the  disk 
D  2,  and,  revolving  the  disk  one-half  revolu- 
tion, removes  the  staff  from  the  machine  and  ' 
delivers  it  to  the  train. 

The  relation  of  lever  6  to  wheel  2  is  shown 
in  Fig.  9.  Locking  pin  a  is  released  as  soon 
as  lever  6  is  raised  sufficiently  to  bring  the 
slot  shown  by  the  dotted  line  opposite  the 
pin,  this  slot  being  cut  in  the  back  side  of 
the  lever.  The  control  of  disk  IS,  Fig.  1,  by- 
lever  7  and  lock  6,  is  best  shown  in  Fig.  9. 
Rod  18  (Fig.  7),  is  lifted  by  lever  7  (Figs. 
4  and  9),  and  rod  18  a  is  lifted  by  lock  6; 
and  the  disk,  carried  on  the  shaft  6  (Fig. 
9),  is  moved  when  the  slots  in  the  two  rods 
have  both  been  brought  into  the-right  posi- 
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tions  to  release  pin  c.    This  position  of  rods 
IS  and  18  a  is  shown  in  Fig.  5. 

The  withdrawal  of  a  second  staff  at  either 
station  is  impossible  because  the  process  above 
described  cannot  be  repeated  until  a  staff 
(the  one  just  taken  out)  has  been  inserted 
in  either  the  A  machine  or  the  B  machine. 
If  a  second  staff,  at  A,  or  a  staff  at  B,  be 
lifted  to  drum  D  2,  which  is  on  the  same 
axis  with  wheel  2.  this  wheel,  locked  by  its 
lower  pin  having  made  a  half  revolution  and 
been  stopped  by  lock  6,  will  prevent  the  drum 
from  turning,  and  will  thus  keep  the  staffs 
in  the  machine;  and  the  only  way  to  unlock 
the  wheel  is  by  repeating  the  electrical  oper- 
ations before  described.  If  these  be  at- 
tempted the  effort  will  be  futile,  because  the 
next  current  sent  by  either  station  will  be  of 
such  polarity  that  magnets  360  and  88  will 
neutralize  each  other,  and  so  will  not  hold 
up  armature  4.  The  change  of  polarity  was 
effected  when  the  staff  was  taken  out.  When 
this  was  done  (revolving  wheel  2  one-half 
turn),  wheel  1  was  also  revolved  the  same 
distance;    and  thus,  by   means  of  eccentric 


the  red  disk  18  (Fig.  1)  will  show  white  as 
in  Fig.  2.  This  indicates  to  A  that  the  instru- 
ment is  unlocked.  He  then  moves  a  staff  S 
through  the  vertical  part  of  the  slot  into 
engagement  with  and  revolving  the  drum 
D  2  and  withdraws  the  staff  at  the  circular 
opening  at  the  uppermost  point.  When  the 
drum  D  2  is  revolved  the  circuits  are 
changed,  throwing  the  instruments  out  of 
synchronism.  At  the  same  time,  the  staff- 
indicating  needle  17  (Fig.  1)  will  move  from 
"Staff  in"  to  "Staff  out."  As  soon  as  A 
has  withdrawn  the  staff  he  presses  in  his 
bell  key  12,  which  will  move  the  indicating 
needle  at  B  to  '^Staff  out"  (16  Fig.  1). 

The  staff  is  6  in.  long  and  %  in.  in  diam- 
eter. Staffs  for  different  sections  of  the  road 
have  rings  or  wards  of  different  shapes  or 
sizes,  so  as  to  prevent  the  use  of  any  staff 
in  any  machine  except  the  two  to  which  it 
belongs.  The  four  steel  disks  a,  a,  a,  a.  Fig. 
10,  fixed  to  shaft  B,  constitute  a  lock  to  pre- 
vent the  improper  manipulation  of  the 
dogs  C. 

Machines  of  this  design  will  probably  soon 
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Fig.   10 — Sectional  View  of  Drums. 


and  rod  d  (Fig.  9),  changed  the  path  of  the 
current  by  moving  pole-changer  10  (Figs.  4 
and  8)  so  that  if  the  battery  should  be" again 
connected  to  the  line,  the  current  would  flow 
through  magnet  88  in  a  direction  opposite 
to  that  which  it  flowed  before,  and  thus  it 
would  neutralize  instead  of  reinforce  the  cur- 
rent through  360. 

Replacing  the  staff  in  the  machine  (by 
passing  it  through  slot  D  1,  Fig.  1)  again 
changes  the  points  10  a  and  10  b  (Fig.  8), 
and  a  staff  may  be  taken  out  as  before.  Staffs 
always  come  out  through  D  2,  revolving 
wheel  2;  and  always  go  in  through  D  1,  re- 
volving wheel  1;  but  either  of  these  two 
■wheels  always  revolves  the  other  with  itself. 

If  the  staff  is  restored  to  the  same  ma- 
chine from  which  it  was  taken,  it  restores 
the  pole-changing  points  to  the  positions 
from  which  it  had  withdrawn  them;  if  it  is 
taken  to  B  and  put  into  the  machine  there, 
it  moves  the  pole-changing  points  there  so 
as  to  make  them  correspond  with  the 
changed  position  of  the  corresponding  parts 
at  A. 

The  operations  that  we  have  described  may 
be  summarized  as  follows:  A,  having  a 
train  that  lie  wishes  to  send  forward  to  B, 
presses  the  bell  key  12  the  prescribed  num- 
ber of  times  (called  for  by  the  bell  code), 
which  rings  the  bell  14  (Fig.  4)  at  B;  B 
answers  and  holds  in  his  bell  key  12,  which 
moves  over  the  current,  indicating  needle  16 
to  the  right  (see  Fig.  1).  A,  seeing  this 
indicator  standing  over,  at  once  turns  the 
preliminary  spindle  handle  9  over  to  the 
right  as  far  as  it  will  go.  He  Immediately 
releases  it,  and  it  returns  automatically  to 
its  normal  position.    As  soon  as  this  occurs, 


be  put  in  use  on  the  Chicago,  Burlington  & 
Quincy's  line  across  the  Missouri  River  be- 
tween Pacific  Junction,  la.,  and  Plattsmouth, 
Neb. 


Supreme       Court       Decision       in      Johnson 
Coupler  Suit. 


In  a  decision  handed  down  last  Monday 
by  Chief  Justice  Fuller,  in  the  case  of  John- 
son against  the  Southern  Pacific,  the  Su- 
preme Court  of  the  United  States  holds  that 
all  cars,  including  locomotives,  should  be 
equipped  with  uniform  automatic  couplers. 
The  dining  car,  which  was  involved  in  this 
case.  Is  declared  not  exempt  from  the  re- 
quirements of  the  safety  appliance  law,  even 
though  it  was  empty  and  standing  on  a  side 
track. 

The  accident  out  of  which  the  suit  grew 
occurred  at  Promontory,  Utah,  in  1900,  when 
Johnson,  a  brakeman,  was  directed  to  couple 
the  locomotive  to  a  dining  car  which  was 
standing  on  a  sidetrack.  (Johnson  and  the 
engine  belonged  on  a  freight  and  were  called 
in  merely  to  take  the  car  to  the  turn-table 
and  turn  it  around.)  The  engine  was 
equipped  with  the  Janney  coupler  and  the 
car  with  the  Miller,  so,  of  course,  Johnson 
had  to  go  between  the  cars  to  couple  with 
a  link,  and  his  hand  was  so  badly  mangled 
that  amputation  became  necessary.  He 
brought  suit  for  damages,  but  both  the  Cir- 
cuit Court  for  the  District  of  Utah  and  the 
Circuit  Court  of  Appeals  for  the  Eighth  Cir- 
cuit decided  against  him.  To-day's  opinion 
reverses  both  these  judgments  and  orders  a 
new  trial. 

Chief  Justice  Fuller  said  that  the  purport 


of  the  law  was  to  require  that  cars  should 
be  "equipped  with  couplers  coupling  auto- 
matically by  impact,  and  which  can  be  un- 
coupled without  the  necessity  of  men  going 
between  the  ends  of  the  cars."  He  held  that 
the  act  requires  that  locomotives  should  be 
equipped  with  such  couplers;  "it  was  as  nec- 
essary for  the  safety  of  employees  in  coup- 
ling and  uncoupling  that  locomotives  should 
be  equipped  with  automatic  couplers  as  it 
was  that  freight  and  passenger  and  dining 
cars  should  be,  perhaps  more  so,  as  Judge 
Thayer  suggests,  since  engines  have  occa- 
sion to  make  couplings  more  frequently. 
Manifestly,  the  word  'car'  was  used  in  its 
generic   sense." 

The  locomotive  in  this  case  was  equipped 
with  an  automatic  coupler,  as  was  the  din- 
ing car,  but  the  couplers  on  the  two  cars  were 
of  different  types,  and  would  not  couple  auto- 
matically, so  as  to  render  it  unnecessary  for 
men  to  go  between  the  cars  to  couple  them. 
This,  it  was  held,  did  not  comply  with  the 
requirements  of  the  law,  "whose  object  was 
to  protect  the  lives  and  limbs  of  railroad  em- 
ployees by  rendering  it  unnecessary  for  a 
man  operating  the  couplers  to  go  between 
the  ends  of  the  cars.  That  object  would  be 
defeated  if  these  different  kinds  would  not 
automatically  couple  with  each  other. 

Of  the  contention  that  the  dining  car  was 
not  actually  engaged  in  interstate  commerce 
at  the  time  of  the  accident,  the  Chief  Jus- 
tice said:  "Confessedly  the  dining  car  was 
under  the  control  of  Congress  while  in  the 
act  of  making  its  interstate  journey,  and, 
in  our  judgment,  it  was  equally  so  when 
waiting  for  the  train  to  be  made  up  for  the 
next  trip."  He  held  that  the  car  could  not 
be  considered  "empty"  when  in  use,  but  said 
that  "whether  cars  are  empty  or  loaded,  the 
danger  to  employees  is  the  same." 


Permanent   Way  for  Fast  Train  Services.* 


{Continued  from  page  642.) 
On  the  continent,  there  is  a  tendency  to 
change  the  process  of  manufacture  of  steel 
for  rails;  formerly  scarcely  anything  but 
acid  Bessemer  was  used,  but  to  make  this, 
cast  iron  manufactured  out  of  ore  from  phos- 
phorus was  required.  Such  ore  being  scarce, 
most  of  the  steel  works  have  been  led  to 
adopt  the  Thomas  or  basic  Bessemer  pro- 
cess. Exceptionally  there  are  also  steel 
works  where  rails  are  made  out  of  Martin 
basic  or  Martin  acid  steel. 

The  managements  that  used  Thomas  steel 
ten  years  ago  have  had  plenty  to  complain 
about;  metallurgists  till  then  did  not  under- 
stand the  process  properly.  It  was  thought 
that  any  cast  iron,  of  any  composition,  was 
suitable  fpr  making  Thomas  steel,  and  the 
results  obtained  were  poor.  But  subsequent- 
ly, we  think  that  the  Thomas  steel  manufac- 
tured for  rails  was  just  as  good  as  the  Bes 
semer,  and  most  engineers  seem  no  longer 
to  have  any  objection  to  Thomas  steel.  If, 
however,  we  are  to  believe  in  certain  statis- 
tics, the  general  (?)  use  in  Germany  of 
Thomas  steel  is  the  cause  of  the  more  nu- 
merous rail  fractures  which  occur  there  as 
compared  with  England.  Now  in  the  first 
place,  is  it  true  that  in  Germany  there  are 
more  Thomas  rails  than  Bessemer  rails  in 
actual  use?  Moreover,  there  is  nothing  con- 
clusive about  these  comparative  statistics 
applying  to  two  countries  where  the  climate, 
the  working,  the  traction,  the  cross-section 
and  the  dimensions  of  the  rails,  their  method 
of  manufacture  and  the  railroad  system  are 
so  entirely  different.  Any  comparison  of 
fractures  can  only  be  made  between  rails 
of  the  same  cross-section  on  lines  of  the  same 
age  and  carrying  the  same  amount  of  traffic. 
The  North  Eastern  in  England  uses  both  Bes- 

•  Extract  from  a  report  prepared  for  the  In- 
ternational Railway  Congress,  by  Mr.  Van  Bogaert, 
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semer  and  Thomas  rails,  and  the  latter  do 
not  break  more  frequently  than  the  former. 
The  Belgian  State  Railway  system  has 
6,978  miles  of  rails  on  main  lines;  of  which 
870  miles  are  104.83  lb.  rails  laid  between 
1888  and  1894;  and  1,118  miles  are  81.84  lb. 
rails  laid  between  1900  and  1903.  During 
1903,  there  were  recorded  401  transverse 
fractures  of  76.60  lb.  rails  or  of  rails  of  old 
sections,  nine  of  104.83  lb.  rails,  and  five  of 
81.84  lb.  rails.  The  annual  traffic  amounts 
to  37,293,000  train-miles.  The  76.60  and 
104.83  lb.  rails  are  of  Bessemer  steel.  Of 
the  former,  there  are  some  more  than  30 
years  old  (1872),  and  the  oldest  break  the 
most;  of  the  81.84  lb.  rails,  two-thirds  are 
made  of  Thomas  steel  and  one-third  of  Bes- 
semer. 

According  to  these  statistics,  in  Belgium, 
on  a  system  of  about  2,485  miles,  about  one 
rail  is  broken  per  year  per  6.2  miles  of  rail- 
road, whereas  in  England  only  one  rail  is 
broken  per  year  per  62.1  miles  of  railroad 
(in  Germany  one  rail  per  2.5  miles)  ;  Besse- 
mer rails,  however,  are  used  in  both  cases 
and  the  cause  is  not  Thomas  steel.  The  fav- 
orable influence  of  heavy  rails  is  also  clearly 
shown,  for  it  must  be  noted  that  there  is 
most  traffic  on  the  lines  with  104.83  lb.  rails. 
In  order  to  reduce  the  number  of  fractures 
of  rails,  it  would  perhaps  be  advisable,  tak- 
ing the  lightness  of  the  76.60  lb.  rails  as 
compared  with  the  heaviness  of  the  rolling 
loads  into  consideration,  to  limit  the  time 
the  76.60  lb.  rails  are  left  in  on  main  lines 
to  a  greater'  extent  than  is  at  present  the 
case. 

According  to  Haarmann,  82.65  lb.  Thomas 
rails,  put  in  on  the  Cologne-Hamburg  line, 
near  Osnabriick,  in  1901,  at  the  same  time 
as  the  Bessemer  rails,  show  about  twice  as 
much  wear  as  the  Bessemer  rails;  we  have 
already  seen  that  the  Bessemer  rails  of  that 
line  show  twice  to  three  times  as  much  wear 
as  those  of  the  French  Northern.  The 
Thomas  rails  show  a  wear  of  one  millimeter 
per  25,000  trains;  but  although  the  chemical 
composition  and  the  physical  qualities  of  the 
Bessemer  steel  are  given,  we  do  not  find 
those  of  the  Thomas  rails;  they  are  prob- 
ably made  of  soft  steel  or  else  rolled  at  too 
high  a  temperature. 

The  Bessemer  rails  at  Osnabriick,  to  which 
we  shall  refer  later  on,  have  an  ultimate 
tensile  strength  of  from  44.83  to  46.67  tons 
per  sq.  in.  at  the  crown  and  flange  respect- 
ively, an  elongation  of  from  17.1  to  10  per 
cent,  and  a  contraction  of  area  of  from  41.4 
to  24.4  per  cent.  The  chemical  composition 
per  cent.,  is:  silicon,  0.41;  manganese,  1.04; 
phosphorus,  0.09;    carbon,  0.44. 

The  descents  from  Ans  to  Liege  have  an 
average  gradient  of  2.8  per  cent,  over  a 
length  of  two  miles  855  yards,  and  a  maxi- 
mum gradient  of  3.1  per  cent,  over  a  length 
of  1,312  yards,  every  day  30  passenger  trains 
weighing  350  tons  each,  65  goods  trains 
weighing  650  tons  each,  13  passenger  locomo- 
tives weighing  103  tons  each  and  58  goods 
locomotives  weighing  121  tons  each  run  down 
these  inclines.  To  the  goods  trains,  ballasted 
wagons  with  slipper  brakes  are  added;  the 
rails  on  this  downhill  track  become  worn 
more  than  the  rails  on  any  other  part  of  the 
system.  It  is  of  interest  to  compare  the 
wear  of  the  76.60  lb.  Bessemer  and  Thomas 
rails  on  this  section;  the  Thomas  rails  were 
taken  out  in  1902  and  replaced  by  Bessemer 
rails. 

Observed  Wear,  in  Inches. 

After  18  mos.   After  19  mos. 
Location.  76.60-lb.  76.60-Ib. 

Bessemer  rails.  Thomas  rails. 
0.16 
0,35 
0.43 
0.47 
0.47  0.47 

The   agreement   between    the    amounts    of 


Above  Aumonier 0.1  8 

Saint-Laurent    .  .  0..3."5 

Below  Saint-Gilles  ...  .  0-4.3 

"       rue  Xysten   0.4.3  0.47 

rue  du  Sauveur 


wear  is  remarkable  and  does  not  at  all  jus- 
tify the  opinion  still  held  in  some  quarters 
that  Thomas  steel  rails  are  inferior  for  wear 
10  Bessemer  steel  rails.  At  the  time  when 
these  rails  were  supplied,  the  specifications 
laid  down  a  minimum  ultimate  tensile 
strength  of  41.27  tons  per  sq.  in.  and  a  min- 
imum elongation  of  10  per  cent.  If  any  other 
railroads  have  made  similar  observations 
confirming  or  contradicting  these  conclusions, 
it  would  be  of  interest  to  inform  the  Con- 
gress of  them. 

Rolling  the  Rails. 

We  extract  the  following  paragrapph  from 
a  note  on  the  rolling  of  rails  published  by 
Mr.  P.  Pasquier,  Engineer,  in  the  Revue  Uni- 
verselle  des  Mines  et  de  la  Metallurgie,  May, 
1901,  Liege. 

"The  physical  work  put  in  during  the  roll- 
ing process  has  no  influence  on  the  quality  of 
(he  steel  of  the  finished  rail,  as  was  formerly 
thought  to  be  the  case.  Large  ingots  which 
have  more  work  put  on  to  them  do  not  give 
better  steel  than  small  ingots;  even  ham- 
mering does  not  add  anything  to  the  quality 
of  the  steel.  Coarse  crystallization  gives  a 
metal  of  bad  quality,  and  fine  crystallization 
is  a  sign  of  good  quality." 

Mr.  Sauveur  (translated  and  annotated  by 
Mr.  Osmond)  lays  down  the  following  prop- 
ositions: 

I. — Slow  and  undisturbed  cooling,  from  a  tem- 
perature equal  to  or  above  x  (point  b  of  Tchernoff), 
produces  crystallization. 

XL — Slow  and  undisturbed  cooling,  from  a  tem- 
perature below  X.  does  not  produce  crystallization. 

Corollary. — Steel  sections  finished  at  a  temper- 
ature below  X  do  not  become  crystalline  in  theit 
structure. 

in. — The  temperature  x  varies  with  the  chemi- 
cal composition  of  the  steel.  The  different  im- 
purities, carbon  and  phosphorus  at  least,  lower  x, 
although  to  a  very  different  extent. 

Corollary  1. — Carbon  and  phosphorus  and  prob- 
ably all  impurities,  at  least  if  present  in  certain 
proportions,  increase  the  size  of  the  grain. 

Corollary  2. — The  harder  the  steel,  the  higher 
the  temperature  at  which  the  rolling  can  be  com- 
pleted without  coarse  crystallization. 

IV. — The  higher  the  temperature  from  which  the 
steel  is  allowed  to  cool  slowly  and  without  further 
work  being  put  on  it,  the  coarser  the  grain  for 
given  chemical  composition. 

V. — The  slower  the  cooling,  the  coarser  the  grain 
for  a  given  composition. 

Corollaries  4  and  5. — The  grain  of  a  finished  sec- 
tion is  coarsed  at  those  points  which  were  hotter 
when  the  rolling  was  completed  and  which  were 
cooled  more  slowly. 

VI. — The  size  of  the  grain  is  independent  of  the 
amount  of  work  put  on  to  the  steel. 

A  Vignoles  rail  finished  hot  from  the  same  heat 
as  one  finished  cold  is  characterized  by  elongations 
of  1.1,  19  and  22. .5  per  cent,  at  the  center  of  the 
head,  the  side  of  the  head  and  the  edge  of  the 
flange  respectively,  whereas  the  corresponding  fig- 
ures for  a  rail  finished  cold  are  20.5,  20  and  21  per 
cent. 

Mr.  Pasquier  has  made  experiments  on  the 
influence  of  the  temperature  of  rolling  on 
rails  made  out  of  the  same  bloom  cut  in 
half,  the  test  pieces  being  taken  from  near 
the  cut.  He  concludes  that:  "Any  steel  the 
rolling  of  which  is  flnishesd  either  at  a  tem- 
perature above  x  or  below  y,  will  on  test- 
ing give  results  which  are  the  worse  the 
further  the  temperature  from  those  limits 
{y  is  a.  temperature  which  varies  with  the 
composition  of  the  steel  and  gives  the  de- 
fect called  cold-shortness)." 

The  defects  due  to  these  two  causes  (too 
hot  or  too  cold  rolling)  are  removed  by  re- 
heating. Experiments  have  also  shown  that 
with  well-made  steel,  physical  work  does  not 
in  any  way  improve  the  quality.  In  the  case 
of  double-headed  rails,  all  that  is  necessary 
not  to  exceed  the  disastrous  temperature  x. 
is  to  reheat  the  blooms  to  the  temperature 
just  required  to  do  the  rolling  properly; 
there  are  no  thinner  parts  which  cool  too 
quickly  and  the  rolling  is  easy.  But  Vig- 
noles rails  have  the  flange  with  less  metal 
and  thinner  than  the  head.  As  one  starts 
with  a  bloom  of  square  section,  the  steel 
must  be  worked  across  from  the  flange  to  the 
head,  and  the  flange  must  be  prevented  from 
cooling   too   much    during   the   operation   of 


rolling.  It  is  therefore  necessary  as  much 
as  possible  to  avoid  overheating  the  blooms, 
to  roll  very  quickly  and  not  to  have  too  long 
bars;  it  is  thus  possible  to  roll  at  a  low  tem- 
perature without  the  flange  becoming 
cracked.  It  is  also  advisable  to  increase  the 
thickness  of  the  flange  of  Vignoles  rails. 

The  Kennedy  and  Morrison  process  con- 
sists in  cooling  the  rail  to  a  suitable  tempera- 
ture before  putting  it  through  the  last  pair 
of  rolls.  The  temperature  at  which  a  rail 
should  leave  the  rolls  is  the  lower  the  greater 
the  area  of  the  cross-section  of  its  head.  It 
hence  results  that  it  is  easier  to  roll  a  72.57 
lbs.  rail  without  obtaining  a  coarse  grain 
than  a  100.79  lb.  rail. 

A  72.57  lb.  rail  must  be  finished  at  a  tem- 
perature of  about  860  deg.  C.  (1,580  deg. 
Fahr.)  in  order  to  obtain  steel  without  coarse 
grain.  To  satisfy  proposition  V,  the  author 
proposes  to  cool  the  rails  as  quickly  as  pos- 
sible by  a  current  of  air.  The  reporter  would 
draw  attention  to  the  fact  that,  in  order  to 
make  it  unnecessary  to  work  steel  across 
from  the  flange  to  the  head,  it  wovild  be  pos- 
sible to  cast  ingots  of  trapezoidal  section  to 
roll  Vignoles  rails  or  even  bull-head  rails 
out  of,  and  to  make  the  blooms  of  that  sec- 
ton.  It  would  also  be  desirable,  as  Mr.  Pas- 
quier states,  to  roll  sections  having  thicker 
flanges,  particularly  in  the  case  of  heavy 
rails  and  of  rails  which  have  a  small  incli- 
nation of  the  surfaces  on  which  the  fishplates 
bear,  in  order  to  avoid  any  cold-shortness  in 
the  flange  during  rolling  at  the  suitable  tem- 
perature (between  x  and  y)  and  at  the  same 
-time  avoid  any  coarse  grain  in  the  head.  It 
is  also  advisable  to  use  hard  steel  containing 
0.5  per  cent,  of  carbon  which  has  only  one 
temperature  a:-,  whereas  steel  containing  less 
carbon  has  two  or  three  lower  than  x. 

Now  although  the  104.83  lb.  rails  of  the 
Belgian  State  break  much  less  frequently 
than  the  76.60  lb.  rails,  on  the  other  hand 
they  have  the  disadvantage  that  the  head 
more  often  becomes  flattened  out  than  with 
the  lighter  rails.  But  although  this  defect 
then  makes  it  necessary  to  take  out  such 
a  rail  from  the  main  lines,  yet  it  presents  no 
danger  so  far  as  the  circulation  of  the  trains 
is  concerned.  In  America  some  railroads 
specify  a  maximum  contraction  of  the  rolled 
bars  after  they  have  been  cut  to  length  im- 
mediately after  leaving  the  last  rolls,  in 
order  to  check  the  temperature  the  rolling 
is  finished  at.  But  this  does  not  always  pre- 
vent a  coarse  grain. 

Liquation   and   Cropping  of  Ingots,  Blooms 
and  Bars. 

We  think  that  any  specifications  as  to  the 
cropping  of  ingots,  blooms  and  rolled  bars, 
should  vary  with  the  purity  of  the  steel,  and 
consequently  with  any  liquation  effects.  A 
special  process  (Sauveur)  makes  it  possible 
to  avoid  these  very  injurious  liquation  ef- 
fects almost  entirely  by  casting  into  ingot 
moulds  arranged  in  series;  the  steel  flows 
down  from  the  fifth  to  the  last  and  contin- 
ually reheats  the  heads  of  the  ingots.  It 
should  therefore  not  be  specified  that  at  least 
4  ft.  11  in.  must  be  cut  off  from  the  end  of 
the  rolled  bar  corresponding  to  the  head  of 
the  ingot;  for  this  may  be  too  little  for  im- 
pure steel  in  which  considerable  liquation 
has  occurred  and  far  too  much  for  pure  steel 
with  little  liquation  or  cast  on  the  Sauveur 
system.  Such  clauses  may  have  the  effect 
of  preventing  the  steel  makers  from  improv- 
ing  as  much  as  possible  their  manufactur- 
ing processes.  In  order  to  ascertain,  with  a 
given  quality  of  steel,  whether  sufficient  has 
been  cut  off  the  ends  of  the  ingots,  blooms 
or  bars,  it  is  advisable  to  make  etching  tests 
on  the  surface  of  rails.  In  case  of  any  doubt, 
the  microscopic  examination  of  etched  cross- 
sections  may  give  more  definite  information; 
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but  this  is  a  laboratory  method  not  yet  used 
in  ordinary  inspection  practice. 

Chemical  Composition. 
In  order  to  obtain  tough  and  hard  rails 
most  suitable  for  resisting  wear  and  tear, 
the  chemical  composition,  in  percentages, 
should  be  somewhere  about  as  follows:  Sil- 
icon, 0.1  or  less;  manganese,  1  to  1.2;  car- 
bon, 0.5;  phosphorus  and  sulphur,  less  than 
0.1.  Haarmann  proposes  the  same  propor- 
tion of  carbon  as  of  silicon,  from  0.2  to  0.5. 
(The  English  specifications  place  silicon  on 
the  same  footing  as  phosphorus:  not  to  ex- 
ceed 0.1.)  We  have  seen  before  that  the 
rails  with'  0.2  to  0.5  of  silicon  on  the  line 
from  Cologne  to  Hamburg  become  worn  more 
quickly  than  rails  of  the  same  hardness  on 
the  French  Northern.  It  is  probably  the  bed- 
plate which  is  one  of  the  causes  of  the 
greater  wear  of  the  German  rails;  but  in 
any  case  it  is  by  no  means  proved  that  the 
great  proportion  of  silicon  beyond  0.1  re- 
duces the  wear.  In  order  to  arrive  at  any 
definite  conclusion  on  the  point,  it  would  be 
necessary  to  make  comparative  trials  on  the 
same  line,  with  rails  hardened  by  carbon  and 
with  other  rails  hardened  by  carbon  and  sili- 
con. We  are  inclined  to  think  that  rails 
hardened  by  means  of  silicon  are  more  brit- 


Summary  and  Conclusions. 

Experience  seems  to  prove  that  neither 
metal  sleepers  nor  longitudinal  sleepers  are 
suitable  for  busy  lines  with  fast  traffic.  The 
weight  of  rails  tends  to  increase  with  the 
speed.  Heavy  rails  have  certain  advantages 
over  light  rails;  the  track  requires  less  main- 
tenance and  fewer  renewals,  the  rails  get 
worn  less  and  break  less. 

With  excellent  rolling  stock  and  well  bal- 
anced locomotives,  the  necessity  of  using 
heavy  rails  is  not  so  paramount. 

Putting  in  the  rails  so  that  the  web  is 
vertical  has  more  disadvantages  than  advan- 
tages. 

It  would  be  desirable  to  have  a  wider  head 
and  to  have  a  flat  rolling  surface  like  the 
tire,  so  as  to  prevent  the  hollowing  out  of 
the  latter  by  the  mutual  action  of  the  two 
bodies  in  contact. 

The  minimum  thickness  of  the  head  can 
be  reduced  to  1%  in. 

By  widening  the  head,  the  surfaces  on 
which  the  fishplates  can  bear  are  increased; 
this  reduces  the  excessive  wear  of  the  rail 
and  fishplate  surfaces  in  contact  with  each 
other,  and  consequently  the  deformation  of 
the  joint;  for  this  same  reason,  the  steel  used 
for  fishplates  should  be  as  hard  as  that  used 


strength  of  at  least  44.45  tons  per  sq.  in.  and 
an  elongation  of  15  to  20  per  cent. 

Nickel  steel  is  not  used  for  rails  and  it  is 
unnecessary  to  try  it  for  European  traffic; 
heavy  rails  of  hard  steel,  rolled  at  a  suf- 
ficiently low  temperature,  seem  to  be  more 
economical  even  at  places  where  there  is  an 
abnormal  amount  of  wear  and  tear.  Nickel 
steel  might  be  tried  for  tires.  Several  sys- 
tems of  supported  and  suspended  rail-joints 
are  being  tried;  but  sufficient  time  has  not 
yet  elapsed  to  make  it  possible  to  draw  any 
conclusions. 

Reducing  the  width  of  the  expansion  gap 
in  the  case  of  heavy  long  rails  should  be 
tried. 

Welded  joints  are  not  to  be  recommended. 

It  is  desirable  to  have  long  rails;  59  ft.  is 
now  a  usual  length;  perhaps  it  would  be  pos- 
sible to  go  to  78  ft.  9  in.  if  there  were  no 
difficulties  of  transport. 


Proposed   Moving   Platforms  Unaer  Thirty- 
fourth  Street,   New  York. 


The  accompanying  illustrations  show  the 
location  of,  and  plans  for  a  proposed  subway 
under  34th  street,  New  York  City,  as  sub- 
mitted to  the  Board  of  Rapid  Transit  Rail- 
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Fig.  1 — Proposed  Subway  Under  34th  Street. 


tie  than  those  hardened  by  carbon,  and  that 
it  is  for  this  reason  that  the  English  rail- 
roads seem  to  object  to  more  than  0.1  per 
cent,  of  silicon. 

Special  Methods  for  Avoiding  Blow-holes. 

Ferro-silicon  is  added  in  a  small  propor- 
tion to  steel  in  order  to  prevent  blow-holes. 
Aluminum  in  the  state  of  metal  is  also  used 
successfully,  but  it  is  still  rather  expensive. 
Similar  results  are  obtained  with  ferro-alum- 
inum.  It  is  also  recommended  to  stir  up 
fused  metal  before  casting  it;  these  are  de- 
tails for  steel  manufacturers  to  consider. 
Mechanical  Tests. 

Many  of  the  railroads  are  satisfied  with 
drop  tests  and  examining  the  fractures:  they 
must  show  a  fine  grain.  Others  specify  the  steel 
by  its  ultimate  tensile  strength  and  elonga- 
tion. There  is  a  general  consensus  of  opinion 
that  the  ultimate  tensile  strength  of  steel  for 
rails  should  average  44.45  tons  per  sq.  in.  and 
should  not  be  less  than  41.27  tons  per  sq.  in.; 
the  elongation  should  be  at  least  10  per  cent. 
When  this  is  specified,  the  steel  works  (Bes- 
semer as  well  as  Thomas)  generally  supply 
rails  having  an  ultimate  tensile  strength  of 
between  43.18  and  45.72  tons  per  sq.  in.  and 
an  elongation  of  from  not  less  than  12  up  to 
17  r,er  cent.  In  England,  as  a  rule,  an  elon- 
gation of  15  per  cent,  is  specified. 


for  the  rails,  contrary  to  the  usual  but  erron- 
eous practice. 

The  rails  must  be  rolled  at  a  low  tempera- 
ture  (850  deg.  C.   [1,562  deg.  Pahr.[). 

Rails  rolled  at  too  high  temperature,  with 
a  coarse  crystallization,  can  be  improved  by 
re-heating  to  a  suitable  temperature. 

In  order  to  have  steel  of  good  quality,  it 
is  desirable,  in  the  case  of  Vignoles  rails, 
to  roll  sections  with  flanges  thick  at  the 
edges,  at  least  '"/e*  in. 

Specifications  laying  down  that  part  of  the 
ingot,  bloom  or  rolled  bar  that  is  to  be  cut 
oft  should  not  specify  the  exact  amount  to 
be  cut  off:  the  better  the  manufacture,  the 
less  liquation  and .  piping  is  there  and  the 
less  need  to  be  cut  off. 

The  cnemical  composition,  in  percentages, 
of  rails  should  be  about:  Silicon,  0.1;  man- 
ganese, 1  to  1.2;  carbon,  0.5;  sulphur  and 
phosphorus,  less  than  0.1.  Is  it  true  that  the 
resistance  to  wear  is  Increased  by  increas- 
ing the  proportion  of  silicon  to  0.5  per  cent.? 

Steel  having  an  ultimate  tensile  strength 
of  at  least  41.27  and  even  of  44.45  tons  per 
sq.  In.  and  an  elongation  of  10  per  cent.,  is 
to  be  preferred  for  rails;  for  special  track 
appliances,  it  is  advisable  to  use  even  harder 
steel.  Steel  for  the  tires  of  locomotives  and 
express  rolling  stock  must  be  hard  and 
tough;    it  should  have  an   ultimate  tensile 


road  Commissioners  by  Messrs.  Schmidt  & 
Gallatin  at  a  hearing  on  Nov.  29,  1904.  It 
is  proposed  that  a  subway  be  built  from 
First  to  Ninth  avenues,  as  shown  in  Pig.  1, 
and  used  as  a  feeder  for  connecting  all  of 
the  north  and  south  elevated  and  surface 
lines  with  the  new  Pennsylvania  Railroad 
terminal,  to  and  from  which  it  is  expected 
the  traffic  will  be  exceedingly  heavy.  It  is 
estimated  that  over  70,000,000  people  per 
year  will  have  to  be  cared  for  at  this  point. 

The  continuous  train  or  moving  platform 
as  proposed,  will  have  a  capacity  for  deliv- 
ering at  a  given  point  upwards  of  50,000 
seated  passengers  per  hour.  It  is  proposed 
to  divide  the  subway  by  a  partition,  as 
shown  in  Fig.  2;  one  part  of  the  platform 
moving  eastward  on  one  side,  and  one  mov- 
ing westward  on  the  other  side.  This  method 
is  claimed  to  provide  for  more  continuous 
circulation  of  the  air  than  could  be  procured 
if  the  platforms  moved  in  opposite  directions 
in  one  large  tube. 

The  system  as  proposed  consists  of  an 
auxiliary  platform,  two  "stepping"  plat- 
forms and  one  platform  fitted  with  seats, 
the  whole  really  amounting  to  a  continuous 
train.  The  driving  mechanism  consists  of  a 
number  of  10  h.p.  motors  placed  75  ft.  apart 
connected  to  shafts  by  means  of  chain 
drives;  these  shafts  are  mounted  in  boxes  on 
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Fig.  2— Half  Section  of  Proposed   Subway  Showing  Arrangement  of   Moving  Platforms. 


Fig.    3 — A  Section  of  the    Moving    Platforr 


fixed  foundations  placed  at  about  2  ft.  9  in. 
centers.  Each  shaft  carries  three  pairs  of 
rubber  tired  wheels  as  shown. 

The  sections  of  the  platforms  are  supported 
on  these  wheels  and  the  wheels  are  of  such 
a  diameter  that  the  platforms  are  actuated 
at  speeds  of  three,  six  and  nine  miles  pei- 
hour  respectively.  The  auxiliary  platform 
shown  in  the  illustration  is  for  use  at  night, 
or  at  times  when  for  any  reason  it  may 
be  desirable  to  stop  the  main  platforms,  as 
for  inspection.  It  is  proposed  to  move  this 
platform  at  a  speed  of  three  miles  an  hour. 
On  the  "nine-mile"  platform,  in  addition  to 
the  seats,  a  walk  is  to  be  provided  and  a 
passenger  who  is  in  a  hurry  can  board  this 
platform  and  continue  to  walk.  It  is  claimed 
that  the  power  required  to  operate  the  mov- 
ing platforms  will  be  considerably  lower 
than  is  now  used  in  operating  cars. 

The  relative  dead  load  per  seated  passen- 
ger in  cars  and  in  the  proposed  moving 
platform  is  as  follows:  In  the  local  subway 
service,  1,241  lbs.  of  dead  weight  must  be 
carried  for  each  seat  provided,  and  in  the 
Manhattan  elevated  six-car  local  service  the 
dead  weight  per  seat  is  790  lbs.,  whereas  it 
is  claimed  that  the  dead  weight  per  seat  on 
the  moving  platform  will  only  be  about  437 
lbs.,  or  practically  a  saving  of  two-thirds  of 
the  dead  weight  carried  in  the  subway.  An- 
other assumed  saving  in  power,  as  compared 
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with  an  ordinary  train  service,  arises  from 
the  fact  that  there  is  a  steep  grade  in  East 
34th  street,  but  it  is  estimated  that  the  ef- 
fect of  gravity  upon  the  units  descending  will 
tend  to  counterbalance  the  pull  upon  those 
ascending.  This  assumes,  however,  that  the 
friction  at  the  turn  is  small,  otherwise  a 
perfect  balance  could  not  be  obtained.  The 
platforms  are  to  be  made  up  of  sections  and 
the  method  of  connecting  these  sections  to- 
gether is  clearly  shown  in  the  detailed  illus- 
tration. Fig.  3.  We  are  indebted  to  Max  E. 
Schmidt,  General  Manager  and  Chief  Engi- 
neer, of  the  Continuous  Transit  Securities 
Company,  for  the  above  information  and 
illustrations. 


Cylinder  Clearance  and  Valve  Events.* 


BY  O.    W.   TOUXG. 

In  the  numerous  papers  on  this  subject 
that  have  appeared  during  the  past  year 
there  is  one  phase  of  the  question  that  seems 
to  have  been  given  but  little  attention,  and, 
as  it  happens  to  be  in  the  line  of  research 
that  the  writer  is  especially  familiar  with, 
this  paper  has  been  prepared  for  the  pur- 
pose of  inviting  investigation  to  determine 
the  limit  of  effectiveness  attainable  in -the 
cylinders  of  a  locomotive. 

Is  it  not  a  fact  that  the  modern  locomo- 
tive to-day  is  taxed  to  its  utmost  to  perform 
its  daily  work,  and  that  requirements  in  the 
way  of  faster  schedules  and  heavier  trains, 
especially  in  passenger  service,  have  out- 
stripped the  development  of  increased  power 
in  the  locomotive?  If  so,  it  should  be  of 
first  importance  to  produce  an  engine  of  suf- 
ficient capacity  to  haul  its  load  to  the  ter- 
minal on  schedule  time,  and  of  enough  re- 
serve to  do  this  even  when  opposed  by  un- 
favorable weather  and  some  unusual  delays; 
and  the  cost  of  this  service  should  be  of  sec- 
ond consideration. 

Effective  pressure  on  the  piston  is  the 
power  that  pulls  a  train.  The  higher  that 
pressure,  the  faster  the  train  will  run;  and 
the  heavier  the  train,  the  higher  must  be 
the  piston  pressure  to  move  it.  The  limit  of 
effectiveness  at  high  speeds  is  fixed  by  the 
capacity  of  an  engine  to  expel  steam  from  its 
cylinders.  Look  at  the  fastest  indicator 
cards  you  have  been  able  to  obtain  and  they 
will  show  a  mean  back  pressure  equal  to  or 
exceeding  the  mean  effective  pressure;  and 
it  is  only  by  reducing  this  back  pressure 
that  the  effective  work  can  be  economically 
increased. 

One  feature  of  the  Stephenson  link  mo- 
tion that  is  sometimes  unfavorably  criticised, 
but  which,  in  my  opinion,  is  one  of  its  most 
essential  elements  for  producing  high  speed, 
is  the  early  release  its  motion  causes  for  the 
shorter  cut-off.  At  what  period  of  the  stroke 
during  high  speed  does  exhaust  occur?  Is 
it  not  between  the  point  of  exhaust  opening 
and  the  end  of  the  stroke?  The  indicator 
very  rarely  shows  a  lower  back  pressure  in 
mid-stroke  than  at  the  beginning.  On  the 
contrary  it  is  usually  higher,  and  it  is  very 
evident  that  the  advancing  piston  is  obliged 
to  push  out  whatever  pressure  of  steam  re- 
mains in  the  cylinder  at  the  moment  of  its 
return  stroke,  as  it  is  impossible  for  this 
eteam  to  escape  with  greater  rapidity  than 
that  of  the  decreasing  cylinder  volume 
caused  by  the  moving  piston.  In  order  to 
secure  a  low  back  pressure  during  the  entire 
stroke  a  low  initial  back  pressure  Is  very 
essential,  and  to  secure  this  an  early  and 
free  pre-release  must  be  provided.  The  point 
of  exhaust  closure  for  compression  should 
then  be  delayed  sufficiently  late  to  prevent 
the  terminal  pressure  from  exceeding  that 
of  the  steam  chest. 
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The  accompanying  indicator  cards  are  im- 
aginary diagrams  and  are  presented  merely 
to  illustrate  the  points  sought  to  be  made. 
They  are  not  claimed  to  be  absolutely  cor- 
rect in  every  respect,  but  have  been  pre- 
pared with  considerable  care  and  are  drawn 
to  conform  to  known  effects  of  the  various 
conditions  considered,  and  are  thought  to 
be  sufficiently  close  to  what  would  actually 
occur  in  the  premises,  that,  while  figures 
might  vary  slightly  in  actual  tests,  their  rela- 
tive differences  would  remain  practically  un- 
change'd.  They  are  all  supposed  to  be  taken 
from  cylinders  20  in.  x  26  in.,  drivers  80  in. 
above  the  rail,  revolutions  per  minute  250, 
which  is  equivalent  to  about  60  miles  per 
hour,  and  the  initial  pressure  is  assumed  to 
be  200  lbs. 

Card  No.  1  shows  a  steam  distribution  pro- 
duced by  a  well-designed  Stephenson  link 
motion,  with  6  per  cent,  cylinder  clearance, 
when  an  engine  is  cutting  off  at  6  in.  The 
mean  effective  pressure  is  60  lbs.;  mean  back 
pressure  or  negative  work  21  lbs.,  or  35  per 
cent,  of  the  effective  work. 

No.  2  shows  what  would  occur  if  a  longer 
cut-off  were  used  in  an  attempt  to  get  greater 
power  into  the  cylinder.  This  position  would 
obtain  wider  port  openings  for  admission, 
but,  owing  to  the  rapidly  increasing  piston 
speed  soon  after  the  beginning  of  the  stroke, 
practically  the "  same  wire-drawing  would 
take  place,  causing  a  large  drop  in  pressure 
at  the  point  of  cut-off,  as  compared  with 
the  initial  pressure,  and,  while  some  gain  in 
power  would  be  admitted,  the  later  release 
openings,  together  with  the  higher  pressure 
at  release,  would  probably  overtax  the  noz- 
zle capacity  to  expel  sufficient  steam  during 
pre-release  to  secure  a  low  initial  back  pres- 
sure, and,  in  consequence,  the  back  pressure 
would  be  high,  but  the  later  exhaust  closure 
would  prevent  compression  from  raising 
higher  than  initial  pressure.  The  negative 
work  under  these  conditions  is  39  per  cent, 
of  the  effective  work. 

No.  3  is  based  upon  the  supposition  that 
sufficient  port  openings  were  secured  to  ad- 
mit steam  up  to  the  point  of  cut-off  with  very 
slight  drop  in  pressure.  It  would  then  be 
found  that,  owing  to  the  large  volume  of 
steam  admitted,  release  would  not  be  suf- 
ficiently early  to  complete  the  exhaust  dur- 
ing pre-release,  and  a  high  back  pressure  and 
excessive  compression  would  result.  It 
would  seem,  therefore,  that  an  attempt  to 
provide  greater  freedom  of  admission  dur- 
ing short  cut-off  would  result  disastrously 
unless  greater  freedom  of  pre-release  were 
also  provided. 

In  No.  4,  the  cylinder  clearance  is  sup- 
posed to  have  been  reduced  from  6  per  cent, 
to  2V,o  per  cent.  Owing  to  this  decrease  in 
volume  of  steam  confined  in  the  clearance 
space,  the  expansion  line  would  drop  to  a 
greater  extent  than  in  the  first  three  cards, 
and  the  pressure  at  release  would  be  lower, 
and,  in  consequence,  a  lower  back  pressure 
could  be  expected,  but  an  early  exhaust  clos- 
ure combined  with  small  clearance  space 
would  cause  the  terminal  pressure  of  com- 
pression to  be  so  high  as  to  probably  exceed 
the  initial  pressure.  Lengthening  the  cut-off 
as  in  card  No.  5,  or  providing  more  free  ad- 
mission as  in  No.  6,  would  simply  aggravate 
the  defects  shown  In  card  No.  4. 

From  the  cards  so  far  considered,  It  Is 
apparent  that  the  most  economical  combina- 
tion is  produced  by  No.  1;  the  most  powerful 
is  No.  2,  but  at  a  greater  loss  through  nega- 
tive work.  No.  7  supposes  a  6  per  cent,  clear- 
ance, a  late  release  and  late  compression, 
with  the  usual  wire-drawing  during  admis- 
sion. As  previously  explained,  the  moment 
of  exhaust  and  practically  the  whole  time 
allowable  for  exhaust  during  high  speeds,  oc- 
curs during  pre-release,  and,  if  exhaust  open- 
ing is  abnormally  delayed  until  nearly  the 


end  of  the  stroke,  a  high  back  pressure  is 
sure  to  remain  during  the  return  stroke,  pro- 
vided sufficient  steam  has  been  admitted  into 
the  cylinder  to  accomplish  especially  effect- 
ive work,  and,  with  generous  clearance 
space,  very  late  compression  would  not  en- 
trap sufficient  steam  to  raise  the  terminal 
pressure  of  compression  to  an  economical 
point,  and  the  boiler  would  have  to  supply 
steam  for  filling  the  clearance  space  each 
stroke. 

No.  8  in  a  longer  cut-off  would  raise  the 
back  pressure  still  higher,  but  there  would 
be  less  drain  upon  the  boiler  for  raising  the 
terminal  cleara'nce  pressure  during  pre-ad- 
mission. No.  9,  with  less  wire-drawing  dur- 
ing admission,  would  produce  ideal  results, 
excepting  that  the  back  pressure  would  be 
excessive.  Card  No.  10  has  2'/io  per  cent, 
clearance,  and,  owing  to  the  usual  drop  in 
pressure  during  admission,  and  the  lower  ex- 
pansion line,  on  account  of  the  small  clear- 
ance volume,  has  sufficiently  low  pressure  at 
its  late  release  to  exhaust  to  a  fairly  low 
back  pressure,  and,  under  these  conditions, 
its  late  exhaust  closure  causes  a  very  nice 
showing  in  the  negative  work  of  compres- 
sion, and  the  entire  negative  work  is  but  21 
per  cent,  of  the  effective  work;  but  if,  as  in 
card  No.  11,  a  greater  volume  of  steam  were 
admitted,  the  insufficient  length  of  the  pe- 
riod of  pre-release  would  then  cause  a  nega- 
tive work  equal  to  36  per  cent,  of  the  effect- 
ive work,  and  No.  12,  with  more  liberal  port 
opening  while  admitting,  would  result  prac- 
tically the  same  as  shown  in  No.  11. 

The  valve  events  shown  in  this  group 
(Nos.  7  to  12  inclusive)  would  teach  that  No. 
10  should  give  excellent  results  in  the  way 
of  economy,  but  no  especially  high  degree 
of  efficiency  could  be  effected  in  the  way  of 
high  speed,  as  it  would  be  impossible,  under 
these  conditions,  for  an  engine  to  free  it- 
self of  unusually  large  volumes  of  steam. 
In  the  way  of  efflcency.  No.  9  would  accom- 
plish some  very  effective  work,  but  at  con- 
siderable cost  per  unit  of  work  done  on  ac- 
count of  the  high  percentage  of  loss  from 
back  pressure. 

In  No.  13,  with  6  per  cent,  clearance,  not 
only  are  the  valve  events  supposed  to  be 
changed,  giving  a  slightly  earlier  exhaust 
opening,  and  later  exhaust  closure  than  in 
the  first  group,  but  the  area  of  the  exhaust 
port  during  pre-release  is  supposed  to  be  in- 
creased, and  a  slight  loss  is  here  shown  on 
account  of  the  atmospheric  line  being 
reached  before  the  end  of  the  stroke.  No.  14 
in  a  longer  cut-off,  entailing  later  release 
and  earlier  compression,  produces  a  strong 
card,  and,  considering  its  power,  a  very  eco- 
nomical one;  but  No.  15,  in  a  short  cut-off 
and  high  pressure  up  to  the  point  of  cut- 
off, shows  not  only  the  highest  mean  effect- 
ive pressure  of  any,  but  the  percentage  of 
loss  is  the  least,  and  this  card  appears  to 
be  as  near  ideal  as  it  is  practicable  to  obtain 
in  locomotive  practice,  if  exceptional  power 
at  high  speed  is  desired. 

Cards  16,  17  and  18  show  that  the  valve 
events,  now  under  consideration,  are  not  so 
well  suited  to  small  clearance. 

The  best  card  from  each  of  the  three 
groups  shows: 

No.  1.  No.  10.  No.  15. 

Mean  effective  pressure 60  66  91 

Mean  back  pressure 21  14  13 

Percentage  of   loss 3.5  21  14 

Indicated  horse-power 309  340  469 

I.bs.  ot  steam  per  hr.  per  i.h.p.   19.6       18.9       17.9 

It  will  be  seen  from  the  above  that  No.  15 
is  .not  .only  the  most  powerful  card,  but  it 
uses  less  steam  per  horse-power  developed 
than  any  of  the  others. 

The  objection  might  be  made  that  this 
card  caused  considerable  loss  of  heat  on  ac- 
count of  the  high  pressure  at  the  point  of 
release,  but  if  this  steam  has  been  held  in 
the  cylinder  as  long  as  it  is  practicable  to 
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hold  it,  and  the  atmospheric  line  is  not 
reached  during  pre-release  but  at  the  end 
■of  the  stroke,  there  is  no  loss  that  could  be 
avoided  without  entailing  a  greater  loss  from 
hack  pressure  if  the  steam  were  expanded 
further  before  release.  Another  thing  that 
must  be  remembered  is  that  in  designing 
valve  motion  for  a  locomotive,  the  effect  of 
the  exhaust  upon  the  fire  must  be  taken  into 
account,  and  the  higher  the  pressure  at  ex- 
haust, the  larger  nozzle  becom^es  practic- 
able, and  this  has  a  beneficial  influence  upon 
the  back  pressure. 

It  is  sometimes  claimed  that  a  reduction 
in  clearance  space  is  in  the  interest  of  econ- 
omy. Now,  the  amount  of  clearance  space 
is  merely  a  matter  of  expediency,  and  must 
be  determined  by  the  events  of  the  particu- 
lar valve  motion  which  is  to  be  used,  and, 
provided  the  terminal  pressure  of  compres- 
sion equals  but  does  not  exceed  the  initial 
pressure,  there  is  no  choice  from  an  economi- 
cal standpoint  between  large  and  small  clear- 
ance. It  would  cost  more  to  compress  a  large 
volume  into  a  large  space  than  a  smaller 
volume  to  an  equal  terminal  pressure  into 
a  proportionately  smaller  space,  but  the  re- 
action of  the  larger  volume  in  the  way  of 
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sustained  pressure  upon  the  piston  during 
its  return  stroke  would  be  greater  for  the 
larger  volume  in  exactly  the  same  ratio  as 
was  its  loss  during  compression. 

To  illustrate  this  point,  the  mean  effective 
pressure  has  been  measured  on  cards  Nos. 
10  and  15,  for  the  middle  half  of  the  stroke, 
with  the  result  that  for  card  No.  10,  with 
a  given  mean  effective  pressure  of  66  lbs. 
during  the  entire  stroke,  the  mean  effective 
pressure  during  the  middle  half  of  the  stroke, 
which  practically  embraces  the  period  of  ex- 
pansion, is  64  lbs.  or  98  per  cent,  of  what 
it  was  for  the  whole  stroke;  while  for  card 
No.  15  with  a  given  mean  effective  pressure 
of  91  lbs.  that  during  expansion  is  98  lbs., 
or  110  per  cent,;  and  when  it  is  remembered 
that  it  is  during  the  middle  half  of  the 
stroke  that  the  crank  leverage  is  greatest 
(see  Fig.  21),  it  will  be  seen  that  the  larger 
clearance  exerts  a  very  useful  crank  effort 
at  the  time  it  is  most  needed. 

An  analysis  of  the  retarding  effort  of  the 
negative  work  shows  that  the  term  "mean 
back  pressure"  does  hot  tell  the  whole  story. 
Cards  Nos.  10  and  15  each  show  nearly  the 
same  mean  back  pressure,  but,  while  that 
of  No.  15  is  practically  all  included  in  com- 
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pression  at  that  point  of  the  stroke  when 
the  crank  leverage  is  shortening,  the  back 
pressure  of  card  No.  10  is  distributed  during 
the  entire  stroke,  and  exerts  a  greater  retard- 
ing effort  as  compared  with  that  of  No.  15, 
as  a  larger  percentage  is  against  the  crank 
during  the  middle  portion  of  the  stroke  when 
its  effect  is  more  disastrously  felt.  It  is  bet- 
ter, therefore,  to  secure  the  lowest  possible 
initial  back  pressure  so  as  to  confine  as  much 
as  possible  of  the  negative  pressure  to  that 
period  between  exhaust  closure  and  the  end 
of  the  stroke.  Card  No.  15,  then,  appears 
from  every  standpoint  to  represent  the  best 
that  can  be  attained,  and  the  effort  should 
be  to  approach  as  nearly  as  possible  such 
conditions. 

In  an  effort  to  hasten  exhaust  opening  and 
delay  exhaust  closure,  care  must  be  taken 
not  to  give  the  valve  too  much  inside  clear- 
ance, or  it  will  result  in  steam  blowing 
through  from  one  end  of  the  cylinder  to  the 
other  at  a  certain  point  of  the  valve  travel, 
and  cause  such  lines  as  are  shown  in  the 
back  pressure  and  compression  lines  in  cards 
Nos.  19  and  20. 

While  the  foregoing  conclusions  are  drawn 
from  imaginary  conditions  and  are  to  a  cer- 
tain extent  of  a  theoretical  nature,  it  is 
only  fair  to  state  that  the  writer  has  ap- 
plied this  theory  to  actual  practice;  and, 
while  conditions  as  perfect  as  those  shown 
in  card  15  have  not  yet  been  secured,  very 
gratifying  progress  in  that  direction  has 
been  made,  and  he  believes  it  feasible  to  at- 
tain as  perfect  a  steam  distribution  as  is 
there  shown,  for  the  idea  has  not  yet  been 
carried  to  the  limit  of  its  capabilities. 


Train    Accidents    in    the    United    States    In 
November.^ 


Theoretical  Indicator  Diagrams  Showing  the*  Relation  between    Cylinder  Clearance  and 

Valve  Events. 


be,  1st,  Chicago,  Rock  Island  &  Pacific, 
Laddsdale,  Iowa,  butting  collision  between  a 
work  train  and  a  freight  engine;  two  labor- 
ers killed  and  five  injured,  one  of  them  fatal- 
ly. The  freight  engine  after  the  collision 
ran  backward  five  miles  to  Eldon. 

be,  2d,  Louisville  &  Nashville,  Livingston, 
Ky.,  butting  collision  between  a  northbound 
regular  freight  train  and  a  southbound  extra 
freight,  wrecking  both  engines  and  several 
cars.  One  engineman  and  one  fireman  were 
killed.     There  was  a  dense  fog  at  the  time. 

be,  2d,  Augusta,  Ga..  a  switching  engine 
of  the  Charleston  &  Western  Carolina  col- 
lided with  a  switching  engine  of  the  Cen- 
tral of  Georgia,  causing  the  death  of  one 
employee  and  the  injury  of  another. 

unx,  2d,  Missouri.  Kansas  &  Texas,  Moran, 
Kan.,  passenger  train  No.  21  was  derailed 
and  the  engine  was  overturned.  The  fireman 
was  killed  and  the  engineman  and  a  mail 
clerk  were  injured. 

xc.  4th,  Pennsylvania  road,  Portage,  Pa., 
passenger  train  No.  19  collided  with  an 
empty  engine,  and  three  employees  were 
injured.    There  was  a  dense  fog  at  the  time. 

dn,  4th,  Grand  Trunk.  Cassopolis,  Mich.,  a 
freight  train  was  derailed  at  a  derailing 
switch  and  the  engineman  was  badly  injured. 

tunx,  4th,  Atlanta,  Knoxville  &  Northern, 
Ball  Ground,  Ga.,  a  freight  train  was  de- 
railed  on   a   trestle   bridge   and   fell  into  a 

•Accidents  In  which  Injuries  are  few  or  slight  and 
the  money  loss  Is  apparently  small,  will  as  a  rule 
be  omitted  from  this  list.  The  official  accident 
record  published  by  the  Interstate  Commerce  Com- 
mission quarterly  Is  regularly  reprinted  In  the 
Railroad  Gazette.  The  classification  of  the  acci- 
dents In  the  present  list  Is  Indicated  by  the  use  of 
the  following 

ABBBEVIATIONS. 

rc        Rear  collisions. 

be        Butting  collisions. 

xc       Miscellaneous  collisions. 

dr        Derailments;    defects  of  roadway. 

eq        Derailments  ;    defect  of  equipment. 

dn       Derailments;    negligence  In  operating. 

unf     Derailments  ;    unforeseen  obstruction. 

unx     Derailments :    unexplained. 

o         Miscellaneous  accidents. 

An  asterisk  at  the  beginning  of  a  paragraph  Indi- 
cates a  wreck  wholly  or  partly  destroyed  by  Are;  a 
dagger  Indicates  an  accident  causlne  the  death  of 
-jne  or  more  passengers. 
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pond.  Two  meu  were  killed  and  three  were 
injured. 

eq,  4th,  Baltimore  &  Ohio,  Mansfield,  Ohio, 
a  passenger  train  was  derailed  by  the  failure 
of  the  tire  of  a  wheel  of  the  engine,  and  the 
engineman  was  killed.  Two  passengers  were 
sligntly  injured. 

xc,  5th,  Bessemer  &  Lake  Erie,  Greenville, 
Pa.,  a  special  train  carrying  officers  of  the 
road  collided  with  a  freight  train  which  ap- 
pears to  have  been  on  the  main  track  at  a 
meeting  point  without  right,  and  the  engine 
of  the  special  and  two  freight  cars  were 
damaged.     Two  trainmen  were  injured. 

dn,  tith,  3  a.m..  rsorfolk  &  Western.  Rad- 
ford, Va.,  a  freight  train  was  derailed  at 
a  derailing  switch  and  the  engine  was  over- 
turned. The  engineman  and  a  brakeman 
were  killed  and  the  fireman  was  injured. 

unf,  6th,  New  York,  Susquejianna  &  West- 
ern, Middletown,  N.  Y.,  passenger  train  No. 
3  was  derailed  by  a  malicious  obstruction 
and  three  passenger  cars  were  overturned. 
The  conductor  was  injured. 

xc,  7th,  10  p.m.,  Boston  &  Albany,  Spring- 
field, Mass.,  a  freight  train  broke  in  two  on 
a  descending  grade,  and  the  rear  portion 
afterward  ran  into  the  forward  one,  wreck- 
ing several  cars.  An  unknown  man  was 
killed  and  two  brakemen  were  injured. 

dr,  8th,  St.  Louis,  Iron  Mountain  &  South- 
ern, Alexandria,  La.,  a  freight  train  was  de- 
railed by  a  loose  rail,  and  the  engine  and 
eight  cars  were  overturned.  Three  em- 
ployees were  injured. 

8th,  Chicago  &  Eastern  Illinois,  Lyford, 
Ind.,  a  freight  train  of  the  Evansville  & 
Terre  Haute  collided  with  a  work  train  of 
the  Chicago  &  Eastern  Illinois,  overturning 
a  car  in  which  were  40  laborers.  Three  of 
these  men  were  killed  and  27  were  injured. 
There  was  a  dense  fog  at  the  time.  It  is 
said  that  the  freight  train  was  running  at 
uncontrollable  speed  because  it  had  broken 
in  two  and  the  engineman  was  trying  to 
keep  the  front  portion  moving  fast  enough 
to  avoid  having  it  run  into  by  the  rear  por- 
tion. 

be,  9th,  2  a.m.,  Southern  Railway,  Selma, 
Ala.,  butting  collision  of  freight  trains,  one 
of  which  it  is  said  was  on  the  time  of  the 
other  in  consequence  of  the  misreading  of 
an  order.  One  of  the  engines  was  overturned 
and  five  trainmen  were  injured. 

dr,  9th,  Northern  Pacific,  Wadena  Junc- 
tion, Minn.,  an  eastbound  passenger  train 
was  derailed  and  the  two  rear  cars  ran 
against  a  freight  train  standing  on  an  adjoin- 
ing track.  Three  passengers  were  injured 
The  derailment  is  said  to  have  been  due  to 
a  defective  switch. 

dn,  9th,  Erie  road,  Orange,  N.  J.,  a  pas- 
senger train  was  derailed  by  running  over 
a  misplaced  switch  and  on  to  a  turn-table. 
from  which  the  engine  fell  into  a  meadow 
some  feet  below  the  track.  A  boy  stealing  a 
ride  on  the  rear  end  of  the  tender  was  killed. 

unx,  9th,  International  &  Great  Northern, 
Malone,  Tex.,  a  freight  train  was  derailed 
and  several  cars  were  wrecked.  One  man 
was  killed. 

unx.  9th,  St.  Louis,  Iron  Mountain  &  South- 
ern, Pollock,  Ark.,  a  freight  train  was  de- 
railed and  the  engine  and  eight  cars  were 
wrecked.  The  engineman  and  fireman  were 
injured. 

dn,  10th,  Erie  road,  Susquehanna,  Pa.,  a 
freight  train  drawn  by  two  engines  was  de- 
railed at  a  misplaced  switch  and  one  of  the 
engines  fell  down  a  high  bank  into  the  river. 
The  engineman  and  fireman  were  injured. 

*rc,  nth,  Lake  Erie  &  Western,  Beaver 
Dam,  Ohio,  passenger  train  No.  2  ran  Into 
the  rear  of  a  preceding  freight,  wrecking 
the  caboose  and  three  cars,  which  took  fire 
and  were  burnt  up.  The  fireman  was  in- 
jured. 

dr,  nth,  Southern  Railway.  Cochran,  Ga., 
passenger  train  No.  14  was  derailed  In  con- 
sequence of  faulty  track,  and  several  pas- 
senger cars  were  overturned;  13  persons 
were  injured.  The  accpunts  appear  to  in- 
dicate the  existence  ot  some  evidence  that 
the  rails  had  been  maliciously  tampered 
with. 

unx,  lltb,  Missouri,  Kansas  &  Texas, 
Sciith  Mound,  Kan.,  the  tender  of  the  en- 
gine of  a  passenger  train  was  derailed  while 


running  at  full  speed,  and  the  engine  and 
part  01  the  cars  were  ditched.  The  fireman 
was  killed  and  eight  passengers  and  one 
trainman  were  injured. 

be,  12th,  1  a.m.,  union  Pacific,  Azusa,  Wyo., 
butting  collision  between  a  westbound  pas- 
senger train  and  an  eastbound  last  freight, 
wrecking  both  engines  and  many  cars.  Six 
trainmen,  two  postal  clerks,  one  express  mes- 
senger and  four  other  persons  were  killed, 
and  20  or  more  were  injured.  All  of  the  men 
riding  on  the  engine  were  killed.  The  line 
is  straight  at  the  place  of  collision  and  the 
only  explanation  of  the  failure  of  either  en- 
gineman to  stop  when  he  saw  the  headlight 
of  the  other  is  that  each  supposed  the  other 
to  be  standing  on  the  side  track  at  Azusa  sta- 
tion. An  order  had  been  sent  to  the  freight 
that  the  passenger  train  was  running  1  hour 
30  minutes  late,  but  this  order,  it  is  said, 
was  taken  to  read  1  hour  50  minutes. 

xc,  12th,  2  a.m.,  Baltimore  &  Ohio,  Boyds, 
Md.,  collision  between  an  eastbound  and  a 
westbound  passenger  train,  one  of  which 
was  entering  a  side  track.  One  sleeping  car 
fell  down  a  bank.  Ten  passengers  and  two 
trainmen  were  injured. 

unf,  12th,  Southern  Railway,  Cleola,  Ga., 
a  passenger  train  was  derailed  by  running 
over  a  horse,  and  crossed  a  trestle  bridge  on 
the  sleepers. 

be,  13th,  Yazoo  &  Mississippi  Valley,  Pey- 
ton, Miss.,  butting  collision  of  freight  trains, 
wrecking  both  engines  and  three  cars.  One 
fireman  was  killed  and  one  engineman  in- 
jured. 

dn,  13th,  Terminal  Railroad  of  St.  Louis, 
St.  Louis,  Mo.,  an  eastbound  passenger  train 
of  the  Wabash  Railroad  was  derailed  while 
running  over  a  curve  at  high  speed  and  the 
engine  was  overturned.  The  engineman  was 
killed  and  the  fireman  and  five  passengers 
were  injured.  It  is  said  that  the  train  was 
running  at  the  rate  of  60  miles  an  hour 
through  a  curve  of  10  deg. 

xc,  14th,  Chadd's  Ford  Junction,  Del.,  a 
freight  train  of  the  Philadelphia,  Baltimore 
&  Washington  broke  in  two  on  a  grade  and 
several  cars  ran  back  down  grade  into  the 
head  of  a  passenger  train  standing  near  the 
crossing  of  the  Philadelphia  &  Reading.  The 
engine  of  this  train  was  overturned  and  the 
passenger  car  was  knocked  back  against  the 
engine  of  a  passenger  train  of  the  Philadel- 
phia &  Reading,  standing  on  the  crossing, 
pushing  that  down  a  bank.  One  passenger 
was  killed  and  three  others  were  injured. 

trc,  15th,  Philadelphia  &  Reading,  Silver 
Creek  Junction,  Pa.,  a  locomotive  ran  into 
the  rear  of  a  preceding  passenger  train  occu- 
pied by  miners,  crushing  the  rear  car.  Six 
of  the  passengers  were  injured,  two  of  them 
fatally. 

*xc,  15th,  Denver  &  Rio  Grande,  Vallie, 
Colo.,  collision  of  two  freight  trains  at  a 
meeting  point,  one  of  them  being  at  the  time 
partly  on  the  side  track  and  partly  on  the 
main  line.  One  engine  and  several  cars  were 
wrecked  and  the  wreck  took  fire.  Two  tres- 
passers were  killed. 

dn,  15th,  Pennsylvania  road,  Brownsville, 
Pa.,  a  switching  engine  was  derailed  at  a 
misplaced  switch;  engineman  killed  and  the 
fireman  and  one  brakeman  injured,  the  for- 
mer fatally. 

*rc,  16th,  Alabama  &  Vicksburg,  Bovina, 
Miss.,  a  freight  train  ascending  a  grade  was 
run  into  at  the  rear  by  a  following  passen- 
ger train  and  the  caboose  and  one  freight 
car  were  wrecked.  The  wreck  took  fire  from 
the  engine  and  the  combustible  portion  of  it 
was  burnt  up.  Three  employees  were  injured. 

trc,  16th,  Pere  Marquette,  Elmdale,  Mich., 
passenger  train  No.  34,  standing  at  a  junc- 
tion, was  run  into  at  the  rear  by  following 
passenger  train  No.  6,  in  consequence,  it  is 
said,  of  a  misplaced  switch.  The  rear  car 
of  the  standing  train,  a  parlor  car,  was  badly 
damaged.  Two  passengers  and  one  train- 
man were  killed  and  six  passengers  and  two 
trainmen  were  Injured. 

be,  16th,  Chicago,  Rock  Island  &  Pacific, 
Chickasha.  Ind.  T..  butting  collision  of 
freight  trains,  wrecking  both  engines  and 
several  cars.    Six  trainmen  were  injured. 

unx,  16th,  4  a.m.,  Atchison,  Topeka  &  Santa 
Fe,  Ardmore,  Ind.  T.,  passenger  train  No.  5 
was  derailed  and  the  engine  was  overturned. 


The  engineman  was  killed  and  the  fireman 
and  one  mail  clerk  were  injured. 

xc,  17th,  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis,  Union  City,  Ind.,  a  freight  train 
switching  in  the  yard  became  uncontrollable 
and  the  caboose  and  several  cars  were  pushed 
into  the  head  of  a  passenger  train  standing 
on  a  side  track.  Two  trainmen  were  in- 
jured. 

dr,  17th,  Cincinnati,  Hamilton  &  Dayton, 
Wellston,  Ohio,  a  freight  train  was  derailed 
by  a  loose  rail  and  the  fireman  was  killed. 

dr,  17th,  Cincinnati,  Hamilton  &  Dayton, 
Wellston,  Ohio,  a  freight  train  broke  through 
a  trestle  bridge  and  the  engine  and  several 
cars  were  wrecked.  The  engineman  was 
killed  and  two  other  trainmen  were  injured. 

unx,  17th,  Yazoo  &  Mississippi  Valley, 
Memphis,  Tenn.,  the  two  rear  cars  of  a  pas- 
senger train  were  derailed  at  a  switch  and 
overturned.  A  man  at  work  on  the  track 
was  injured. 

*rc,  18th,  Erie  road.  Port  Jervis,  N.  Y.,  a 
freight  train  was  run  into  at  the  rear  by 
a  milk  train,  wrecking  the  caboose  of  the 
freight,  which  took  fire  and  was  burnt  up. 
The  conductor  of  the  freight  train  was  burnt 
to  death  and  two  other  trainmen  were  in- 
jured. 

be,  19th,  Wabash  road,  Bement,  111.,  but- 
ting collision  of  passenger  trains,  due  to  a„ 
misunderstanding  as  to  the  point  in  the  yard 
where  the  two  trains  were  to  meet.  Five 
employees  and  20  passengers  were  injured, 
most  of  them  slightly. 

t*rc,  20th,  Baltimore  &  Ohio,  Wyland,  Pa., 
a  freight  train  standing  at  a  water  tank  was 
run  into  at  the  rear  by  a  following  freight, 
and  the  caboose  and  several  cars  were  dam- 
aged. The  caboose  took  fire  and  was  burnt 
up;  and  in  it  two  drovers  were  killed,  one 
of  them  being  burnt  to  death. 

unx,  20th,  Washington  &  Columbia  River, 
Hunt's,  Wash.,  several  cars  of  a  freight  train 
were  derailed  and  wrecked  and  two  tramps 
were  killed. 

*rc,  22d,  5  a.m.,  St.  Louis,  Iron  Mountain 
&  Southern,  Swifton,  Ark.,  a  freight  train 
entering  a  side  track  was  run  into  at  the 
reat  by  a  following  passenger  train,  making 
a  bad  wreck.  The  fireman  was  killed  and 
the  engineman,  two  other  trainmen  and  eight 
passengers  were  injured.  The  wreck  took 
fire  and  three  passenger  cars  and  10  loaded 
freight  cars  were  burnt  up.  Four  passen- 
gers were  severely  burnt. 

re,  22d,  Yazoo  &  Mississippi  Valley,  Lake 
Cormorant,  Miss.,  a  freight  train  ran  into 
the  rear  of  a  preceding  freight,  and  six  train- 
men were  injured.  There  was  a  dense  fog  at 
the  time. 

xc,  23d,  St.  Louis  &  San  Francisco,  St. 
Louis,  Mo.,  passenger  train  No.  26  ran  over 
a  misplaced  switch  and  collided  with  a 
freight  car  standing  on  the  side  track.  Three 
trainmen  were  injured. 

dr,  23d,  Dry  Fork  Railroad,  Harman,  W. 
Va.,  a  passenger  train  was  derailed  by  a 
broken  rail  and  two  passenger  cars  were 
overturned.  Of  the  20  passengers  in  the  cars 
nearly  all  were  injured,  but  only  one 
seriously. 

xc,  24th,  Pennsylvania  road,  McGarvey's, 
Pa.,  two  empty  engines,  coupled  together, 
running  at  high  speed  on  a  descending  grade, 
collided  with  a  switching  freight;  two  em- 
ployees killed  and  two  injured. 

eq,  24th,  7  p.m.,  Cincinnati,  New  Orleans 
&  Texas  Pacific,  High  Bridge,  Ky.,  a  freight 
train  was  derailed  by  the  breaking  of  the 
axle  of  a  freight  car;  and  one  of  the  two 
engines  propelling  the  train  (which  engine 
was  back  of  the  car  on  which'  the  break  oc- 
curred) was  derailed,  together  with  nine 
other  freight  cars.  The  engineman  was 
killed  and  three  other  trainmen  were  in- 
jured. 

dn,  24th,  Iowa  Central,  Glenville,  Minn., 
a  freight  train  consisting  of  an  engine  and 
three  ■  cars  was  derailed  at  a  point  where 
track  repairs  were  in  progress;  and  the  en- 
gineman and  fireman  were  injured. 

*o,  26th,  Atchison,  Topeka  &  Santa  Fe, 
Pontoosuc,  111.,  the  locomotive  of  a  freight 
train  was  wrecked  by  the  explosion  of  its 
boiler,  and  the  station  building  was  dam- 
aged and  set  on  fire.     The  fireman  and  one 


December  23,  1904. 


ibrakeman  were  killed  and  the  engineman  was 
injured. 

unx,  27th,  Mobile  &  Ohio,  Columbus,  Miss., 
passenger  train  No.  4  was  derailed  and  the 
cari  tell  down  a  bank;  35  passengers  in- 
jured 
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its  second  down  trip,  were  in  connection 
with  the  fast  train  that  ran  between  Ply- 
Qiouth  (North  Road)  and  Paddington,  245% 
miles,  in  266  minutes  without  a  stop.  Natur- 
ally,  however,   the   efficiency   of   such   a   ser- 


dn,  29th,  New  York,  Philadelphia  &  Nor-    '^''^^  depended  not  a  little  upon  the  stale  of 


folk,  Pocomoke,  Md.,  a  southbound  freight 
train  ran  on  to  the  drawbridge  spanning 
Pocomoke  river  when  it  was  not  locked  in 
position,  and  ran  most  of  the  length  of  the 
bridge  on  the  sleepers.  One  of  the  two 
bridge  attendants,  in  the  excitement  of  his 
efforts  to  stop  the  train,  was  run  over  by 
the  engine  and  killed.  It  is  said  that  the 
engineman  of  the  train  disregarded  a  stop 
signal. 


The     Great     Western      Motor 
Services. 


Omnibus 


BY  W.   B.   PALEY. 

It  is  well-known  that  the  Great  Western, 
almost  alone  so  far  amongst  British  railroad 
companies,  has  made  a  determined  effort  to 
meet  the  growing  competition  of  road  motor 
vehicles,  literally  on  their  own  ground. 
What  this  competition  will  really  lead  to  no 
one  can  possibly  yet  foresee,  but  in  a  coun- 
try of  small  distances  it  is  decidedly  a  thing 
to  be  reckoned  with.  The  principal  object 
Is  to  develop  districts  adjacent  to,  but  not 
■on,   the  railroad,  in   which   local   enterprise 


the  road,  and  this  was  distinctly  bad.  The 
local  authorities  refused  to  properly  main- 
tain it,  and  with  the  close  of  the  tourist 
season  the  whole  service  has  been  withdrawn 
until  further  notice.  By  a  curious  chance 
the  four  vehicles  used  were  destroyed  by  fire 
at  Helston  the  night  before  the  running 
ceased.  In  other  parts  of  Cornwall  the  Great 
Western's  policy  has  been  welcomed  by  those 
concerned  in  its  efficiency.  From  Penzance, 
the  terminus  of  the  railroad  in  the  west,  so 
many  as  five  different  services  of  motor  omni- 
buses were  running  during  last  summer, 
three  of  which  are  still  in  operation,  though 
not  with  the  same  frequency. 

The  Penzance  services  still  running  con- 
sist of  a  short  one  between  the  town  and 
its  suburb  of  Newlyn,  every  half-hour  in 
each  direction  all  day;  about  10  minutes  ride 
at  a  fare  of  3d  (6  cents).  In  the  opposite 
direction  a  motor  bus  leaves  Penzance  sta- 
tion for  Marazion  every  hour  from  8  a.m. 
till  8  p.m.,  except  at  9  a.m.  To  far  as  Mara- 
zion station,  about  2\-2  miles,  this  service  is 
parallel  to  and  in  direct  competition  to  the 
railroad,  but  the  busses  go  on  another  mile 
to   the  town  named  and  thus  accommodate 


lias  so  far  failed  to  provide  facilities  for  get 

ting  to  the  trains  that  a  hopeless  condition  the  public  better  than  the  railroad  alone  can 

of  stagnation,  not  to  say  retrogression,  has  do.     The  fare  is  4d    (8   cents);   time  taken 

resulted.     A  railroad  company  can  undoubt-  about  15  minutes.     On  July  1  a  motor  bus 

edly   supply  these   with   better  prospects  of  hegan  running  between  Penzance  station  and 

success  than  private  parties  acting  independ-  the   small  town  St.   Just,  seven  miles  wesc- 


■ently.  In  some  cases  the  Great  Western  has 
not  hesitated  to  compete  with  its  own  line, 
where  the  road  motors  could  tap  traffic  which 
the  railroad  could  not;  in  fact,  its  policy 
has  been  marked  with  boldness,  originality, 
and  success.  Some  of  the  services'  are  main- 
ly for  summer  tourists,  one  or  two  others 
have  not  answered  expectations,  but  it  is  un- 
derstood that  the  company  is  well  satisfied 
with  the  experiment  as  a  whole. 

The  commencement  of  the  system  was 
made  in  August,  1903,  at  the  height  of  the 
tourist  season  in  Cornwall.  A  motor  wag- 
gonette, with  a  light  roof  overhead  and 
■driven  by  a  16  h.p.  four-cylinder  Milnes- 
Daimler  petrol  engine,  was  put  on  between 
Helston  station  and  The  Lizard,  the  promon- 
tory well-known  to  Atlantic  voyagers  to  Ply- 
mouth   or     Southampton.      The     wagonettes 


ward,  and  about  four  miles  north  of  the 
Land's  End.  Five  trips  were  made  each  way 
daily,  two  on  Sundays  and  an  extra  late  one 
on  Thursdays  and  Saturdays,  the  time  taken 
being  one  hour  and  the  fare  Is.  (25  cents). 
The  service  has  been  increased,  from  Oct. 
3,  to  seven  trips  each  way  on  week-days,  the 
Sunday  and  extra  late  services  being  with- 
drawn. 

In  the  eastern  portion  of  Cornwall  a  motor 
omnibus  was  started  during  the  summer 
from  Saltach  station  to  Collington,  Albaston 
and  Gunnislake.  Two  busses  are  now  used; 
the  fare  is  Is.  3d.  (30  cents).  The  time  taken 
90  minutes.  On  August  22  the  company 
started  a  motor-car  between  Newquay,  a 
small  North  Cornwall  sea-side  place  reached 
by  the  railroad,  and  Quintrell  Downs.  Four 
runs  were  made  each  way,  taking  25  minutes. 


had  gear  transmission,  solid  rubber  single  at  a  fare  of  6d.  (12t.j  cents).  The  car  filled 
tires,  and  carried  22  passengers.  A  reduced 
service  was  carried  on  throughout  the  win- 
ter, a  mail  omnibus  performing  part  of  it. 
"with  a  trip  once  each  way  daily.  The  length 
■of  the  journey  is  11  miles,  done  in  75  min- 
utes, at  a  fare  of  Is.  6d.  (37  cents).  Very 
little  population  exists  in  the  neighborhood 
served,  nor  does  the  road  go  through,  but 
only  near  to,  the  few  villages  on  the  way. 
There  is  a  good  hotel  at  The  Lizard,  and  at 
many  of  the  small  coves  or  bays  farmers, 
■fishermen  and  others  take  in  lodgers.    Many 


up  the  intervals  by  running  nine  trips  to 
the  golf  links  and  East  Pentire  and  back, 
the  fare  being  3d.  (6  cents).  This  was  a 
purely  summer  service  and  is  not  now  in 
operation. 

On  Sept.  12  a  motor  bus  began  running 
between  Plymouth  (Millbay)  station  and 
Roborough  village,  on  the  Tavistock  road, 
six  or  seven  miles  distant.  Three  trips  a 
day  are  made  to  Roborough  and  back,  taking 
37  or  38  minutes,  besides  two  other  trips  to 
Crownhill  Barracks,  and  one  to  the  George 


people  like  quiet,  cheap  places  for  their  holi-  Hotel,  these  places  being  not  so  far  as  Robor- 

•days,  and  the  extraordinary  mildness  of  the  ough.      On    Wednesdays   and    Saturdays   the 

Cornish  climate  in  winter  is  very  favorable  two  afternoon  runs  are  prolonged  to  Robor- 

for    invalids.     This    year    the    Helston    and  ough  Rock,  some  nine  miles,  or  55  minutes 

Lizard  service  was  again  increased   for  the  journey  from  Plymouth,  and  on  Sundays  the 

summer   traffic,   being   raised    on    July   1    to  service  consists  of  two  journeys  to  the  Rock, 


"five  trips  each  way,  on  week-days  only.  Omni- 
l)uses  with  room  for  luggage  were  added,  in 
addition  to  the  motor  cars,  as  it  was  found 
essential  that  visitors  should  be  able  to  take 
their  necessary  belongings  with  them.  Lower 
fares  were  charged  by  the  luggage  busses, 
■which  took  90  minutes  en  route.  They  made 
two  trips  each  way  daily,  the  motor  car 
two,  and  the  mail  car  one,  all  five  trips  being 
available  for  passengers.  The  first  up  jour- 
ney  of  the  motor  car  in   the  morning,  and 


at  2,30  and  6.30  p.m.  Just  beyond  the  vil- 
lage, and  at  the  Rock,  the  visitor  will  have 
an  opportunity  of  inspecting  the  disused 
Dartmoor  Railway  of  1826,  described  in  the 
Railroad  Gazette  of  Dec.  19.  1902.  The  mo- 
tor bus  used  is  of  a  type  the  company  much 
favor,  with  seats  for  two  alongside  the 
driver,  then  an  open-sided  compartment  seat- 
ing eight,  and  a  closed  one  for  10.  the  last 
being  entered  from  the  rear.  Smoking  is 
allowed    on    the    front    or    middle   seats,   the 
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latter  are  hinged  and  can  be  let  down  if 
not  wanted,  so  as  to  make  room  for  a  reason- 
able quantity  of  luggage.  Small  parcels  go 
on  the  roof.  The  vehicles  weigh  three  tons, 
and  have  douole  solid  rubber  ures  on  the 
driving,  and  single  on  the  leading  wheels; 
Milnes-Daimler  engines  of  16 — 20  h.p.  A 
jack  is  carried.  The  fare  from  Plymouth  to 
Roboiough  Park  is  Is.,  and  to  the  outskirts 
of  the  town  the  bus  competes  with  the  cor- 
poration tramways.  The  lack  of  traveling 
facilities  on  this  side  of  the  town  has  re- 
tarded its  development  very  much  hitherto, 
horsebusses  at  long  intervals  toiling  up  the 
long  rise  having  been  the  extent  of  them. 
The  motor  leaves  these  far  behind  and  is 
usually  full,  and  overfull,  of  passengers. 
Tickets  of  railroad  type  are  issued  on  the 
busses,  numbered  but  not  dated. 

West  of  Plymouth  a  motor  bus  has  been 
running  since  July  between  Yealmpton  sta- 
tion, the  terminus  of  a  branch  line,  and  the 
small  town  of  Modbury,  some  four  miles 
farther  on.  At  present  there  are  five  trips 
each  way  on  week-days,  with  an  extra  late 
trip  on  Thursdays  and  Saturdays,  and  two 
on  Sundays.  Twice  daily,  and  once  on  Sun- 
days, however,  the  trips  are  prolonged  to  and 
from  Plymouth,  about  seven  miles  more,  the 
journey  taking  80  minutes,  with  eight  regu- 
lar stops  and  as  many  more,  of  course,  as 
may  be  necessary.  The  single  fare  to  Mod- 
bury  is  Is.  3d.  (30  cents),  return  tickets 
2s.  (50  cents),  which  are  available  going 
back  either  throughout  by  bus  or  by  rail 
by  Yealmpton  and  bus  onward.  The 
through  busses  obviously  compete  with  the 
railroad,  touching  it  at  four  different  places, 
but  they  enter  and  leave  Plymouth  quite  an- 
other way.  Another  bus  is  run  over  the 
same  ground  by  the  South  Hams  Motor  Com- 
pany; in  fact,  the  accommodation  between 
Plymouth,  Yealmpton  "and  Modbury  is  now 
more  likely  to  be  too  great  rather  than  too 
little. 

A  third  Devonshire  bua. service  of  the 
Great  Western's  is  between-  Torquay  and 
Paignton,  a  trip  of  about  S'l.  miles.  Here 
again  they  compete  with  their  own  railroad, 
crossing  it,  in  fact,  twice.  But  Torquay  sta- 
tion lies  so  far  from  the  center  of  the  town 
that  you  are  half  way  to  Paignton  when  you 
have  reached  it,  and  all  sorts  of  miscella- 
neous vehicles  have  done  most  of  the  traffic 
The  bus  used  is  different  from  the  others, 
being  a  big  machine  by  Milnes,  of  Hadley, 
Thropshire.  with  Shrewsbury-Challiner  tires, 
carrying,  inside  and  out,  36  passengers.  It 
leaves  each  end  hourly,  12  times  a  day,  but 
does  not  run  oh  Sundays.  Four  pence  (8 
cents)  is  charged  to  or  from  the  Promenade 
at  Paignton,  the  journey  taking  20  to  22 
minutes.  Other  parties  also  run  a  motor 
vehicle  over  the  same  route.  Tickets  of  the 
tramway  sort  are  issued. 

Mutor  busses  have  been  running  since 
March  31  from  Slough  to  Beaconsfleld,  seven 
miles  north.  This  little  town  will  be  on  the 
new  line  from  London  to  High  Wycombe, 
which  at  present  is  not  open  beyond  Green- 
ford;  and  has  no  other  railroad  connection. 
Other  Great  Western  stations  are  nearer  to 
it  than  Slough,  but  a  fairly  populous  dis- 
trict, quite  capable  of  development  if  ren- 
dered accessible,  lies  between  the  two  points. 
Four  trips  each '  way  were  put  on,  three 
being  via  Farnham  Royal  and  the  other  via 
Stoke  Pogis.  Three  other  trips  were  made 
by  another  bus  through  Stoke  to  the  "One 
Pin"  Inn,  near  Hedgerley.  This  latter  ser- 
vice, however,  proved  a  failure  and  was  dis- 
continued after  June  30,  beyond  Stoke.  On 
July  1  the  Beaconsfield  trips  were  increased 
to  six  each  way,  with  two  others  only  so 
far  as  Farnham  Common.  These  were  both 
taken  off  before  long  and  on  August  10  the 
whole  service  was  simplified  by  running  half 
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the  trips  by  Farnham  and  half  by  Stoke. 
These  villages  are  little  more  than  a  mile 
apart,  the  roads  being  parallel  and  cross- 
connected.  Since  Nov.  7  the  service  has 
been  reduced  for  the  winter  to  four  trips 
to  Beaconsfield,  two  via  Farnham  and  two 
via  both  Farnham  and  Stoke,  with  an  even- 
ing trip  to  Farnham  Common  only.  Since 
June  5  there  have  been  two  journeys  on  Sun- 
days to  Beaconsfield.  The  run  takes  45  min- 
utes either  way,  for  which  the  fare  is  Is. 
The  omnibuses  have  only  one  compartment, 
seating  12  or  14  people,  and  two  can  sit  be- 
side the  driver.  Luggage  and  parcels  are 
carried  on  the  roof. 

On    July    18    a    motor    bus    service    was 


as    the    Plymouth   and    Roborough    one;     it 
began   running  on  October  10. 

A  second  case  of  "linking-up"'  the  railroad 
system  is  the  bus  service  between  Wolver- 
hampton and  Bridgnorth,  commenced  on 
Nov.  7.  These  towns  are  barely  15  miles 
apart  by  road,  but  quite  twice  as  much  by 
rail.  The  country  between  is  hilly  and  very 
thinly  populated  and  could  not  possibly 
maintain  a  railroad.  Either  of  the  present 
routes  involves  two  changes  of  train  and  a 
deal  of  delay,  which  is  obviated  by  the  new 
busses.  They  do  the  run  three  times  each 
way  on  week-days  and  twice  on  Sundays,  in 
90  minutes,  the  fare,  station  to  station,  being 
2s.     A  separate  service  is  run  from  Wolver- 


dent  and  it  is  probable  that  the  system  will 
be  largely  developed  before  long;  in  fact, 
two  or  three  other  lines  are  already  experi- 
menting in  a  tentative  way. 


Railroad  Shop  Tools. 
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SHAPING    MACHINES. 

The  16-in.  crank  shaper  shown  in  Fig.  1 
is  made  by  the  Queen  City  Machine  Tool 
Company,  Cincinnati,  Ohio.  This  machine  is 
designed  for  heavy  work,  and  to  insure  dura- 
bility, ample  bearing  surfaces  are  provided 


Fig.  1 — The  Queen  City  Shaper. 


Fig.    3 — The   Springfield   Shaper. 


started  between  the  Slough  and  Windsor  sta- 
tions, passing  through  Eton.  This  paralleled 
the  company's  own  branch  line,  which,  how- 
ever, keeps  about  half  a  mile  west  of  the 
high-road  and  has  no  intermediate  station. 
Eton  College  owns  the  land  it  runs  through 
and  wishes  to  preserve  it  for  the  future 
needs  of  the  school.  Along  the  road  popula- 
tiori  is  almost  continuous,  and  the  bus  ser- 
vice has  proved  very  useful.  It  runs  hourly 
in  each  direction,  beginning  from  Slough  at 
9  a.m.  till  9  p.m.,  and  on  Sundays  from  2 
p.m.  till  9.  Three  pence  (6  cents)  is  charged 
for  the  whole  journey  of  about  2\<2  miles, 
or  2d.  from  either  end  to  Eton.  The 
vehicles  carry  16  passengers  inside,  18  on 
the  lop,  and  two  in  front,  are  24  ft.  long  over 
all.  7  ft.  2  in.  outside  width,  and  are  12  ft. 
6  in.  high  to  the  top  rail,  on  a  wheel-base 
of  11  ft.  3  in.  The  four-cylinder  petrol  en- 
gines are  nominally  20  but  really  25  h.p. 
Four  speeds  and  a  reverse  are  provided,  the 
maximum  rate  being  12  miles  an  hour.  Solid 
Shrewsbury-Challiner  tires  are  on  all  the 
wheels,  the  drivers  having  double  ones.  An- 
other service  has  been  established  very  re- 
cently to  link  up  disconnected  branch  ter- 
mini pot  far  apart  by  road  but  a  long  way 
by  rail.  These  places  are  Calne  and  Marl- 
borough, small  Wiltshire  towns  13  miles 
from  each  other  by  the  route  taken,  but  33 
by  rail.  Eight  villages  of  some  importance 
are  passed  through,  and  as  the  district  is 
of  extraordinary  archaeolo^ioal  interest  a 
good  deal  of  tourist  traffic  may  be  expected 
at  the  proper  time.  Three  trips  are  made 
each  way,  on  week-days  only,  the  time  taken 
being  85  minutes  and  the  through  fare  37 
cents.    The  vehicle  used  is  of  the  same  kind 


hampton  along  the  same  road  only  to  the 
village  of  Wightwick,  hourly  from  9  till 
9,  taking  25  minutes.  This,  of  course,  is 
to  develop  local  traffic.  On  Sundays  it  is 
from  2  till  9.  A  "light  railway"  or  tram- 
way had  been  projected  between  Wolver- 
hampton and  Bridgnorth,  which  the  Great 
Western  successfully  opposed,  pledging  them- 
selves to  provide  improved  accommodation 
all  the  same.  The  Severn  Valley  at  Bridg- 
north is  highly  picturesque,  but  very  inac- 
cessible from  the  east,  where  most  of  the 
population  is. 

A  nisw  development,  at  the  time  of  writ- 
ing, is  the  motor  bus  service  from  Wrex- 
ham, in  Denbighshire,  to  Farndon,  about 
seven  miles.  This  place  and  Holt,  virtual- 
ly one,  form  a  large  agricultural  center  en- 
tirely away  from  railroad  communication. 
Fruit  growing  has  much  increased  and  the 
neighborhood  much  needs  traveling  facili- 
ties. Since  Nov.  21  there  have  been  four 
trips  each  way,  taking  40  minutes,  at  a 
fare  of  6d.,  which  it  will  be  noticed  is 
cheaper  than  the  other  fares.  Two  extra 
trips  are  made  on  Thursdays  and  Saturdays, 
but  there  is  no  Sunday  service. 

In  all  these  services  the  busses  take  up 
anywhere,  on  payment  of  fare  from  the  pre- 
vious stages.  Bicycles  are  always  charged  Is. 
At  first  6d.  fl2V2  cents)  was  the  rate,  but 
they  are  such  a  nuisance  in  transit  that  the 
higher  charge  is  perfectly  justified.  The 
company,  after  its  experience  on  the  Lizard 
route,  now  always  add  "condition  of  roads 
permitting"  to  the  announcements  of  these 
services.  Through  railroad  tickets  are  not 
issued  on,  or  by  the  busses  or  motor  cars. 
That  they  meet  a  public  want  is  already  evi- 


for  the  different  parts.  The  ram  has  a  bear- 
ing  of  3014  in.  x  10  in.  It  is  of  arch  con- 
struction and  is  designed  to  that  the  section 
gradually  increases  in  strength,  and  is 
strongest  at  the  point  where  the  leverage  is 


Fig.  2 — Detail  of  Rock- 
er Arm  —  Queen 
City   Shaper. 


Crank 


Jkreirs- 


greatest,  which  is  when 
the  cutting  tool  is  at  its 
extreme  position.  The 
construction  of  the  rock- 
er arm  is  shown  in  Fig. 
2.  It  is  connected  to 
the  ram  by  a  link,  by 
means  of  which  a  direct 
pull  and  an  even  cutting 
speed  is  imparted  to  the 
ram.  The  wear  of  the 
crank  shoe  can  be  com- 
pensated  for  by   means 

of  the  adjusting  screw,  shown  in  the  illus-. 
tration.  The  ram  has  four  speed  changes 
and  the  length  of  stroke  and  the  position  of 
the  ram  can  be  changed  while  the  machine 
is  in  motion.  The  rail  has  a  9-in.  front  and 
a  li^-in.  top  bearing  surface.     It  has  a  cross 
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traverse  of  21  in.  and  the  traverse  screw 
'has  a  graduated  collar.  Vertical  adjustment 
of  the  rail  is  effected  by  means  of  a  tele- 
scopic screw  and  bevel  gears;  the  gears  are 
protected  from  chips  and  dirt  and  are  pro- 
vided with  ball  bearings,  which  reduce  the 
friction  to  the  minimum.  The  table  has  T- 
Blots  on  its  top  and  sides,  and  it  also  has  a 
V  cut  in  its  side  for  holding  shafts  and  sim- 
ilar work  vertically.  It  can  be  detached  from 
the  saddle,  and  an  extension  on  the  table 
provides  a  broad  clamping  surface.  The 
base  of  the  vise  can  be  firmly  bolted  to  the 
top  or  sides  of  the  table,  and  the  swivel  ;s 
held    to   the   base    by   two    steel    planer-head 
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A  ball-bearing  thrust  is  provided  for  the  ele- 
vating screw  of  the  cross  rail.  The  cross 
motion  of  the  table  is  20  in.  and  the  cros.-3 
feed  screw  has  a  power  feed  in  either  direc- 
tion and  is  fitted  with  a  micrometer  collar. 
Adjustable  gibs  are  provided  on  the  cross 
rail  for  taking  up  lost  motion.  Two  studs 
and  one  bolt  secure  the  box  table  to  the 
cross  slide.  The  top  of  the  table  is  13  in.  x 
lli/i  in.  and  it  has  T-slots  on  three  of  its 
sides.  Steel-faced  jaws  are  provided  for  the 
vise,  which  has  a  graduated  circular  base. 
An  index  pin  is  also  provided,  which  locks 
the  vise  when  it  is  set  parallel  or  at  right 
angles  to  the  ram.    An  opening  large  enough 


Fig.   4 — The   Gould   &   Eberhardt  Shaper. 


bolts.  The  head  swivel  is  held  in  the  same 
manner;  both  are  graduated,  and  can  be  set 
to  any  angle.  A  down  feed  screw  on  the  head 
is  provided  with  a  graduated  collar  and  a 
large  opening  under  the  ram  provides  for 
the  key-seating  of  shafts  or  similar  work  of 
any  length.  This  machine  is  provided  with 
a  back  gear  ratio  of  20  to  1,  and  the  changes 
from  one  set  of  gearing  to  the  other  are 
made  by  a  lever  by  means  of  which  either 
one  of  two  gears,  which  are  keyed  to  a  sleeve 
sliding  on  the  driving  shaft,  may  be  thrown 
in  or  out  of  mesh  with  the  gears  on  the  back 
shaft.  The  cone  pulleys  have  four  steps,  and 
the  countershaft,  which  is  fitted  with  tight 
and  loose  pulleys  12  in.  in  diameter,  should 
run  at  225  r.p.m.  The  net  weight  of  this 
tool  is  about  2,450  lbs.,  and  if  it  is  to  be  elec- 
trically driven  a  214  h.p.  motor  is  recom- 
mended. 

The  accompanying  illustration.  Fig.  :', 
shows  a  16-in.  back-geared  shaper  made  by 
the  Springfield  Machine  Tool  Company, 
Springfield,  Ohio.  The  column  of  this  ma- 
chine is  in  one  piece  and  contains  bored 
seats  for  the  journal  boxes  of  the  mechanism. 
The  bearing  surface  for  the  ram  is  26  in. 
long  and  extends  beyond  the  column,  as 
shown,  and  the  surface  to  which  the  cross 
rail  is  clamped  is  long  enough  to  allow  of 
a  vertical  adjustment  of  15  in.  The  ram  is 
of  semi-circular  section  and  has  a  maximum 
stroke  of  17  in.,  and  its  stroke  can  be  ad- 
justed to  suit  the  work  while  the  machine 
is  in  motion.  The  tool  head  has  a  gradu- 
ated swivel,  adjustable  to  any  angle,  and  it 
is  secured  to  the  ram  by  two  bolts.  The 
down  feed  screw  has  an  adjustment  of  6 
in.  It  has  a  micrometer  collar  and  can  be 
furnished  with  an  automatic  feed,  if  desired. 


to  pass  a  21/4-in.  shaft  through  is  provided 
under  the  ram.  The  driving  mechanism  is 
arranged  for  two  speeds  which,  in  connection 
with  the  four-step  cone,  gives  eight  speeds 
in  geometrical  progression.  The  driving 
shafts  are  journalled  in  ring  oiling  bear- 
ings, and  fitted  with  gears  which  are  con- 
trolled by  a  lever  at  the  rear  of  the  -column. 
Both  sets  of  gears  cannot  be  engaged  at  the 
same  time,  hence  breakage  from  such  cause 
is  avoided.  The  stroke  of  the  ram  is  varied 
by  means  of  a  heavy  wrist  block,  which  is 
adjustable  in  large  guides  planed  into  the 
crank  gear.  Quick  return  motion  is  given 
to  the  ram  and  the  motion  of  the  cutting 
stroke  is  nearly  uniform.  The  driving  cone 
has  four  steps  measuring  10  in.,  Sy^  in.,  7  in. 
and  51^2  in.  respectively;  the  countershaft 
pulleys  are  10  in.  In  diameter  and  3  in.  wide, 
and  should  run  at  200  r.p.m.  The  fioor  space 
required  for  this  tool  is  38  in.  x  80  in.,  and 
its  net  weight  is  2,200  lbs. 

Fig.  4  shows  a  direct-connected,  motor- 
driven  shaper  made  by  Gould  &  Eberhardt, 
Newark,  N.  J.  The  motor  is  of  the  variable 
speed  type,  single  voltage,  and  the  speed 
variations  are  obtained  by  changing  the  field 
resistance.  A  combination  starting  box  and 
field  rheostat  with  the  switch  and  fuses 
mounted  on  the  side  is  attached  to  the  ma- 
chine, as  shown.  With  this  drive  it  is  pos- 
sible to  get  a  series  of  speeds  ranging  from 
five  strokes  per  minute,  back-geared,  to 
about  110  strokes  per  minute,  single-geared. 
The  speed  changes  are  obtained  by  moving 
the  small  slider  A  along  the  curved  rail, 
which  brings  it  in  contact  with  the  different 
buttons  in  the  field  rheostat.  The  connec- 
tion between  the  motor  and  the  machine  Is 
by  a  Morse  silent  chain  drive.    The  machine 
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is  also  supplied  with  a  convenient  clutch 
and  brake  arrangement  designed  by  Gould  & 
Eberhardt.  This  device  i^  controlled  by  the 
long  curved  lever  B,  by  one  movement  of 
which  it  is  possible  to  instantly  stop  the 
shaper  at  any  part  of  its  stroke,  without 
cutting  out  the  motor,  and  waiting  for  it 
to  run  down;  by  a  reverse  movement  of  the 
lever  the  machine  is  again  started  up  at 
full  load.  This  device  is  not  only  a  time 
saver,  but  is  also  convenient  in  setting,  ad- 
justing and  when  examining  the  work,  and 
in  addition  to  the  above  it  saves  the  wear 
and  tear  on  the  motor  which  would  occur 
with  frequent  stoppages.  All  the  controlling 
handles  are  placed  within  convenient  reach 
of  the  operator  while  standing  in  the  work- 
ing position  at  the  machine.  The  illustra- 
tion shows  a  24-in.  extension  base  shaper 
with  an  outside  support  to  the  table.  A 
number  of  machines  of  this  pattern  are  being 
used  in  railroad  shops  both  in  this  country 
and  in  Europe. 

(To  be  continued.) 


Program     of     the     International      Railway 
Congress. 


The  International  Railway  Congress  which 
meets  in  Washington  next  May  will  hold  its 
first  session  on  the  morning  of  Thursday, 
May  4.  Delegates  are  expected  to  arrive  dur- 
ing the  four  days  from  April  29  to  May  2 
and  on  Wednesday,  May  3,  the  registration 
bureau  for  the  delegates  will  be  opened. 
After  the  formal  opening  of  the  Congress  la 
the  morning,  the  various  sections  will  meet 
and  organize  on  Thursday  afternoon.  The 
different  sections  will  hold  meetings  at  9:30 
a.m.  and  2  p.m.  on  Friday  and  Saturday  of 
that  week  and  on  each  of  the  first  five  days 
of  the  following  week.  On  Saturday,  May 
13,  the  sections  will  meet  in  the  morning, 
and  in  the  afternoon  the  Congress  will  meet 
together  and  formally  adjourn.  The  dele- 
gates and  visitors  will  leave  on  Monday  for 
tours  of  inspection  through  the  country. 

The  following  is  a  list  of  subjects  which 
will  be  considered  by  each  of  the  sections 
and  the  reporters  for  different  countries  who 
will  present  papers: 

SECTION    1. WAY    AND    WOBKS. 

/. — Wooden  Sleepers  or  Crossties.  Selection  of 
Species  of  Timber  Used  and  Processes  of 
Preservation. 

A. — Study  of  the  selection  of  kinds  of  wood  and 
of  the  processes  of  preservation  of  railway  sleepers 
-yr  ties. 

Reporters ; 

America. — Mr.  J.  W.  Kendrick,  Third  Vice-Presi- 
dent. Atchison,  Topeka  &  Santa  Fee  Railway,  Chi- 
cago, 111. 

Otiier  Countries. — Mr.  Hausser.  Chief  Engineer 
of  Maintenance  of  Way  of  the  Southern  Railway  of 
France,  54   Boulevard,  Haussmann,  Paris. 

B. — Study  of  the  causes  of  the  deterioration  of 
wooden  sleepers  or  crossties  in  tropical  climates 
and  of  the  methods  for  preventing  such  deteriora- 
tion. 

Reporters  : 

All  Countries. — Mr.  F.  J.  E.  Spring,  Director  of 
Railway  Construction  in  India,  Office  of  the  Secre- 
tary of  Public  Works,  Calcutta. 

//. — Rails  for  Lines  With  Fast  Trains. 

Cross-sections  of  heavier  rails  ;  manufacture  and 
inspection:  best  metal  to  use  for  rails  and  tires; 
nickel  alloys:  rail  joints:  improvements  in  sus- 
pended joints:  experiments  with  supported  joints; 
experiments  with  a  view  to  reducing  the  number  of 
joints :  methods  for  preventing  creeping,  especially 
on  double-track  lines  and  on  steep  gradients. 
Reporters  : 

America. — Dr.  P.  H.  Dudley,  Inspecting  Engineer 
New  York  Central  &  Hudson  River  Railroad,  New 
York  City. 

Oermany,  Netherlands,  Roumaiiia.  Russia,  Den- 
mark. Sweden,  Norway  and  Suit:crland. — Mr.  J. 
W.  Post.  Principal  Engineer  of  Way  and  Works  to 
the  company  for  working  the  Netherlands  State 
Railways,  Utrecht. 

Other  Countries. — Mr.  Van  Bogaert.  Chief  Engi- 
neer to  the  Belgium  State  Railways  (on  leave).  Di- 
rector of  the  Society  for  the  Survey  of  Railways  in 
China,  Montagne  du  Pare,  2a,  Brussels. 

///. — Improved    Rail    Crossings    (Frogs). 

Tmnrovements  In  rail  crossings :  spring  frogs, 
movable  point  frogs  and  ciosslngs  and  continuous 
rail-crossings  In  which  the  gas  at  the  throat  of  the 
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frog  is  done  away  with,  wliict  shall  satisfy  all  the 
requii-ements  of  modern  traffic  and  stand  heavy  lo- 
comotives being  run  over  it  at  high  speed  without 
any  shock. 

Reporter  : 
AH  Countries. — Mr.  C.  W.  Buchholz,     Consulting 
Engineer  Erie  Railroad,  21  Cortlandt  St.,  New  York 
City. 

IV.— Concrete  and  Imbedded  Metal. 

The  use  of  concrete  strengthened  by  the  use  of 
Imbedded  metal  in  railway  works. 

Comparison,   from  the  point  of  view  of  cost,  of 
bridges  of  concrete,  strengthened  by  the  use  of  im- 
bedded metal,  with  those  of  metal. 
Reporters  : 

America. — Mr.  J.  F.  Wallace.  Chief  Engineer 
Panama  Canal  Commission,  Evening  Star  Uuild- 
ing,  Washington.  D.  C. 

Uusxia. — Mr.  Serge  Kareischa,  Councillor  of 
State.  Professor  of  the  School  of  Ways  of  Commu- 
nication. Assistant  Inspector  of  Imperial  Trains, 
and  Tresident  of  the  Bureau  of  Consulting  Engi- 
neers of  Maintenance  of  Wav,  Jagorodny  Pros., 
No.  70,  Log  4.  St.   Petersburg. 

Other  Countries. — Mr.  W.  Ast.  Royal  Councillor, 
Civil  Engineer  of  the  Xord  Empereur  Pardinand 
Railroad  of  Austria.  50  Nordbahn  Strasse,  Vienna. 

SECTION    2. LOCOMOTIVES   AND   ROLLING   STOCK. 

V. — Locomotives  of  Great  Power. 

Increase    in    the    power    of    locomotives    by    the 
adoption  of  high  pressures   and   of    the   compound 
principle.      Improvements  in  construction  from  this 
point  of  view.      Use  of  nickel  steel. 
Reporters  : 

America. — Mr.  J.  E.  Muhlfeld,  General  Superin- 
tendent Motive  Power,  Baltimore  &  Ohio  Railroad, 
Baltimore.  Md. 

Other    Countries.  Edouard    Sauvage.    Chief 

Consulting    Engine      i  he    Western    Railway   of 

France,  14  Rue  EugeUv.jr- jichat,  Paris. 

TI. — PooUny  Locomotives. 

The  use  of  two  or  more  crews.     Advantages  and 
disadvantages  of  the  practice  and  the  result  of  such 
common  use  with  respect  to  the  efficiency  and  the 
care  of  the  locomotive. 
Reporters  : 

United  States. — Mr.  G.  W.  Rhodes,  General  Su- 
perintendent Wyoming  District,  Lines  West  of  Mis- 
souri River.  Chicago,  Burlington  &  Quincy  Railway, 
Alliance,  Neb. 

Belgium,  Lnited  Kingdom  and  Colonies,  'Nether- 
lands.  Denmark,  Streden.  Sorieay  and  Russia. — Mr. 
Hubert,  Director  of  the  Belgian  Slate  Railways,  13 
Rue  de  Louvain.  Brussels. 

Other  Countries. — Mr.  Boell,  Chief  Engineer  of 
Mines,  Chief  Engineer  of  Rolling  Stock  and  Motive 
Power  of  the  State  IJailways  of  France.  136  Bou- 
levard Raspail,  Paris. 

Til. — Automatic  Couplers. 

Advantages  and  disadvantages  of  automatic 
couplers.  Improvements  effected  in  their  construc- 
tion. Their  use  in  conjunction  with  other  coup- 
lings. 

Reporters : 

America. — Mr.  A.  W.  Gibbs.  General  Superintend- 
ent of  Motive  Power,  Pennsylvania  Railroad,  Al- 
toona.  Pa. 

England. — Mr.  W.  F.  Pettigrew,  Locomotive,  Car- 
riage and  Wagon  Superintendent  Furness  Railway, 
Barrow-in-Furness. 

Other  Countries. — Mr.  O.  Noltein,  Director  of 
the  Moscow-Kazan  Railway.  Moscow. 

Tin. — Electric  Traction. 

Progress  made  in  electric  traction  on  important 
lines  of  railways.     Continuous  current,  alternating 
current,    polyphase   current,         Experiments    made 
with  high  tension  currents. 
Reporters : 

America. — Mr.  W.  D.  Tomg.  Electrical  Engineer. 
Baltimore  &  Ohio  Railroa'd.  Baltimore.  Md. 

Fr'ince. — Mr.  I'aiil  riiihois.  Engineer  of  Bridges 
and  Highways,  Eneineer  of  the  Central  Service  Mo- 
tive Power  of  the  Orleans  Railway,  Boulevard  de 
la  Gare.  41.  Paris. 

Ore/It  firitoln  and  Behjium. — Mr.  Ernest  Gerard, 
Gen'-r.-il  Inspector,  Chief  of  the  Cabinet  of  the  Bel- 
gium -Minister  of  Railways,  2i>  Avenue  des  Arts, 
Brussels. 

Other  Countries. — Mr.  Victor  Tremontani.  Engi- 
neer. Chief  Inspector  of  the  Electrical  Section  of 
the  Mediterranean  Railway  of  Italy,  Milan. 

SECTION   3. WOHKINO. 

IX. — Lightino,  Heating  and   Ventilation  of   Train. 

(flectirjns  2  and  3  Conjointly.) 
Improvements  made  In  the  lighting,  heating  and 
the  ventilation  of  trains. 
Reporters  : 
America. — Dr.   C.    R.    Dudley,    Chemist   Pennsyl- 
vania Railroad.  Altoona.  Pa. 

Other  Countries.— ^ir.  Cajetan  Banovlts,  Minis- 
terial Councillor.  Superintendent  of  Rolling  Stock 
and  Motive  Power  of  the  Hungarian  State  Rail- 
ways, Budapest. 

X — Automatic  Block  System. 

What  are  the  recent  Improvements  In  automatic 
block-.slgnaling  apparatus,  and  what  progress  has 
been  made  In  their  lntroduct,lon? 
Reporters : 

America. — Mr.  C.  H.  Piatt,  ex-Generi\I  Superin- 
tendent Western  District  New  York,  New  Haven  & 
Hartford  R.  R.,  Room  1410,  20  Broad  St.,  New 
York  City. 

Other  Countries. — Mr.  Margot.  Engineer,  Assist-. 
ant  to  tbe  management  of  the  Paris,  Lyons  &  Med- 


iterranean Railway  Company,  SS  Rue  Saint  Lazare. 
Paris. 

XI. — Baggage  and  Express  Parcels. 

(a)  Baggage — Handling  and  protection  of  bag- 
gage. Methods  of  avoiding  detentions,  losses  and 
diversions  in  transporting. 

V    Reporter  : 

'All  Countries. — Mr.  Geo.  H.  Daniels,  General 
Passenger  Agent  New  York  Central  &  Hudson  River 
Railroad,  New  York  City. 

(b)  Express  Parcels — Handling  and  protection  of 
express  parcels  for  quick  or  slow  delivery.  Methods 
for  avoiding  detentions,  losses  and  diversions  iu 
transporting. 

Reporter : 
All    Countries.  —  Mr.     J.     H.     Bradley.     General 
Traffic    Manager    American    Express   Company,    0.i> 
Broadway,  New  York  City. 

XII. — Suburban  Traffic. 

Arrangements  for  suburban  passenger  traffic- 
Reporters  : 

America. — Mr.  A.  W.  Sullivan,  General  Manager 
Missouri  Pacific  Railway,  St.  Louis,  Mo. 

Other  Countries. — Mr.  H.  G.  Drury,  Superintend 
ent  of  the  Line  Great  Eastern  Railway,  Liverpool 
Street  Station,  London,  E.  C. 

SECTION   4. GENERAL. 

XIII. — Slow  Freight  Bates. 

General  principles  and  description  of  the  differ- 
ent systems  of  rating  slow  freight  goods. 
Reporters  : 

America. — Mr.  M.  C.  Markham,  ex-Assistant 
Traffic  Manager  Illinois  Central  B.  R.,  4956  Madi- 
son Ave.,  Chicago,  111. 

England.— My.  Smart,  Secretary  Railway  Clear- 
ing House,  Seymour  St.,  Euston  Square,  London, 
N.  W. 

Italy,  Spain,  Portugal,  France  and  Belgium. — 
Mr.  Mange,  Engineer,  Assistant  General  Superin- 
tendent of  the  Paris  &  Orleans  Railway  Company, 
Place  Valhubert,  1,  Paris. 

Other  Countries. — Mr.  W.  J.  Van  Overbeek  de 
Meyer,  Chief  of  the  Division  of  Tariffs  of  the  Com- 
pany operating  the  Holland  State  Railways, 
Utrecht. 

XIV. — Bookkeeping. 

Bookkeeping  generally  :  Description  of  the  differ- 
ent existing  systems  ;  comparison  from  the  double 
point  of  view  of  efficiency  and  economy.  The  ques- 
tion of  adopting  one  uniform  system  on  the  different 
railways. 

Reporters  : 

America. — Mr.  A.  H.  Plant,  Comptroller  Southern 
Railway,    Washington.    D.     C. 

Russia. — Mr.  Jean  de  Richter,  Assistant  Chief  of 
the  Line  St.  Petersburg-Warsaw  of  the  Empire 
Railways  of  Russia,  Gare  de  Varsovie,  St.  Peters- 
burg. 

Other  Countries. — Chevalier  von  Lohr,  Engi- 
neer, Royal  Councillor,  Auditor  of  the  Nord  Em- 
pereur Ferdinand  Railroad  of  Austria,  III.  2,  Gart- 
neigasse,   18,   Vienna. 

XV. — Duration  and  Regulation  of  Work. 

Length  of  time  on  duty  and  working  regulations 
for  railroad  employees  and  laborers. 
Reporters  : 

America. — Mr.  G.  L.  Potter,  Third  Vice-Presi- 
dent, Baltimore  &  Ohio  Railroad,  Baltimore,  Md. 

Switzerland. — Mr.  I'lacide  Weissenbach,  Presi- 
dent of  the  Swiss  Federal  Railways,  Berne. 

Other  Countries. — Mr.  Philippe,  General  Inspec- 
tor of  the  North  Belgium  LiJes,  Member  of  the 
International  Commission  of  the  Congress,  Liege. 

XVI. — Provident   Institutions. 

General  principles  of  plans  for  the  retirement 
and  insurance  railroad  employees  and  workmen. 
Reporters : 

Countries  using  the  English  Language. — Mr.  M. 
Riebenack,  Assistant  Comptroller  Pennsylvania 
Railroad,  Philadelphia.  Pa. 

Other  Countries. — Mr.  Lemercier,  Doctors  of 
Laws,  Secretary  of  the  Eastern  Railway  Company 
of  France,  21  Rue  d'Alsace,  Paris. 

SECTION    5. LIGHT    RAILWATS. 

XVII. — Influence   of  Light   Railicays  on   the  Main 
Line. 

Influence  which  the  construction  of  light  rail- 
ways'may  have  on  the  traffic  of  the  main  lines. 

Co-operation  of  the   main   lines  in  the  construc- 
tion and  working  of  light  railways. 
Reporter : 

An  Countries. — Mr.  de  Rurlet,  General  Manager 
of  the  National  Light  Railways  of  Belgium,  Mem 
her  of  the  International  Commission  of  Congress. 
14  rue  de  la  Science,  Brussels. 

XTIII. — Direct   Financial    Co-operation   by    Public 
Authorities. 

Financial  co-operation  by  the  State  (general 
government)  and  by  localities  Interested  Ccountles, 
districts,  parlKhes.  etc.  1.  in  the  development  of  light 
railways. 

Results  obtained  In  Belgium  by  the  Institution 
of  a  central  authority  for  studying  tl»e  projects, 
supervising  the  construction  and  organizing  the 
working  of  secondary  railways,  constructed  with 
the  financial  assistance  of  the  State  and  of  the- 
districts  affected. 
Reporters  : 

France,  Belgium,  England  and  Germany. — Mr. 
Colson,  Councillor  of  State,  Chief  Engineer  of 
Bridges  and   Roads.    Jlember  of  the   International 


Commission  of  the  Congress,  139  Boulevard  Saint- 
Germain,    Paris. 

Otiier  Countries. — Mr.  F.  A.  Ziffer,  Civil  Engi- 
neer,\  President  of  the  Lemberg-Czernowitz-Jassy 
liailway,  1.  Operming  5,  Vienna. 

XIX. — Organisation  of  a  Cheap  Service  on  a  Maitv 
Jiaiiwuy's  Branch  Lines  which  carry  Little 
Traffic  and  on  Light  Railways.  (Sections  3 
and  5  conjointly.) 

Simplifications  in  the  conveyance  of  passengers, 
parcels    (express    packages),    and    goods.      Special 
motors  and  rolling  stock. 
Reporters  : 

All  Countries,  e.rcept  America,  Austria-Hungary, 
Germany  and  Holland. — Mr.  .Joseph  Rocca,  Engi- 
neer, cnief  Inspector  of  the  General  Direction  ot 
the  Mediterranean  Railway  of  Italy,  Milan. 

Austria-Hungary,  Germany  and  Holland. — Mr. 
Cornel  Tolnay,  Principal  Inspector  and  General  Su 
perintendent  of  the  Hungarian  State  Railways, 
Debreczen. 

XX. — Traffic  Conveyed  by  Automobiles.      (Sections 
4  and  5  conjointly. ) 

Organization  of  services  by  automotors  oa 
routes  where  there  is  not  enough  traffic  for  a 
railway. 

Reporters : 

All  Countries.— liessrs.  Lechelle,  Superintendent 
of  Transportation  of  the  Northern  Railway  of 
France ;  Eugene  Sartlaux,  Engineer,  Electrical 
Superintendent  of  the  Northern  Railway  of  France, 
and  Keromnes.  Principal  Engineer  of  the  Machine 
Shops  of  La  Chapelle  and  Hellemmes,  of  the 
Northern  Railway  of  France,  95  Rue  de  Maubeuge, 
Paris. 


METHOD     OF     CONDUCTING     THE     WORK     OF     THE 
SECTIONS. 

In  conformity  with  Article  14  of  the  rules, 
each  section  names  its  president,  its  prin- 
cipal secretary  and  its  assistant  secretaries. 
As  it  is  important  that  the  ofRces  of  pres- 
ident and  principal  secretaries  should  be 
equitably  divided  among  the  different  nation- 
alities represented  at  the  Congress,  and  in 
order  that  the  candidates  may  prepare  them- 
selves to  fulfill  their  duties,  the  Interna- 
tional Commission  selects  the  candidates  in 
advance  and  submits  their  names  for  ratifica- 
tion by  the  sections. 

The  president  of  each  section  nominates, 
subject  to  the  approval  of  the  assembled  sec- 
tion, such  other  secretaries  as  he  may  de- 
sire to  have  associated  with  him  as  collab- 
orators. 

The  International  Commission  will  also 
designate,  if  the  case  requires  it,  one  or  more 
secretary  reporters  for  each  section,  to  serve 
as  interpreters  for  the  members  who  do  not 
speak  the  French  language. 

In  conformity  with  Article  16  of  the  rules, 
"the  discussions  take  place  in  French  or  in 
the  language  of  the  country  in  which  the 
Congress  is  held."  The  interpreters  will 
translate  into  French,  remarks  spoken  in  any 
other  language.  In  order  to  carry  out  this 
article  of  the  rules,  the  members  of  the  sec- 
tions, and  in  case  of  necessity,  the  secretary 
reporters,  will  kindly  lend  their  aid  to  the 
president  or  to  the  principal  secretary  of 
each  section. 

At  the  beginning  of  the  session  of  the  sec- 
tion, the  president  of  each  section  will  de- 
termine, in  accordance  with  the  wishes  of 
the  assembly,  the  arrangement  of  the  days 
for  the  meetings,  in  order  to  fix,  as  exactly 
,as  it  is  possible  to  do  it,  the  day  upon  which 
each  of  the  questions  submitted  to  the  sec- 
tion alone,  or  discussed  with  other  sections, 
will  be  handled. 


The  Prussian  State  Railroads  recruit  their 
enginemen  from  their  shop  hands,  and  the 
rules  require  that  only  those  be  admitted  as 
firemen  who  have  the  school  education  re- 
quired for  enginemen,  to  which  position  they 
may  be  promoted  in  course  of  time.  The 
authorities  have  found  that  very  many  of 
these  aspirants  for  the  locomotive  service 
lack  the  required  schooling,  and  have  re- 
cently given  orders  that  hereafter  when  this 
is  the  case  with  otherwise  capable  shop 
hands,  the  defects  in  their  education  be  reme- 
died by  instruction  furnished  gratiuitously 
by  the  shop  and  locomotive  officials  while 
theyare  shop  employees. 


Dkcembeb  30,  1904. 
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ARE    RATE-MAKING    COMMISSIONS 
SUCCESSFUL? 


RAILROAD    BUILT    IN   1904. 


Official  returns  from  the  majority  of  the 
railroad  companies  in  the  country,  supple- 
mented by  our  own  records  and  figures  f>ir- 
nished  by  the  State  Railroad  Commissious 
show  that  approximately  3,832  miles  of  new 
main  track  have  been  built  in  the  United 
States  during  the  calendar  year  1904.  These 
figures  do  not  include  second  track,  sidings 
nor  electric  lines.  The  sum  total  is  the 
smallest  reported  since  1898,  when  3,265 
miles  were  built.  The  falling  off  from  last 
year  amounts  to  about  33  per  cent,  and  is 
undoubtedly  due  to  the  suspension  of  work 
by  some  of  the  larger  railroads  on  all  con- 
struction which  was  not  absolutely  neces- 
sary until  such  time  as  the  business  outloDk 
warranted  the  completion  of  the  work.  A 
concrete  example  of  this  is  the  Chicago, 
Rock  Island  &  Pacific,  which  suspended 
work  early  in  1904  on  its  proposed  line  from 
Amarillo,  Tex.,  to  Tucumcari,  N.  Mex.,  Ill 
miles,  on  which  grading  had  already  been 
about  50  per  cent,  finished.  Another  exam- 
ple of  this  retrenchment  policy  as  affectiog 
construction  is  the  Pennsylvania  System,  on 
which  all  work  which  not  absolutely  neces- 
sary was  stopped.  In  this  connection,  it  is 
interesting  to  note  that  the  Pennsylvania 
has  recently  given  orders  to  resume  work  on 
the  low-grade  line  between  Parkesburg  and 
Columbia,  this  being  a  part  of  the  construc- 
tion work  which  was  stopped  early  in  1904. 

New  main  track  mileage  is  reported  in  43 
states  and  territories,  including  Alaska, 
where  15  miles'  of  new  track  were  built. 
Texas  leads  the  list  with  track  laid  on  323 
miles,  a  slight  decrease  over  1903.  Missouri 
is  second,  with  270  miles;  Mississippi  third, 
with  268  miles,  and  Minnesota  fot>rth,  with 
221  miles.  The  largest  decrease  is  reported 
in  Oklahoma  Territory,  where  only  163 
miles  were  built,  as  compared  with  661  miles 
in  1903.  This  is  largely  due  to  the  fact  that 
several  of  the  leading  railroad  systems,  in- 
cluding the  Atchison,  Topeka  &  Santa  Pe, 
the  St.  Louis  &  San  Francisco  and  the  Chi- 
cago, Rock  Island  &  Pacific  reported  the 
completion  of  their  new  lines  in  Oklahoma 
In  1903,  and,  owing  to  the  unsettled  times, 
did  not  begin  any  fresh  work  this  year,  in 
additioE  to  the  above  mileage  reported,  Cali- 
fornia, Nevada,  West  Virginia,  Pennsylvania, 
Indian  Territory,  Illinois,  Arkansas,  Colo- 
rado, Louisiana,  Alabama  and  Georgia  built 
over  100  miles  of  main  track  in  1904.  No 
new  mileage  was  reported  in  Connecticut, 
Delaware,  Massachusetts,  New  Hampshire, 
Nebraska  or  Vermont.  The  number  of  miles 
built  in  Canada  was  316,  as  compared  with 
687  last  year.  Mexico  also  shows  a  decrease, 
the  mileage  built  being  116,  against  299 
in  1903.  The  following  table  shows  our  fig- 
ures for  mileage  built  in  the  United  States 
during  the  last  twelve  years: 

1893 3,024  1899 4,569 

1894 1,760  1900 4,894 

1895 1,428  1901 5.368 

1896 1,692  1902 6.026 

1897.  . 2,109  1903 5.652 

1898 3,265  1904 3,832 

A  table  of  this  year's  mileage,  classified  by 

states,  is  given  elsewhere  in  this  issue. 


It  is  an  interesting  phenomenon,  in  con- 
nection with  the  agitation  for  the  enlarge- 
ment of  the  powers  of  the  Interstate  Com- 
merce Commission,  that  so  much  effort  is 
expended  in  the  exploitation  of  the  evils  al- 
leged to  exist  that  none  is  available  to  show 
the  applicability  of  the  proposed  remedies. 
Without  for  a  moment  admitting  that  the 
frictional  evils  incident  to  the  mutual  ad- 
justments necessary  between  a  rapidly  de- 
veloping transportation  system  and  an  in- 
dustrial organization,  of  which  the  former 
is  a  part,  which  is  moving  forward  with 
equal  speed,  are  as  great  as  the  proponents 
oif  the  Quarles-Cooper  bill  contend,  it  is 
worth  while  to  ask  whether,  if  they  were, 
the  remedy  proposed  would  correct  them. 
Thirty  states  of  the  American  Union  now 
have  railroad  commissions,  and  in  twenty- 
two  instances  these  commissions  have  rate- 
making  powers.  Would  it  not  be  reasonable 
to  investigate  the  results  in  these  states  be- 
fore adopting  similar  legislation  concerning 
interstate  commerce?  Such  data  as  are  now 
available  indicate  that  official  rate-making 
has  not  been  very  satisfactory  to  those  states 
which  have  tried  it.  Georgia,  for  example, 
was  one  of  the  earliest  states  to  adopt  a 
drastic  railroad  commission  law,  and  has 
consistenly  followed  the  plan  of  interposing 
its  authority  between  the  buyers  and  sellers 
of  railroad  transportation.  Yet  the  newspa- 
pers of  Georgia  to-day  declare  that  the  ship- 
pers of  that  state  pay  more  than  their  neigh- 
bors in  adjoining  states,  and  that  interstate 
traffic,  which  the  Interstate  Commerce  Com- 
mission so  loudly  complains  is  not  subject 
to  effective  regulation,  is  carried  similar  dis- 
tances at  much  lower  rates.  A  recent  edi- 
torial in  the  Atlanta  Journal  contains  the 
following: 

A  merchant  in  Marietta  can  ship  certain 
goods  to  Chattanooga  for  fifteen  cents  per  hun- 
dred ;  to  Knoxville  for  nineteen  cents  per  hun- 
dred. To  ship  the  same  goods  to  Atlanta,  he 
must  pay  thirty  cents  per  hundred  :  to  Macon, 
seventy  cents  per  hundred.  Atlanta  is  twenty 
miles  from  Marietta  ;  Chattanooga  is  one  hun- 
dred and  twenty-eight  miles,  and  yet  the  Chat- 
tanooga merchant  pays  ju.st  one-half  the  freight 
the  Atlanta  merchant  does.  Why?  Because 
Chattanooga  is  out  of  the  state  and  Atlanta  is 
in  it.  This  is  merely  one  of  a  hundred  instances 
where  Georgia  points  are  placed  at  a  positive 
disadvantage  in  freight  rates,  because  they  are 
located  in  the  state. 

The  editorial  from  which  the  foregoing  is 
an  extract  shows  traces  of  feeling  which 
suggest  the  attitude  of  an  advocate  rather 
than  one  of  judicial  impartiality;  but  in 
spite  of  this  it  is  clear  that  the  results  of  a 
drastic  regulative  system  are  not  now  wholly 
satisfying  to  the  people  of  Georgia.  It  has 
been  suggjested  that  the  psychological  aspect 
of  railroad  regulation  of  this  sort  is  too 
often  ignored,  and  that  where  the  reduction 
of  rates  is  more  or  less  vigorously  looked 
after  by  public  authorities,  Railroad  officers 
are  not  unlikely  to  leave  the  duty  of  looking 
for  desirable  reductions  wholly  to  the  body 
with  which  the  legislature  has  required 
them  to  share  it.  Something  of  this  sort 
seems  to  have  occurred  to  the  shippers  of 
Georgia,  for  in  the  editorial  already  quoted 
there  appears  the  following  explanation  of 
the  situation  against  which  the  complaint 
is  made: 

.  .  .  when  a  merchant  approaches  the 
railroad  for  rates  in  Georgia,  he  is  met  with 
the  reply  that  the  railroad  commission  regulates 
that,  and  he  can  get  no  reduction. 


If,  however,  tliey  are  asked  for  rates  to  towns 
outside  of  Georgia,  the  application  receives  im- 
mediate and  favorable  con.sideration,  and  the 
best  rates  are  granted,  because  the  point  of  des- 
tination is  beyond  the  limits  of  the  state,  and 
therefore  not  controlled  by  the  State  Commis- 
sion. 

In  another  paragraph  of  the  same  editorial 
the  situation  is  summarized  with  similar  ef- 
fect, and  perhaps  even  more  forcibly  as  fol- 
lows: 

As  matters  now  stand  the  plain  logic  of  the 
situation  is  that  within  the  state  of  Georgia, 
rates  being  regulated  by  the  railroad  commis- 
sion, shippere  are  powerless  to  receive  fair 
treatment  from  the  railroads,  while  to  points 
just  beyond  the  limits  of  the  state  they  can  re- 
ceive the  most  favorable  rates,  and  shippers 
£rom  these  points  into  the  state  receive  the 
lowest  rate  than  can  be  obtained ;  much  lower, 
as  a  rule,  than  the  Georgia  shipper  can  get. 

Anyone  would  underestimate  the  signifi- 
cance of  the  foregoing  who  failed  to  note  that 
the  state  rates  and  the  interstate  rates  are 
over  the  same  railroads  and  must  be  promul- 
gated by  the  same  officers;  the  controlling,, 
and,  in  fact,  the  sole  difference  being  that  in 
the  case  of  the  interstate  rates  the  shippers 
deal  at  first  hand  and  face  to  face  with  the 
railroads  and  their  officers,  while  in  the  case 
of  the  state  rates  the  legislature  has  inter- 
posed its  authority,  and  that  of  the  State 
Commission,  between  the  two  actual  parties 
to  every  contract  for  railroad  service,  thus 
requiring  the  negotiations  to  be  conducted  at 
much  more  than  an  arm's  length.  The 
method  of  doing  business  thus  imposed  upon 
the  shippers  of  state  traffic,  and  the  rail- 
roads carrying  it,  is  cumbersome  and  absurd; 
it  is  only  natural  that  its  consequences 
should  be  so  burdensome. 

If  rate-making  power  is  conceded  to  the 
Interstate  Commerce  Commission  the  ship- 
pers of  interstate  freight  may  find  them- 
selves in  the  situation  that  is  now  distress- 
ing the  local  shippers  of  Georgia.  Left  to 
himself,  the  competent  railroad  rate-making 
officer  devotes  much  time  and  thought  to  the 
search  for  opportunities  to  assist  in  the  de- 
velopment of  the  regions  contiguous  and 
tributary  to  this  system  and  to  increase  net 
revenue  by  reducing  rates.  In  order  to  avoid 
overlooking  any  such  opportunity  his  door  is 
always  open  to  those  who  seek  reductions, 
and  he  investigates  patiently  every  indus- 
trial situation  that  affords  even  the  most 
meagre  promise  of  additional  traffic  in  re- 
turn for  lower  rates.  The  creation  of  an 
official  board  with  authority  to  compel  re- 
ductions transforms  such  an  enlightened  and 
useful  officer  into  an  advocate  of  the  exist- 
ing rates.  He  is  told,  in  effect,  that  the 
state  will  look  out  for  the  needs  of  business 
in  the  way  of  reduced  rates  of  transporta- 
tion, and  he  knows  that,  until  driven  to 
plead  confiscatory  taking  of  property  without 
due  process  of  law  at  the  bar  of  justice,  the 
revenues  of  his  corporation  will  have  no  de- 
fender but  himself  and  his  fellow  officers. 
He  knows  that  a  justifiable  reduction  will  be 
made  an  argument  for  others  that  are  wholly 
devoid  of  justification,  and  he  naturally  as- 
sumes an  attitude  of  hostility  to  all  reduc- 
tions. Again,  capital  is  reluctant  to  engage 
in  railroad  enterprises  where  the  rate-mak- 
ing power  has  been  taken  from  its  employees 
and  lodged  in  political  officers,  and  the  states 
which  have  the  most  drastic  regulative  laws 
have  usually  seen  the  slowest,  development 
of  railroad  facilities,  with  the  natural  accom- 
paniment of  slow  development,  die  retarda- 
tion of  the  natural  decline  in  rates. 
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THE     GOVERNMENT-    AND      RAILROAD 
ACCIDENTS. 


Since  the  first  day  of  last  July  there  have 
been  in  this  country  seven  important  train 
accidents,  killing  252  persons  and  injuring 
over  500.  These  accidents  have  been  put  so 
prominently  before  the  public  that  they  have 
called  out  vigorous  inquiries  and  criticisms 
concerning  their  causes.*  Similar  but  less 
severe  "epidemics"  have  occurred  before. 
But  this  particular  series  of  accidents,  fol- 
lowing ten  very  bad  ones  in  the  year  ending 
June  30,  has  aroused  an  unusual  interest. 
By  October,  when  the  facts  concerning  the 
Newmarket  and  Warrensburg  collisions  be- 
came known,  the  state  of  public  opinion  had 
become  so  pronounced  that  President  Roose- 
velt referred  to  the  subject  in  his  annual 
message  to  Congress;  and  as  140  of  the  252 
fatalities  were  due  to  collisions,  and  8  of  the 
10  accidents  in  the  preceding  year  were  of 
this  class,  he  quite  naturally  indorsed  the 
recommendation  of  the  Interstate  Commerce 
Commission  that  a  Federal  law  be  passed 
to  enforce  the  use  of  the  block  system.  This 
proposed  law,  it  may  be  observed  in  passing, 
is  a  rather  mild  one  (it  was  printed  in  the 
Railroad   Oazette  of  January  1,   1904). 

This  action  of  President  Roosevelt  has 
drawn  from  Mr.  Slason  Thompson,  of  Chi- 
cago, an  angry  protest,  which  he  has  pre- 
sented to  the  Western  Railway  Club  in  a 
paper,  the  main  parts  of  which  we  reprint  in 
another  column.  Mr.  Thompson  will  be 
recollected  by  our  readers  as  the  author  of 
a  paper  last  February  (Railroad  Gazette, 
page  112),  containing  some  utterly  worthless 
comparisons  between  the  accident  reports  of 
the  British  Board  of  Trade  and  those  of 
the  Interstate  Commerce  Commission.  He 
makes  some  other  comparisons  of  a  sim- 
ilar kind  now;  and  they  are  equally  worth- 
less. He  does,  however,  make  compar- 
isons of  one  year  with  another,  in  the 
records  of  this  country,  in  more  rational 
form.  He  shows,  what  it  was  hardly  nec- 
essary to  show,  that  in  the  last  14  or  15 
years  the  fatalities  to  passengers  and  em- 
ployees, as  recorded  in  the  Government  An- 
nual Reports,  have  not  increased  bo  fast  as 
the  volume  of  traflBc  has  increased;  though 
he  does  not  bring  his  comparisons  down  to 
date,  and  so  omits  two  disasters,  killing  foiir 
score  people,  which  have  been  the  most  potent 
factors  in  arousingpublic  indignation.  Healso 
has  found  35  roads,  operating  31,000  miles  of 
line,  on  which  not  a  single  passenger  was 
killed  in  a  train  accident  during  a  whole 
year.  The  density  of  passenger  traffic  on 
these  35  roads  is  about  the  same  as  in  Group 
3  (Ohio,  Indiana,  Michigan).  But  all  these 
comparisons  are  almost  valueless  because 
they  afford  no  new  or  useful  lessons;  and 
Mr.  Thompson,  as  a  quasi  representative  of 
the  railroads,  does  harm  by  perpetuating  a 
seeming  disagreement  among  railroad  inter- 
ests. In  trying  to  get  up  a  quarrel  with  the 
Interstate  Commerce  Commission  he  wearies 
the  Western  Railway  Club  with  a  lot  of 
irrelevancies.  No  American  railroad  ofl"ifer 
finds  satisfaction  in  the  accident  statistics 
either  of  this  country  or  of  England,  wheth'T 
interpreted  by  Mr.  Thompson  or  ?.ir.  Moseley, 
or  the  Secretary  of  tha  British  Board  of 
Trade.     Practically  all   progressive  railroad 

•One  of  these  acclfients  was  the  flood  disaster  In 
Ooloradf).  kiiliog  94  .    but  the  others  were  due  to 

'• intly  recurring. 


men  are  agreed  that  the  block  system  ought 
to  be  rapidly  extended.  The  most  outspoken 
among  the  railroad  officers  who  have  com- 
plained that  the  Interstate  Commerce  Com- 
mission is  crying  too  loudly  for  the  adop- 
tion of  the  block  system,  is  the  managing 
officer  of  a  company  which  has  already  deter- 
mined to  block  signal  all  of  its  main  lines 
as  soon  as  possible  and  to  increase  its  block 
signaling  more  than  100  per  cent,  within  the 
next  six  months. 

We  do  not  take  the  readers  time  to  verify 
Mr.  Thompson's  percentages  or  to  refute  his 
grotesque  conclusions,  for  any  reader  who 
has  considered  the  facts  must  see  without  as- 
sistance the  inapplicability  of  these  conclu- 
sions. What  sense  can  be  made  of  the  asser- 
tion that  "in  three  cases  out  of  four"  the 
value  of  the  block  system  is  neutralized  by 
the  failure  of  the  men  who  work  it?  He 
praises  the  Board  of  Trade  for  saying  that 
the  railroads  of  England  cannot  reduce  their 
collision  record  by  the  adoption  of  new  meth- 
ods of  operation;  but  to  properly  illuminate 
this  statement  one  must  add  that  the  most 
important  "new  method,"  the  block  system, 
has  been  adopted  already. 

The  Interstate  Commerce  Commission 
rightly  omits  from  its  discussions  the  tres- 
passers killed  and  injured,  because  these 
figures  do  not  affect  the  main  question. 
(What  Mr.  Thompson  means  by  charging 
that  trespassers'  casualties  have  been  attrib- 
uted to  the  lack  of  the  block  system,  is  a 
mystery.)  The  Commission  is  also  right 
in  omitting  derailments,  for  the  reason  that 
the  prevention  of  derailments  is  a  compli- 
cated question  which  the  Government  is  not 
dealing  with.  And,  finally,  it  could  very  reas- 
onably omit  its  tabular  statistics  altogether 
and  confine  its  attention  entirely  to  the  dozen 
notable  collisions.  These  are  what  have 
aroused  the  public,  and  the  causes  of  these 
are  what  everybody  desires  to  grapple  with. 
It  may  be  true  that  the  train  despatchers 
of  America,  performing  highly  exacting 
duties  with  great  fidelity  and  skill,  have 
come  out  successful  999,995  times  out  of  a 
million.  But  if  the  other  five  cases  produce 
disastrous  butting  collisions,  and  the  col- 
lisions cause  harrowing  scenes  of  death  and 
suffering;  if  a  change  of  system  reduces  the 
errors  from  five  in  a  million  to  one  in  a 
million,  and  the  new  system  has  a  record 
of  years  to  prove  its  merits,  the  public  will 
demand  the  change. 


RAILROAD    SHOP    TOOLS. 


Those  who  have  followed  the  articles  on 
'Railroad  Shop  Tools"  printed  in  the  Rail- 
road Gazette  during  the  past  six  months, 
could  not  have  failed  to  notice  the  marked 
similarity  in  the  general  design  of  differ- 
ent makes  of  tools  of  the  same  type.  This 
similarity  is  due  to  the  fact  that  modern 
machine  tools  have  the  same  essential  parts 
that  they  had  ten  years  ago.  For  exampl2, 
a  shaper  still  consists  of  the  base,  the  ram, 
the  cross  rail,  the  table,  the  head,  etp.  Of 
course,  the  modern  machine  tool  is  a  much 
more  efficient  machine,  owing  to  the  number 
of  important  improvements  and  differences 
that  are  to  be  found  in  the  details  of  its 
design,  such  as  labor-saving  devices,  differ- 
ent types  of  feed  and  adjusting  mechanisms, 
etc.,  all  of  which  go  to  reduce  the  cost  of 
production.      The    latest    machine    tools    are 


heavier  and  stronger  than  those  designed 
several  years  ago.  This  is  due  to  the  fact 
that  the  makers  give  attention  to  the  in- 
creased stresses  which  are  imposed  on  the 
different  parts  of  the  machines  owing  to  the 
wide  use  of  modern  high-speed  tool  steel. 
Before  the  advent  of  high-speed  steel  most 
machine  tools  were  designed  more  or  le.^s 
by  the  "rule  of  thumb"  method;  but  now 
the  makers  realize  that  their  designs  must 
be  based  on  thoroughly  scientific  principles, 
so  that  the  metal  will  be  placed  where  it 
will  do  the  most  good.  Almost  every  type 
of  modern  machine  upon  the  market  is 
equipped  with  some  sort  of  a  variable  speed 
mechanism.  These  devices  are  thought  by 
many  to  be  more  of  a  fad  than  an  actual 
necessity,  especially  in  railroad  shops, 
where,  as  a  rule,  each  machine  is  bought  to 
do  a  special  class  of  work.  Of  course,  where 
a  machine  handles  a  wide  range  and  variety 
of  work  a  variable  speed  attachment  is  use- 
ful. In  general,  however,  a  few  speed  and 
feed  changes  will  meet  the  requirements  of 
railroad  shops.  A  marked  increase  in  the 
number  of  direct  connected,  motor-driven 
tools  is  noted.  This  type  of  drive  is  efficient 
and  convenient,  especially  for  heavy  isolated 
machine  tools,  as  it  makes  it  possible  to 
place  them  in  the  most  advantageous  posi- 
tion regardless  of  line  shafts.  For  the 
smaller  tools  it  is  still  a  question  whether  a 
direct  connected  drive  is  the  best  method. 
It  is  generally  admitted,  however,  that  small 
tools  should  be  group  driven.  When  the 
group  drive  is  employed,  constant-speed  mo- 
tors are  used.  It  is  best  to  use  the  same 
size  and  make  of  motor  for  driving  each 
group,  thereby  reducing  the  number  of  re- 
pair parts  to  be  carried  in  stock.  New  tools 
should  also  be  selected  so  as  to  minimize 
the  variety  of  designs.  This  practice  will 
be  found  particularly  economical  in  ca.^es 
where  jigs  are  used,  for  then  the  jigs  can  be 
made  to  fit  more  than  one  machine.  Many 
machine  tool  users  are  demanding  i)Ositive 
drives  and  feeds.  Positive  feeds  are  a  neces- 
sity in  many  cases — as,  for  example,  when 
fine,  accurate  work  and  thread  cutting  is  to 
be  done — but  on  the  larger  machines  where 
precision  work  is  not  essential,  the  friction 
drive,  whether  a  belt  or  disc,  is  preferable, 
as  it  acts  as  a  safety  device  when  the  tool 
becomes  jammed  and  will  relieve  the  ma- 
chine of  dangerous  strains.  Two  machines 
which  have  been  described  in  the  Railroad 
Gazette  that  are  gaining  in  popularity  in 
railroad  shops,  are  the  horizontal  and  ver- 
tical turning  and  boring  mills.  Thfese  ma- 
chines are  now  used  for  turning  cylinder 
ring  castings,  boring  out  driving  boxes,  etc., 
work  which  was  formerly  done  on  a  lathe. 
The  double-head  boring  mill  is  especially 
useful  in  many  cases,  and  the  ease  and 
quickness  with  which  work  can  be  chucked 
on  this  type  of  machine,  has  had  much  to  do 
with  their  almost  universal  use.  Because  of 
the  great  variety  of  work  which  these  ma- 
chines are  called  upon  to  do,  it  may  almost 
be  said  to  be  an  unwritten  rule  never  to 
chuck  a  piece  of  work  vertically,  as  in  a 
lathe,  when  it  can  be  chucked  horizontally, 
as  in  a  boring  mill. 


Several  months  ago  we  had  occasion  to 
point  out  the  absurd  disparities  and  blun- 
ders in  the  annual  reports  of  the  Railroad 
Commission  of  Connecticut.  The  report  for 
1904    just    published    brings    some    of   those 
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flaws  out  in  grotesque  relief.  The  report 
for  1902  returned  the  "average  cost  of  the 
equipment"  of  the  steam  roads  of  the  state 
at  $6,984  per  mile  (cents  omitted).  This 
item  was  changed  in  the  report  of  1903  to 
$84,848  a  mile,  which  now  drops  (for  1904) 
to  $13,624  a  mile — itself  almost  double  the 
return  for  1902.  In  other  words,  if  we  take 
these  astonishing  returns  as  an  index,  the 
equipment  of  Connecticut's  steam  roads  in- 
creased about  twelve-fold  one  year  and  fell 
some  84  per  cent,  the  next.  Such  dizzy 
vagaries  of  "official"  figures  the  statistician 
may  well  be  excused  from  further  analyzing. 
Again,  another  point  of  our  attack  was  a 
huge  blunder  of  the  Commission  last  year 
(1903)  in  the  simple  addition  of  its  own 
figures  showing  capitalization  per  mile  of 
the  electric  roads  of  the  state  in  stock,  bonds 
and  floating  debt.  In  its  report  now  (1904) 
the  commission  balks  at  that  simple  sum- 
mation of  mileage  capitalization  and  shifts 
the  process  to  "cost  of  construction  and 
equipment,"  $86,612  a  mile,  a  big  leap  from 
the  $80,773  returned  last  year  for  the  same 
item  and  a  still  more  fantastic  contrast  with 
the  blundered  $71,728  returned  last  year  for 
stock,  bonds  and  floating  debt  capitalization 
combined.  The  Commission,  however,  this 
year  sets  up  a  kind  of  apology  in  a  state- 
ment that  the  inclusion  of  gas,  electric  light, 
water  and  power  plants  "plays  havoc"  with 
the  Connecticut  street  railway  statistics,  and 
it  very  gently  lays  the  blame  on  the  State 
Legislature.  But  when  did  the  Connecticut 
Railroad  Commission  ever  seriously  press 
that  matter  on  legislative  attention?  When 
did  it  suggest  or  bring  forward  a  remedial 
or  preventive  measure?  What  has  it  ever 
done  to  thwart  the  enormous  over-capitaliza- 
tion of  Connecticut  trolley  roads,  and  what 
general  policy  of  any  kind  has  it  ever  urged 
or  adopted?  At  the  time  when  the  State  Leg- 
islature ordered  street  railway  returns  to 
be  made  did  not  the  Commission  leave  to 
the  voluntary  initiative  of  a  private  citizen 
the  measure  which  compelled  those  returns 
to  be  printed?  But  words  are  almost  wasted 
in  commenting  on  a  commission  of  such  a 
character.  It  is  simply  the  by-product  of  a 
lax  and  usually  partisan  state  policy  that 
creates  a  perquisite  in  place  of  what  should 
be  an  office  of  useful  and  exalted  public  ser- 
vice— a  policy  by  no  means  restricted  to 
Connecticut.  The  so-called  "political"  com- 
mission is  so  familiar  an  evil  that  it  inter- 
prets itself  by  the  simple  adjective. 


Steel  sheet  piling  for  foundation  and  cais- 
son work  is  of  comparatively  recent  origin, 
4)ut  because  of  its  manifest  superiority  over 
timber  sheet  piling  in  a  great  number  of 
applications  it  has  met  with  the  approval  of 
contractors  and  other  users  and  has  been 
extensively  employed.  The  chief  advantage 
claimed  for  it  is  that  it  is  practically  in- 
destructible and  can  be  used  over  and  over 
again.  It  is  also  claimed  that  it  is  driven 
more  easily  than  timber  piling.  This  claim 
seems  to  be  substantiated  in  practice,  but 
the  withdrawal  of  the  piling,  after  the  com- 
pletion of  the  work,  has  been  found  to  be 
exceedingly  difficult  in  a  number  of  cases. 
This  may  be  ascribed  to  several  causes,  the 
chief  of  which  is  corrosion.  Steel  which  is 
imbedded  in  damp  ground  for  from  one  lo 
four  months  is  sure  to  rust,  and  this  rusting 
takes  place  chiefly  in  the  interlocking 
grooves  and  on  the  surfaces  next  to  the  earth. 
When  the  piling  is  withdrawn  this  rusting 
adds  greatly  to  the  resistance  and  increases 
the  difficulty  of  pulling  out  the  separate  piles. 
Some  little  time  ago  a  contractor  attempted 
to  withdraw  some  steel  piles  which  were 
badly  corroded,  having  been  in  the  ground 
some  time.  Bolts  IVt  in.  in  diameter  were 
passed   through   holes   in   the   web  near  the 
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top,  and  in  attempting  to  pull  the  piles  with 
these  bolts  the  bolts  were  sheared  off  clean. 
Although  the  effort  was  finally  successful, 
the  contractor  thought  that  it  cost  him  about 
as  much  as  the  piling  was  worth  to  save  it. 
A  large  user  of  steel  piling  has  suggested 
that  one  way  to  get  rid  of  corrosion  to  a 
large  extent  is  to  fill  the  interlocking  grooves 
with  a  heavy  grease  before  putting  the  piles 
in  the  ground,  and  though  a  large  part  of 
this  grease  would  doubtless  be  forced  out 
in  driving,  enough  would  remain  on  the  sur- 
faces in  contact  to  prevent  corrosion  and  to 
act  as  a  lubricant  to  facilitate  withdrawal. 
Some  designs  of  interlocking  steel  piling 
which  are  built  up  from  rolled  sections,  riv- 
eted together,  are  difficult  to  withdraw  be- 
cause of  the  increased  resistance  furnished 
by  the  rivet  heads.  This,  of  course,  could 
be  overcome  by  countersinking  the  rivet 
heads.  As  a  general  rule,  where  difficulty 
is  experienced  in  withdrawing  steel  piling 
because  of  corroded  joints,  one  or  two  blows 
on  top  of  each  pile  with  the  hammer  of  a 
pile  driver,  if  it  is  conveniently  near,  will 
break  the  rust  joint  and  loosen  the  pile  from 
those  on  each  side  of  it,  so  that  it  can  be 
drawn  easily  and  quickly  with  a  steady  up- 
ward pull  with  block  and  tackle,  or  other 
means. 


As  Mr.  Slason  Thompson  mixes  some  truth 
with  his  curious  compilations  of  errors,  we 
have  In  another  article  noticed  his  Chicago 
paper  to  the  extent  of  restating  the  main' 
facts  on  which  is  based  the  demand,  con- 
stantly becoming  more  widespread,  for  the 
extension  of  the  use  of  the  block  system. 
Mr.  Thompson  seems  to  be  trying  to  show 
that  this  demand  is  of  no  account  or  does 
not  exist;  but  he  does  not  disturb  the  facts, 
though  to  the  superficial  reader  he  might 
seem  to  be  doing  so.  But  there  is  one  of 
his  assertions  in  which  he  may  have  the 
support  of  some  railroad  men,  and  it  will 
be  proper  to  add  a  word  concerning  it.  We 
mean  the  allegation  that  "the  inevitable  ten- 
dency of  the  block  system  is  to  beget  care- 
lessness in  the  train  crews."  In  another 
place  he  seems  to  think  that  block  signals 
are  likely  to  "overburden  public  traffic," 
meaning,  we  suppose,  that  they  will  delay 
trains  unreasonably.  But  what  particular 
brand  of  carelessness  is  it  that  so  materially 
improves  the  safety  of  passengers?  If  refer- 
ence is  made  to  the  neglect  of  rear  flagmen 
to  flag,  in  cases  where  they  know  that  their 
trains  already  have  the  protection  of  the 
block  signal,  it  may  be  answered  that  many 
superintendents  who  require  flagging  to  be 
kept  up  the  same  with  the  block  signals  as 
without  them,  do  succeed  in  enforcing  flag- 
ging as  well  as  before.  This  indicates  that 
the  trouble  is  with  the  superintendent,  not 
with  the  system.  Something  seems  to  "be- 
get carelessness"  in  trainmen  under  all  sys- 
tems, unless  the  superintendent  keeps  after 
the  men  constantly.  One  great  merit  of  the 
block  system  is  that  the  superintendent  can 
readily  watch  the  men  on  whom  he  depends 
for  the  protection  of  his  trains  from  colli- 
sion, whereas  under  the  old  system  he  must 
always  depend  largely  on  the  flagman,  who 
performs  his  duties  under  such  varied  and 
elusive  conditions  that  it  is  difficult  to  watch 
him  effectively.  Neither  is  the  block  system 
responsible  for  delaying  trains.  It  is  pos- 
sible, of  course,  to  make  block  sections  long 
enough  to  keep  trains  an  hour  a  part.  But, 
on  the  other  hand,  it  is  possible  to  make 
them  short  enough  to  reduce  the  time  in- 
terval between  trains  to  two  minutes  or  less. 
No  rational  minded  superintendent  is  going 
to  blame  the  system  for  the  length  of  his 
block  sections;  he  knows  that  the  trouble  is 
due  to  his  own  attempt  to  accomplish  the 
impossible;   to  secure  both  safety  and  celer- 
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ity  without  increasing  his  expenses.  Where 
trains  are  run  at  30  miles  an  hour  four  min- 
utes apart,  they  may  with  good  luck  get 
along  for  years  without  the  block  system, 
for  they  will  usually  be  about  two  miles 
apart.  But  if  the  road  decides  to  abandon 
dependence  on  luck,  introduces  the  block 
system,  and  sets  the  signals  four  miles  apart, 
the  time  interval  must  at  once  be  length- 
ened to  eight  minutes.  There  is  no  mystery 
about  this.  The  capacity  of  the  road  is  re- 
duced 50  per  cent.  On  the  other  hand  block 
signals  one  mile  apart  would  increase  the 
capacity  of  the  road  approximately  100  per 
cent,  as  compared  with  the  four-minute  time 
interval.  ■* 


NEW  PUBLICATIONS. 


Locomotive  Operation.  A  technical  and 
practical  analysis.  By  G.  R.  Henderson. 
Chicago:  The  Railway  Age,  1904.  Cloth, 
536  pages.  Price,  $3.50. 
Previous  books  on  the  locomotive  relate  to 
locomotive  design,  locomotive  running  or  a 
combination  of  these  in  the  form  of  a  cate- 
chism intended  for  engineers  and  flremen. 
There  is  the  classic  work  by  Holly  and  Col- 
burn,  which  is  out  of  date,  and  other  elabo- 
rate works  in  French  and  German;  but  there 
is  no  modern  work  in  English  in  which  the 
subject  of  locomotive  operation  on  American 
railroads  is  treated  in  such  an  original  and 
satisfactory  manner.  The  author  is  a  me- 
chanical engineer,  well  known  on  account  of 
his  valuable  reports  written  for  the  Master 
Mechanics'  Association  on  locomotive  propor- 
tions, tonnage  rating,  train  resistance,  etc. 
He  lias  had  a  large  experience  as  a  machinist, 
a  mechanical  engineer  and  a  motive  power  of- 
ficer, and  has  a  thorough  technical  education. 
The  book  is  written  from  the  technical  and 
practical  standpoint,  and  is  intended  for  the 
men  employed  in  mechanical  departments  of 
railroads,  as  well  as  for  students  in  the  rail- 
way course  in  technical  schools.  For  the  lat- 
ter, the  mathematics  necessary  for  derivation 
of  various  formulae  are  given  in  full,  and  the 
treatment  is  as  scientific  as  could  be  desired. 
For  the  practical  man  the  final  formula  is 
given  in  simple  form  for  direct  application, 
and  much  of  the  information  is  given  in  the 
form  of  tables  and  diagrams,  from  which 
data  can  be  taken  directly.  It  is  exception- 
ally well  illustrated  with  carefully  prepared 
drawings.  It  is  a  complete  treatise  on  the 
subject  of  locomotive  operation,  and  the  aim 
has  been  to  apply  scientific  principles  to 
modern  locomotive  practice,  and  the  deriva- 
tion of  the  formula  is  given  so  as  to  avoid 
the  necessity  of  reference  to  other  text-books. 
The  book  treats  of  inertia  and  its  application 
to  starting  and  stopping,  centrifugal  force 
on  curves,  the  effect  on  rods  and  recipro- 
cating parts,  counterbalance,  steam  action, 
valve  motion  quantity  of  steam,  condensation 
in  cylinders,  rotative  force,  pressure  on  rail, 
strains  induced  in  pistons,  cranks  and  axles 
and  rods,  drifting  and  relief  valves,  slipping, 
traction  increasers,  steam  capacity,  hauling, 
water  and  fuel  consumption. 


TRADE   CATALOGUES. 


Machine  Tools.— The  Pratt  &  Whitney  Co., 
Hartford,  Conn.,  sends  a  pamphlet  bearing 
the  title  "New  Designs. '  Illustrations  and 
descriptions  of  engine  lathes,  turret  lathes, 
shaping  machines,  milling  machines,  mul- 
tiple drills,  etc.,  are  given. 


Mechanical  Stokers. — The  Westinghouse 
Machine  Company,  East  PittsbuVg,  Pa.,  sends 
an  illustrated  boklet  entitled  "A  Few  Words 
About  Mechanical  Stokers."  A  full  detailed 
description  of  the  Roney  stoker  Is  given  as 
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well  as  a  number  of  cross  section  drawings 
•which  show  the  details  of  its  construction. 
Illustrations  of  some  important  power  plants 
equipped  with  this  stoker  are  also  shown. 


Union  Pacific  issues  a  14-page  pamphlet 
giving  a  tabulated  statement  of  the  crop 
yields  of  all  counties  in  Nebraska  for  1904, 
McPherson  county  excepted.  The  report 
shows  the  acreage  of  all  crops  produced  in 
the  state  during  the  year,  with  estimates  of 
the  yield  per  acre  for  each.  A  similar  bul- 
letin has  been  issued  for  Kansas,  making 
the  eighteenth  agricultural  bulletin  issued 
by  the  passenger  department,  the  practice 
having  been  only  recently  begun. 


CONTRIBUTIONS 


Design  for   Reinforced   Concrete  Retaining 
Wall. 
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to  weight  of  wall  and  earth  pressure  (with- 
out surcharge)  must  cut  the  center,  or  very 
near  the  center,  of  the  base.  The  resultant 
due  to  the  above  pressures,  and  including 
the  surcharge,  must  cut  the  base  inside  the 
middle  third.  At  the  same  time  the  allow- 
able soil  pressure  must  not  be  exceeded  at 
the  toe. 

Forms  and  Reinforcing. — The  forms  must 
be  as  simple  and  readily  constructed  as  those 
for  plain  walls.  The  reinforcing  bars  must 
not  have  any  difficult  kinks  or  bends,  so  as 
to  avoid  the  necessity  of  skilled  labor  in 
the  field. 

Volume  of  Concrete. — The  volume  of  con- 
crete shall  not  be  reduced  to  such  an  extent 
that  the  cost  per  yard  of  machine  mixing, 
handling  and  placing  of  concrete  will  exceed 
that  for  a  plain  wall. 
^Formulae. — Retaining  wall  formulae  were 
taken  from  "Retaining  Walls  for  Earth,"  by 
Prof.  M.  A.  Howe,  and  the  following  are  the 
ones  used  for  the  resultant  earth  pressure 
and  its  pitch: 


Chicago,  Dec.  1,  1904. 

To    THE   EdITOB   of  THE    RaH-ROAD    GAZETTE : 

Considerable  data  have  been  published 
from  time  to  time  concerning  reinforced  con- 
crete structures  for  all  railroad  purposes 
with  the  exception  of  retaining  walls.  In 
track  elevation,  concrete  retaining  walls, 
usually  very  massive,  are  being  used  quite 
extensively,  and  it  would  appear  that  rein- 
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bedment.  These  unit  stresses  are  based  upoa 
tests  made  at  six  of  the  leading  universities 
of  this  country,  which  tests  prove  without 
a  doubt  that  the  ultimate  strength  of  the  re- 
inforced concrete  structure  is  the  elastic 
limit  of  the  reinforcing  steel. 

The  method  of  procedure  was  as  follows: 
Pig.  1  shows  the  direction  and  intensity 
of  the  resultant  for  6  ft.  of  surcharge.  The 
soil  pressure  at  the  heel  and  toe  are  shown 
for  0,  4  and  6  ft.  of  surcharge.  The  toe  is 
reinforced  for  the  maximum  soil  pressure 
and  the  heel  for  the  actual  weight  of  the 
earth  prism.  Fig.  2  shows  the  resultant 
earth  pressure,  B,  applied  directly  to  the 
back  of  the  masonry  and  combined  with  the 
weight  of  the  masonry  above  the  plane  "BB." 
The  resultant  pressure  cuts  the  plane  "BB" 
just  inside  of  the  masonry  at  the  toe  and 
produces  a  negative  pressure  at  the  heel. 
Care  must  be  taken  not  to  exceed  the  al- 
lowable pressure  on  the  masonry  at  the  toe- 
in   the   plane    "BB."     Reinforcing  bars   are 
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where  H  ^  vertical  height  of  wall  plus  the 

surcharge. 
W  =  weight  of  1  cu.  ft.  of  concrete  = 

150  lbs. 
Y  =  weight  of  1  cu.  ft.  of  earth   =  150 

lbs. 
(i  ■=^  angle  of  repose  of  earth  =  30 

deg. 
a  =  angle  back  of  wall  makes  with 

the  vertical. 
E  =  resultant  earth  pressure  in  lbs. 

per  lineal  ft.  of  wall, 
d  =  angle   resultant   E    makes   with 

the  horizontal. 
The  formula  used  for  the  reinforced  con- 
crete is  by  Mr.  A.  L.  Johnson.     This  formula 

^Jop_  of_  Mcrxifrmm_  Surchar^e^ 


. Jooaf  Fill 


Fig.  1. 

forced  concrete  could  be  used  quite  eco- 
nomically in  such  walls,  if  the  volume  of 
concrete  could  be  reduced  to  some  extent,  at 
the  same  time  keeping  the  cost  of  supervis- 
ion, of  forms,  and  the  mixing  and  placing  of 
the  concrete  the  same  as  for  the  plain  wall. 
The  design  presented  here  was  intended  to 
meet  these  requirements  and  at  the  same  time 
have  as  much,  if  not  more,  stability  than  the 
average  design  of  retaining  wall. 

The  following  assumptions,  methods  of 
design  and  ideas  of  construction,  were  used 
in  this  design: 

Twe  of  Wall. — A  wall  having  the  same 
general  outline  as  an  ordinary  retaining 
wall,  to  which  any  reliable  theory  could  be 
applied. 

Assumptions. — The  plane  A  B  (Fig.  1)  was 
assumed  to  be  the  back  of  the  wall  and  the 
prism  of  earth  A-B-C-D-A  a  part  of  the  wall. 
The  weight  of  this  prism  is  less  than  one- 
fourth  the  total  weight  of  wall. 

Resultants. — The    resultant    pressure    due 
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to  be  provided  to  take  the  stress  caused  by- 
negative  pressure  at  the  heel.  Fig.  2  also 
shows  the  resultant  pressure  on  the  upper 
portion  of  the  wall.  This  portion  is  treated 
as  a  simple  cantilever  beam. 

Fig.  3  shows  a  cross-section  of  the  com- 
pleted wall,  giving  sizes  and  spacing  of  rein- 
forcing bars.  It  is  very  probable  that  there 
should  be  additional  bars  placed  in  the  bot- 
tom of  the  wall,  running  longitudinally,  to- 
give  additional  safety  for  possible  settlement. 
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Fig.  2. 

can  be  adapted  to  either  a  high  or  low  elastic 
limit  steel. 

Unit  Htresses. — The  metal  reinforcing  used 
is  a  high  elastic  limit  steel  and  the  allow- 
able unit  stress  for  tension  is  12,500  lbs.  per 
sq.  in.,  which  gives  a  factor  of  safety  of  4 
where  the  elastic  limit  is  50,000  lbs.  per  sq. 
in.  If  32,000-lb.  elastic  limit  steel  is  used, 
the  allowable  unit  stress  should  be  8,000  lbs. 
per  sq.  in.  in  order  to  have  the  same  factor 
of  safety.  The  allowable  working  stress  for 
imbedment  of  the  bars  shown  is  250  lbs.  per 
lineal  inch  of  imbedment,  and  for  plain  ma- 
terial about  ICO  lbs.  per  lineal   inch  of  im- 


Fig.  4. 

Fig.  4  shows  cross-section  of  a  plain  con- 
crete wall  having  the  same  stability  as  the- 
steel-concrete  wall.  The  following  compari- 
son  of  costs  is  for  the  total  cost  of  wall,  in- 
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•eluding  contractor's  profit,  and  exclusive  of 
-excavation. 

riain    Concrete   Wall,  Per  LAn.   Ft. 

In  place. 

•Concrete   4.8  cu.  yd.  at  $4  per  yd.     $1"J.2U 

Forms    115  ft-Ii.M."   31    "  M..         3.56 

Total     $22.76 

Steel-Concrete  Wall,  Per  Lin.  Ft. 

Concrete    3.45  eu.  yd.  at  $4.10  per  yd.  $14,18 

Forms 115  ft. B.M.  "   31.00     "    M.  3.56 

Steel  bars  ..  .      109  lbs.         "       .03%prlb  3.54 

Extra  fill    ....    1.34  cu.  yd.    "        .20  per  yd.  .27 

Excavt'n.    ..    0.32  cu.  yd.   "       .20  per  yd.  .06 

Total    $21,61 

These  estimates  show  a  saving  of  $1.15  per 
lineal  foot  of  wall,  in  favor  of  the  steel-con- 
crete wall.  If  the  cost  of  materials  is  higher, 
there  will  be  a  greater  saving  made. 

r.  F.    SINKS. 


the  assumed  height  of  120  ft.  is  60  ft,  though 
there  is  no  great  variation  for  10  ft.  greater 
or  less  length.  The  decreased  cost  of  spans 
is  balanced  by  the  increased  cost  of  towers 
and  foundations. 

As  the  height  of  trestles  decreases  to- 
wards the  ends,  the  length  of  the  interme- 
diate spans  will  decrease  also,  down  to  .30 
ft.  Or  if  the  trestle  be  low  throughout,  it 
will  be  economical  to  reduce  the  lengths 
of  all  the  spans  to  25  or  even  20  ft. 

H.  Q.  TYEEEIX, 
CHIEF  ENGINEEB  BKACKETT  BRIDGE  CO. 


The   New  Grand   Central   Station. 


Economic   Length  of  Trestle  Spans. 


Cincinnati.  Ohio,  Dec.  10,  1904. 
To  THE  Editor  of  the  Railroad  Gazette: 

For  the  purpose  of  obtaining  the  economic 
length  of  spans  for  trestles  of  various 
heights,  the  following  estimates  were  pre- 
pared and  are  submitted  as  being  of  value 
in  estimating  on  the  type  and  span  of  struc- 
tures of  this  kind.  The  assumed  loading  is 
that  given  in  Cooper's  latest  railroad  bridge 
specifications,  class  E  50.  This  loading  is 
gradually  coming  into  almost  universal  use 
>on  the  principal  American  railroads. 


The  New  York  Central  on  December  24 
submitted  to  the  Board  of  Estimate  and  Ap- 
portionment of  the  City  of  New  York  for  ap- 
proval the  plans  of  the  terminal  improve- 
ments which  are  to  be  made  in  New  York, 
including  the  magnificent  new  passenger  sta- 
tion which  it  is  proposed  to  build  on  the 
site  of  the  present  station.  When  the  first 
Grand  Central  Station  was  built  in  1871  it 
was  considered  one  of  the  largest  and  finest 
terminals  in  the  world.  It  covered  four 
acres  and  had  two  acres  of  glass  in  the  train 
shed  roof.  In  1899  the  station  was  entirely 
remodeled  and  enlarged,  but  with  the  con- 
stant growth  of  the  through  and  suburban 


derbilt  avenue,  625  ft.  on  Forty-fifth  street, 
460  ft.  on  Lexington  avenue,  275  ft.  on  Forty- 
fourth  street,  260  ft.  on  Depew  place,  and 
300  ft.  on   Forty-second   street. 

In  addition  to  the  public  streets,  there  will 
be  connections  by  a  number  of  wide  private 
roadways  and  walks  to  Madison  avenue  on 
the  west  and  Lexington  avenue  on  the  east; 
thus  giving  the  traveling  public  facilities 
for  entering  the  station  not  only  from  Forty- 
second  street,  Vanderbilt  avenue  and  Depevr 
place  on  the  south,  but  from  Madison  ave- 
nue on  the  west  and  Lexington  avenue  on 
the  east. 

The  suburban  trains  will  come  in  on  a  lower 
level  than  the  express  trains,  thus  separat- 
ing the  two  classes  of  passengers  and  afford- 
ing better  facilities  for  both.  The  suburban 
concourse  will  provide  for  nine  tracks.  The 
express  concourse  will  be  slightly  depressed 
below  the  street  level  and  will  provide  for 
22  passenger  train  tracks,  two  baggage 
tracks,  two  mail  tracks  and  eight  express 
tracks,  making  43  tracks  in  all,  with  the 
platforms  so  connected  by  subways  and  ele- 
vators that  baggage,  mail  and  express  can 
be  quickly  transferred  without  crossing  the 
tracks. 

The  main  entrance  to  the  station  will  be 
on  Forty-second  street.  Its  architectural 
composition  is  three  massive  arches,  each 
arch  being  33  ft.  wide  and  60  ft.  high.     Be- 


Elevation   of   Proposed    New   Grand   Central    Station,    New   York    City. 


With  towers  30  ft.  center  to  center  of  bents, 
comparative  estimates  were  made  to  ascer- 
tain the  economical  length  of  intermediate 
spans  for  plate  girder  construction.  The  as- 
sumed height  is  120  ft. 

Weight  of  Steel  in  Trestles,  for  Various  Lengths  of 
Intermediate  ^pans. 


Length 
Inter- 

Weight  per 

lin.  ft. 

of  single  tr 

ack,  lbs. 

/ 

Traction 

span. 

Spans. 

Bents. 

bracing. 

Total. 

30 

433 

1,130 

380 

1,943 

40 

493 

1,080 

360 

1,933 

50 

556 

1,040 

345 

1,941 

60 

622 

995 

324 

1,941 

70 

741 

952 

315 

2,008 

80 

860 

910 

300 

2,070 

90 

988 

867 

285 

2,140 

100 

1,117 

800 

270 

2,187 

Taking  the  cost  of  steel  in  place  at  V/i 
<:ents  per  pound  for  girders,  and  4  cents 
per  pound  for  bents  and  bracing,  and  the 
cost  of  concrete  piers  in  place  at  $10  per 
yard,  then  the  cost  of  trestles  for  varying 
lengths  of  intermediate  spans  is  as  follows: 

Cost  of  Steel   Trestles  120  Ft.  Bi'jh,  for  Varying 
Lengths  of  Intermediate  Spans. 

Cost  per  lin.  ft.  of  trestle. 


Length 
inter- 
mediate 
span. 
30 
40 
50 
60 
70 
80 
90 
100 


Spans. 

$15.15 
17.25 
19.46 
21.77 
25.90 
30.10 
34.58 
39.09 


$45.2 
43.2 
41.6 
39.2 
38.0 
36.4 
34.6 
32.0 


racing. 

Piers. 

Total. 

15.2 

$12.00 

$87.55 

14.4 

10.00 

84.85 

13.8 

9.00 

83.69 

13.0 

8.00 

82.57 

12.6 

7.20 

83.76 

12.0 

6.60 

85.17 

11.4 

6.00 

86:58 

10.8 

5.50 

87.39 

These  estimates  show  that  the  most  eco- 
nomical  length   for   intermediate   spans   for 


traffic  of  both  the  New  York  Central  and  the 
New  York,  New  Haven  &  Hartford,  which 
shares  the  terminal  under  a  perpetual  agree- 
ment, it  has  become  entirely  inadequate  to 
the  present  or  future  needs  of  both  roads. 
In  the  Railroad  Gazette,  Jan.  2,  1903,  a  pre- 
liminary report  of  the  engineers  in  charge 
of  the  improvement  work  was  published  to- 
gether with  a  plan  of  the  proposed  arrange- 
ment of  approach  tracks,  yards  and  station 
building.  Since  that  time  the  plans  have 
been  revised  and  changed  in  many  ways  as 
new  problems  arose  but  the  general  scheme 
remains  the  same. 

The  plans  submitted  for  approval  by  the 
city  contemplate  the  use  of  an  area  of  19 
city  blocks  between  Forty-second  and  Fifty- 
seventh  streets,  Madison  and  Lexington  ave- 
nues. The  station  proper,  together  with  the 
post  office  and  express  buildings,  will  cover 
the  blocks  between  Vanderbilt  and  Lexing- 
ton avenues  from  Forty-fifth  to  Forty-third 
streets  inclusive,  and  the  block  fronting  on 
Forty-second  street  between  "Vanderbilt  ave- 
nue and  Depew  place. 

The  buildings  will  be  set  hack  from  Forty- 
second  street  about  40  ft.  and  back  from  Van- 
derbilt avenue  about  70  ft.,  so  as  to  afford  a 
generous  approach  to  the  station  and  give 
the  effect  of  140  ft.  open  space  on  the  Forty- 
second  street  front  and  130  ft.  open  space  on 
the  Vanderbilt  avenue  front.  The  frontage 
of   these   buildings  will   be  680   ft.  on  Van- 


yond  these  arches  is  an  enormous  ticket 
lobby  90  ft.  X  300  ft.  This  ticket  lobby  is 
on  the  level  with  the  street.  On  the  right 
of  this  lobby,  and  practically  a  part  of  it, 
is  the  outgoing  baggage  room.  After  pur- 
chasing his  ticket  and  checking  his  baggage, 
the  passenger  proceeds  to  the  express  trains 
by  entering  a  gallery  overlooking  the  grand 
concourse  and  thence  to  this  concourse, 
which  is  on  the  level  of  the  exiJtess  tracks. 
This  concourse  is  approached  by  four  grand 
staircases,  each  25  ft.  wide.  This  concourse 
is  the  largest  in  the  world,  being  160  ft.  by 
470  ft.  and  150  ft.  high,  with  wide  entrances  at 
each  end  extending  to  Madison  and  Lexington 
avenues.  Adjoining  this  concourse  are  the 
usual  waiting  rooms,  retiring  rooms,  caf6s, 
telephone  and  telegraph  facilities,  etc.  The 
waiting  rooms  will  contain  twice  the  area 
of  the  waiting  rooms  in  the  present  Grand 
Central  Station.  The  departing  and  arriv- 
ing passengers  will  pass  through  this  con- 
course, but  the  arriving  passengers  are  sep- 
arated from  the  departing  passengers,  thus 
avoiding  the  usual  confusion  in  a  railroad 
station  caused  by  the  meeting  of  incoming 
and  outgoing  passengers.  In  the  train  shed 
the  platforms  are  of  ample  width,  averag- 
ing from  15  ft.  to  18  ft.  wide,  whereas  the 
narrowest  platform  of  the  present  station  is 
but  8  ft.  wide  and  the  widest  is  but  12  ft. 
wide.  These  wide  platforms  afford  ample 
facilities  for  quickly  leaving  the  train  and 
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avoid  the  usual  crowding.  The  suburban 
train  shed  has  platforms  on  either  side  of 
the  train.  These  platforms  are  even  wider 
than  the  express  platforms,  ranging  from  17 
to  29  ft.  wide.  The  concourse  end  of  all  ex- 
press train  platforms  has  the  additional  ad- 
veintage  of  being  free  from  the  handling  of 
baggage. 

The  exit  from  the  station  is  along  Vander- 
bilt  avenue,  approached  by  ample  staircases. 
To  the  north  and  along  Vanderbilt  avenue 
is  the  incoming  baggage  room,  conveniently 
placed  for  arriving  passengers.  The  com- 
pany's cab  stand  is  on  the  level  of  the  con- 
course and  the  express  tracks.  It  will  be 
about  100  ft.  X  200  ft.  and  can  be  reached 
with  equal  facility  by  the  suburban  and  the 
express  passengers. 

Besides  the  main  entrances  and  exits  there 


sit  system.  Pipe  galleries  will  be  run  in 
Forty-second  street,  Vanderbilt  avenue  and 
Depew  place. 

The  baggage  room  adjoins  Depew  place, 
Forty-fifth  street  and  Vanderbilt  avenue, 
with  1,300  ft.  of  street  front  and  47,000  sq. 
ft.  of  floor  space,  sufficient  to  care  for  bag- 
gage in  rush  seasons  without  the  delay  in  de- 
livery now  experienced  at  all  large  stations. 

In  preparing  the  plans  for  the  new  sta- 
tion everything  has  been  sacrificed  to  the 
comfort  and  convenience  of  the  traveling 
public.  The  distinguishing  features  of  the 
arrangement  of  the  yards,  platforms  and 
head  house'  may  be  summarized  as  follows: 
Ample  facilities  for  getting  to  and  away 
from  the  station.  Cab  stand  situated  in  most 
convenient  place  for  arriving  passengers. 
Outgoing    baggage    room    convenient    to   the 


The  plans  have  been  so  drawn  that  at  any 
future  time  the  capacity  of  the  station  can 
be  doubled  without  in  any  way  interfering 
with  the  architectural  features  or  the  gen- 
eral scheme.  The  accompanying  illustration 
from  the  architects'  drawing  gives  some  idea 
of  the  size  and  magnificence  of  the  proposed 
building. 

Messrs.  Warren  &  Wetmore,  associated 
with  Reed  &  Stem,  are  the  architects  for  the 
station. 


Erecting    a    Plate    Girder    Bridge    With    a 
Gm   Pole. 


BY  J.  w.   pHrLirs.* 
One   of    the   most   interesting   engineering 
feats   in    connection    with    the    Lackawanna 
improvements  in  Newark,  N.  J.,  which  weie 


Erecting  a   37-Ton   Plate  Girder  with   a  Gin    Pole  at  Newark,   N.  J. — Delaware,   Lackawanna  &  Western. 


are  additional  entrances  and  exits  for  the 
suburban  passengers,  so  that  these  need  not 
enter  the  main  part  of  the  station,  but  can 
go  directly  from  the  street  to  the  train  or 
from  the  train  to  the  street  by  an  easy  in- 
cline, avoiding  all  staircases.  There  is  to 
be  provided  at  the  express  level  a  passage- 
way to  the  subway  station.  There  is  also 
a  splendid  entrance  and  exit  to  the  station 
by  way  of  an  incline  from  Madison  avenue, 
enabling  the  cab  or  foot  passengers  to  ap- 
proach or  leave  the  station  at  the  west  end 
of  the  grand  concourse.  At  the  subway  level 
there  is  provided  a  subordinate  concourse 
■with  ample  waiting  and  retiring  rooms.  At 
this  lever  there  will  be.  a  loop  for  quickly 
despatching  the  suburban  trains,  and  pro- 
vision has  also  been  made  for  a  possible 
connection  with  the  track.^  of  the  rapid  tran- 


ticket  offices  and  incoming  baggage  room 
convenient  to  the  exits.  Separation  of  in- 
coming and  outgoing  passengers,  thus  avoid- 
ing confusion.  Ample  waiting  rooms  and 
accessories  and  a  grand  concourse  large 
enough  to  accommodate  the  largest  holiday 
or  excursion  crowds.  Separation  of  subur- 
ban and  through  passengers  but  with  ar- 
rangements for  easily  getting  from  one  part 
of  the  station  to  the  other.  Waiting  vestibule 
for  those  desiring  to  meet  incoming  passen- 
gers.    Ample  baggage  handling  facilities. 

North  of  the  main  concourse  and  extend- 
ing entirely  around  this  part  of  the  build- 
ing above  the  level  of  the  train  shed  will 
be  the  company's  offices  containing  about 
2.!.0,000  sq.  ft.  of  floor  space  exclusive  of  cor- 
ridors. The  entrances  to  the  offices  will  be 
at  Forty-fifth  street  and  Park  avenue. 


described  in  the  Railroad  Gazette  Novem- 
ber 27,  1903,  was  the  erection  of  the 
highway  bridges  over  the  depressed 
tracks  in  the  western  part  of  the  city. 
The  bridge  which  carries  Roseville  ave- 
nue over  the  tracks  is  a  through  plate 
girder  bridge  with  floor  beams  and  string- 
ers, having  concrete  arches  between  the 
stringers  which  form  the  foundation  for  the 
asphalt  roadway-  Just  east  of  Roseville 
avenue  the  Montclair  Branch  begins  to  turn 
north  from  the  main  line  and  under  the 
bridge  the  main  line  is  on  a  2  deg.  30  min. 
curve  to  the  left,  and  the  branch  iine  is  on 
a  7  deg.  19  min.  curve  to  the  right.  A  single 
span  was  decided  upon  for  the  bridge  at  this 
point  and  this  called  for  one  girder  66  ft. 

*A.sslstant  Engineer.  D.,  L.  &  W. 
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2  in.  long  weighing  28  tons  for  the  east  side, 
and  one  girder  76  ft.  11  in.  long,  weighing 
37  tons,  for  the  west  side.  The  two  girders 
are  spaced  41  ft.  center  to  center,  leaving 
a  clear  width  of  roadway  of  39  ft. 

The  tracks  in  the  depression  at  Roseville 
avenue  are  20  ft.  below  the  crown  of  the 
roadway  or  street  level,  and  as  the  girders 
were  carried  to  the  site  on  cars  it  was  neces- 
sary to  unload  and  to  raise  them  to  this 
height  from  the  ears  standing  in  the  cut.  To 
do  this  job,  a  gin  pole  was  designed  in  the 
office  of  Mr.  Lincoln  Bush,  Chief  Engineer. 
It  was  made  up  of  three  sticks  of  yellow 
pine,  8  in.  x  16  in.  x  50  ft.  long,  giving  a 
total  cross-section  of  16  in.  x  24  in.  The 
three  sticks  were  securely  bolted  together 
and  the  pole  was  trussed  on  all  four  sides 
with  l'/4  in.  truss  rods.     A  cross-arm  10  ft. 


blocks  and  a  smaller  clamp  weighing  150 
lbs.  was  fastened  to  the  snatch  block.  One 
set  of  3-sheave  blocks  was  also  fastened 
from  the  top  of  the  gin  pole  to  an  anchor 
west  of  the  bridge  so  that  the  pole  could 
be  leaned  in  placing  the  girder  in  position. 
Five  sets  of  guy  lines  were  fastened  to  the 
top  of  the  gin  pole  to  keep  it  in  an  upright 
position. 

In  raising  the  east  or  shortest  girder,  the 
gin  pole  could  not  be  placed  nearer  than  10 
ft.  from  the  center  line  of  the  final  position 
of  the  girder  on  account  of  the  junction  of 
the  Montclair  Branch  with  the  main  line, 
and  this  girder  was  shifted  about  10  ft.  east 
after  it  was  raised  and  placed  on  the  abut- 
ments. This  shift  was  made  with  jacks,  the 
shoes  being  placed  on  rollers.  The  girder 
was  placed  on  cars  on  the  westbound  main 


and  the  girder  was  moved  up  near  the  gin 
pole  by  pulling  one  end  up  the  Montclair 
Branch  and  ihe  other  end  west  on  the  main 
line.  It  was  necessary  to  allow  the  ends  of 
the  girder  to  swing  slightly  on  their  bear- 
ings during  this  operation,  but  this  was  ac- 
complished without  any  trouble.  This  girder 
was  placed  on  an  exact  line  east  and  west 
when  it  was  lowered,  but  it  had  to  be  movfed 
about  two  feet  north  to  get  it  in  its  final 
position.  This  was  accomplished  by  lean- 
ing the  gin  pole.  It  required  30  minutes  to 
raise  the  small  girder  into  position  and  40 
minutes  to  raise  the  large  girder.  The  work 
was  done  between  11  a.m.  and  12  noon,  when 
traffic  is  very  light,  and  but  little  delay  to 
regular  trains  resulted  from  either  opera- 
tion. Two  days  elapsed  between  the  raising 
of  the   first  and  second  girders.     These  gir- 


Erecting  a   37-Ton   Plate   Girder  with  a  Gin   Pole  at  Newark,   N.  J. — Delaware,   Lackawanna  &  Western. 


long  and  projecting  out  on  each  side  of  the 
pole  was  attached  on  top  and  to  this  the 
lifting  blocks  were  fastened. 

In  raising  the  girders  an  endless  rope  ar- 
rangement was  used.  One  end  of  a  2-in. 
manilla  rope  was  fastened  to  one  of  the 
winding  drums  of  a  50-ton  steam  wrecking 
crane  and  the  other  end  was  fastened  to 
one  of  the  drums  of  a  stationary  hoisting 
engine  provided  for  the  purpose.  This  ar- 
rangement made  it  possible  to  pull  on  either 
end  or  on  both  ends  simultaneously  in  rais- 
ing the  girder.  Two  sets  of  35-ton,  3-sheave 
blocks  were  used  with  an  extra  set  of  single 
snatch  blocks  placed  in  between  to  equalize 
the  load.  The  weight  was  taken  from  ihc 
girder  to  the  blocks  by  means  of  clamps. 
Two  50-ton  clamps  weighing  500  lbs.  each 
were  fastened  to  each  of  the  sets  of  35-ton 


line  beside  the  gin  pole  and  the  ends  were 
pulled  around  in  position  by  hand  lines. 

To  raise  the  largest  or  west  girder  the 
pole  was  shifted  to  a  position  just  west  of 
the  final  position  of  this  girder.  The  pole 
was  moved  to  the  new  position  by  sliding 
it  along,  being  kept  upright  by  tight- 
ening and  slackening  off  the  guy  lines. 
This  girder  was  loaded  on  two  extra  long 
flat  cars  and  the  cars  were  placed  on  the 
westbound  main  line.  An  extra  empty  flat 
car  was  placed  on  the  Montclair  Branch 
track  opposite  the  flat  car  on  the  main  line 
standing  farthest  to  the  west.  The  west  end 
of  the  girder  was  shifted  by  a  50-ton  steam 
wrecking  crane  from  the  flat  car  on  the 
main  line  to  the  car  standing  on  the  branch 
track.  The  enipty  flat  car  thus  released  on 
the  main  line  was  drilled  out  of  the  train 


ders  were  raised  and  all  the  iron  work  on 
this  improvement  is  being  erected  by  a  gang 
of  journeymen  iron  workers  employed  by 
the  Lackawanna  Railroad  under  the  direc- 
tion of  W.  J.  McNeely,  General  Foreman. 


It  has  been  decided  to  double-track  sec- 
tions of  the  Siberian  Railroad  (not  the  whole 
road),  and  $5,000,000  has  been  appropriated 
therefor.  The  Ministry  of  War  and  the  Gen- 
eral in  Chief  have  united  in  praising  the 
admirable  way  in  which  the  railroad  has 
been  worked  and  its  capacity  increased  since 
the  war  began.  When  it  opened  the  line  could 
pass  only  four  trains  each  way  daily;  now 
several  times  as  many.  Troops  and  supplies 
have  been  forwarded  regularly  and  in  suf- 
ficient quantities,  and  at  the  same  time  the 
work  of  construction  vigorously  prosecuted. 
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Table  Showing  Mileage  Built  in  1904,  Classified  by 
States. 


3 


Xo.  of  Cos. 
building. 

Alabama   5 

Alaska    2 

Arizona    1 

Arkansas   9 

California    ....        11 

Colorado    5 

Florida    4 

Georgia    7 

Idaho    1 

Illinois    7 

Indiana  

Indian  Ter.   . .  . 

Iowa 

Kansas    

Kentucky    

Louisiana     .... 

Maine    

Maryland  .... 
Massachusetts  . 

Michigan     

Minnesota  .... 
Mississippi     . .  . 

Missouri     

Montana     

Nevada    

New  Jersey  .  . . 
New  Mexico  ..  . 
New  York  .... 
North  Carolina 
North    Dakota. . 

Ohio    

Okla.  Ter 

Oregon    

Pennsylvania  . 
Rhode  Island  . 
South  Carolina. 
South    Dakota. . 

Tennessee    

Texas    

Utah    

Vermont     

Virginia    

Washington  . .  . 
West  Virginia. 
Wisconsin  .... 
Wyoming    


No.  of  Cos. 
1904.  building. 
110.«4  4 


15 

59.66 
142.43 
191.3 
139.1 

54.07 
119 

13.39 
162.78 

39 
150.49 

29 

29 

20 
128.61 

20 

15.8 

21.7 
221.49 
267.93 
270.44 

67.29 

176.50 

7.64 

10.62 
2 

49.2 

32.85 

83.3 
163.22 

23 
195.85 

i7.3 
20 
98.9 
323.28 
10 

12.94 
53.31 

174.78 
81.85 

7 


1903. 
129.39 

10 
1U7.07 
230.77 
169.55 
89.07 
53.05 
133 

li4.3 

43.32 
386.8 
229.2 

69.45 

389.63 

6.5 

12.82 
2.37 
158.68 
262.1 
116.4 
236.2 

70.5 

20 
4.84 
158 

33.83 

94.5 
130.57 
134.19 
660.6 

21.75 

286.37 

3.4 

34 

15.56 

114.9 

361.26 

186.16 

5.25 

27.42 
111.22 
103 
125.48 


Total,  U.  S. 

Canada  

Mexico  


172  3,832.26  235  5,652 
7  316.39  11  687 
4     115.75     5     299 

UNITED   STATES. 

ALABAMA. 

Alabama  Central — Booth  to  Autaugaville.  10.00 
Alabama  Northern — Pyrlton  to  Ashland.  9.00 
Atlanta  &  Birmingham   Air  Line    (S.  A.  L.) 

— Coal  City  to  Birmingham    38.00 

Bay   Minette  &  Fort  Morgan — Bay  Minette 

South 10.00 

Louisville  &  Nashville — Turkey  C'k  branch. 

Fedora    to    Indio,    2.95    miles ;    Hogeland 

branch,  0.65   mile ;     Graves   branch,   2.62 

miles ;    Boyle's  Gap   branch,   2.08   miles ; 

Deming  branch,   1.73  miles;    total 10.03 

North    Alabama     (L.     &    N.) — Cain    Creek 

branch   i  8.05 

Oneonta  &  Atti'la    (L.  &  N.) — Altoona   to 

Attalla    15.56 


110.64 

ALASKA. 

Alaska  Central — Not  specified    10.00 

Council  City  &  Solomon  River — From  point 
10  miles  out  of  Dickson  City  to  mile- 
post  15    5.00 


15.00 


ABIZONA. 

Santa  Fe.  I'rescott  &  Phoenix — Florence  to 
Winkelman,  48.49  miles ;  Bradshaw 
Mountain  branch.  Saddle  to  Crown  King, 
6.17  miles;  Arizona  &  California  Junc- 
tion to  end  of  track,  5  miles  ;  total' 59.66 

ABKAXSAS. 

Cache  Valley — Sedgwick  to  Sach 'l      7.00 

Chicago,    Rock    Island   &   Pacific— De  ValjB 

Bluffs  to  Des  Arc   13.80 

Cotton      Belt     &     Northern — Onalaska     to     13.00 

Prltchard    3.50 

De  Queen  &  Eastern — From    end    of    track 

towards   Murfreesboro    21.00 

Freeo  Valley — Eagle  Millw  northeast   5.00 

Mississippi,      Arkansas      &      Western — Not 

Specified    8.00 

Missouri  Pacific — F:idorado  to  Louisiana 
and  Arkansas  State  line,  5.37  miles ;  Cot- 
ter to  Oregon  Flat.  35.27  miles  :  McGehee 
to  point  north,  20  miles :  Ark-  nsas  & 
Southwestern    connection   to   point   north 

3   miles:     total    63.64 

Perla  Northern — Peria  to  end  of  track.  ..  .        8.00 
St.  Louis  &  San   Francisco — From  point  4 

miles  out  of  Big  Creek  to  Evadale 12.49 


CALIFORNIA. 

Boca  4  Ix)yaIton — Beckwlth  to  6  miles  west 

6.  miles  :   spur  line,  2  miles  ;  total 8.00 

Butte  County — Parker  to  Sterling  City...  8.50 
Cgllfomla     Northwestern — Reclamation    to 

Napa    10.00 

llolton   H.  R, — Imperial  to  lloltvllle 15.00 

f'lii.    .'>  T;,-,sfcrn  —  lone  towards  Amador....      12.00 

•;  '  iMvei-McCloud  'to   I'.arth    15.00 

','..::     :  .':  y.an  side  (At.,  T.  &  S.  F.  Coast 

l.-.i..  ,        Richmond    to    Emeryville 11.47 

Oregon  A  Kureka — Camp  13  to  Big  Lagoon  18.00 
PHcervllle    A    Lake    Tahoe — Placervllle    to 

Ciralno 8.00 

"    '    'i  Northwestern     .\..  T.  &  S. 


F.)— Camp  9  to  Shively 2.30 

San  Pedro,  Los  Angeles  &  Salt  Lake — From 
point  411  miles  east  of  Daggett  to  Cali- 
fornia-Nevada State  line 65.50 

Southern  Pacific — Imperial  to  Calexico, 
12.71  miles  ;  Simi  tunnel  to  New  Chats- 
worth,   4.82  miles ;    total    17.53 

191.30 

COLOEADO. 

Colorado  &  Northwestern — Sunset  to  Eldo- 
rado          20.00 

Colorado   Springs  &  Cripple   Creek   District 

Ry 1.10 

Denver.    Northwestern  &  Pacific — Arena  to 

Arrowhead    59.00 

Rio    Grande    R.    R. — Pictou    to    Sunnyside 

Coal    Mines    7.00 

Uintah  R.  R. — Mack  to  Utah  State  line  .  .  .      52.00 


139.10 

FLOBIDA. 

Florida  East  Coast — Nomans  to  Homestead  18.00 
Florida  West   Shore — Ellenton   Junction   to 

Ellenton     1.67 

Natural  Bridge  R.  R. — Moody  to  Wacissa.  .  15.00 
South  Georgia  &  West  Coast — -Greenville  to 

Perry 20.00 

54.67 

GBOEGIA. 

Atlanta  &  Birmingham  Air  Line   (S.  A.  L.) 

— Howells  to  Rockmart 44.00 

Darien  &  Western — Darien  Junction  to  Lib- 
erty  City    18.00 

Dublin  &  Southwestern — Rentzviile  to  East- 
man       17.00 

Garbutt  &  Donovan  Short   Line — Lyons   to 

Selma    14.00 

Milltown  Air  Line — Milltown  to  Alapaha 
River,  3  miles  ;  Milltown  to  Banks  Mill, 
3  miles  ;    total   6.00 

Tallulah  Palls — Tiger  to  Clayton 3.00 

Wadley    &   Mt.   Vernon — Douglas  to   Willa- 

choochee    17.00 


119.00 

IDAHO. 

Northern    Pacific — Thornton  to   Kootenai.  .      13.39 

ILLINOIS. 

Chicago  &  Eastern  Illinois — 14  miles  south- 
west Woodland  Jet.  to  Villa  Grove,  47.50 
miles ;  completion  of  Findlay-Pana  line 
0.42  mile  ;  total 47.92 

Chicago,    Burlington   &   Quincy — Fenton   to 

Ebuer   14.8 

Cleveland,   Cincinnati.   Chicago  &  St.   Louis 

— Hillsboro    to    Lenox 43.30 

Elgin,  Joliet  &  Eastern — Rockdale  to  Rock- 
dale   Junction    7.00 

Illinois   Central — Matthews  to    Sand   Ridge     17.26 

Illinois,   Iowa   &  Minnesota — Aurora  to  Dc 

Kalb     28.00 

Toluca,     Marquette     &    Northern — McNabb 

Jet.    north     4.50 


162.78 


INDIANA. 

Cincinnati.  Bluffton  &  Chicago — Pennville 
to   Portland    

Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
— Lawrenceburg  Junction  to  Sunman,  18 
miles ;  Greensburg  to  Gobbs  Fork,  6 
miles  ;  total 

Southern    Indiana — ^Terre  Haute  north.... 


24.00 
5.00 


39.00 

INDIAN    TERHITOItY. 

Choctaw,  Oklahoma  &  Gulf  (C,  R.  I.  & 
P.). — From  point  7  miles  out  of  Hailey- 
ville  to   Wilburton    9.79 

Midland  Valley — Bokesha   to  Tulsa    125.00 

Missouri,  Kansas  &  Texas — Spur  to  M.,  K. 

&  T.   mines 3.70 

Muscogee    Union — Muscogee   to    Corretta.  .     12.00 

150.49 

IOWA. 

Chicago.   Anamosa   &  Northern — From   An- 

amosa  northwest  . ., , 10.00 

Newton   &  Northweste^— rGowrie  to  Rock-  ,  ', 

well  City    • 19.00 

29.00 

KANSAS. 

Kansas  City.   Mexico  &  Orient — MiUton   to 

Wichita    29.00 

KENTUCKY. 

Chesapeake    &     Ohio — Big    Sandy    branch, 

Elkhorn  City  to  Prestonburg 20.00 

LOUISIANA. 

Donaldsonvllle  &  Napoleonville  (T.  &  P.)  — 

Donaldsonville  to  Napoleonville 15.70 

Louisiana  Railway  &  Navigation — Irene  to 
Angola,  37  miles ;  Sarto  to  Naples,  7 
miles:    total    44.00 

Missouri  Pacific — Little  Rock  &  Monroe  con- 
nection     to    Farmersville    22.21 

Monroe   &   Southwestern — Monroe    towards 

WInnfleld    15.00 

Morgan's  Louisiana  &  Texas — Raceland  to 

■    Lockport     7.70 

New  Orleans,  Natalbany  &  Natchez — Natal- 

bany  to  Montpeller   16.00 

Tremont  &  Gulf — Eros  to  Chatham   8.00 

128.61 

MAINE. 

Eustls  R.   R. — From  point  on  main  line  of 

Phillips  &  Rangeley  to  lumber  section.  . .     15.00 

Somerset  R.  R. — Bingham  towards  Dead- 
water    5.00 


MARTLAND. 

Western  Maryland — Big  Pool  to  Hancock 
9.70  miles  ;  Wallbrook  to  Port  Covington 
6.10  miles ;    total    15.80 

MICHIGAN. 

Detroit  &  Mackinac — Last  3  miles  into  Che- 
boygan           3.00 

Harbor     Springs — Extension     of     Chrystal 

Springs  branch    2.00 

Manistique — Diller   to   Portage    6.00 

Munising  Ry. — Extension  of  East  branch.  .        2.50 
Wisconsin  &  Michigan — Quinnesec  to  Cundy 
1.20    miles ;     Nathan    to    the    Menominee 
River,  7.00  miles  ;  total 8.20 

21.70 

MINNESOTA. 

Minneapolis,    St.    Paul   &   Sault    Ste.   Marie 

— Detroit  City  to  Emerson    177.00 

Minnesota  &  Great  Northern  (Great  North- 
ern)— Thief  River  Falls  to  Greenbush, 
41.1  miles  ;  Forest  mine  spur,  2.39  miles ; 
Yates  mine   spur,  1  mile;   total 44.49 

221.49 

MISSISSIPPI. 

Gulf  &  Ship  Island — 2  miles  north  of  Shines 

to  Silver  Creek   15.13 

Illinois  Central — Biookhaven  to   Monticello     40.00 

Liberty-White  R.  R. — McComb  to  Liberty..      24.00 

Mississippi     &     Eastern^ — Quitman     to     the 

Alabama    State    line    20.00 

Mobile,  Jackson  &  Kansas  City — Stringer 
to  Newton,  39.50  miles ;  EUisville  Jet. 
to  EUisville,  6.50  miles :  Ackerman  to 
Naxapater,  36  miles  ;  New  Albany  to 
Dewey,  51.50  ;  total    133.50 

Natchez,     Columbia     &     Mobile — Booneville 

towards  Pearl  River 2.50 

Yazoo  &  Mississippi  Valley — Belzona  to 
Yazoo  City,  21.80  miles ;  Lambert  to 
Swan  Lake,  11.00  miles;    total 32.80 

267.93 

MISSOURI. 

Cape  Girardeau  &  Chester — Cape  Girardeau 

to  Jackson    10.00 

Chicago,  Burlington  &  Quincy — Old  Monroe 

to  Mexico   63.00 

Kansas  City,  Fort  Scott  &  Memphis — Spur 

to  coal  mines  in  Bates  County 3.56 

Mississippi  River  &  Bonne  Terre — Hoffman 
branch.  Bonne  Terre  to  Hoffman,  7.4 
miles  ;  Flat  River  to  Federal,  1.6  miles ; 
total   9.00 

Missouri  Pacific — Carthage  to  point  south- 
east   of   Galena 67.48 

Missouri  Southern — Ellington  to  Tralaloo  .      15.00 

St.  Louis.  Kansas  City  &  Colorado — Stover 

to  point  near  Leeds 102.40 

270.44 

MONTANA. 

Great  Northern — Whitefish  to  Rexford 59.85 

Northern  Pacific  Bitter  Root  branch,Charlos 

to  Darby 7.44 

67.29 

NEVADA. 

San  Pedro,  Los  Angeles  &  Salt  Lake — From 
20  miles  south  of  Caliente  to  18  miles  east 
of  California-Nevada   State    line 115.50 

Tonopah — Sodaville  to  Tonopah 61.00 

176.50 

NEW    MEXICO. 

Atchison,  Topeka  &  Santa  Fe — Extension  of 

Hot  Springs  branch 0.62 

Santa  Fe  Central — Moriarty  towards  mines     10.00 

10.62 

NEW  JERSEY. 

Central   of   New   Jersey — ^West    Second    St. 

branch 0.64 

Morristown     &    Erie — Whippany    to     Essex 

Fells    7.00 


7.64 

NEW    YORK. 

Lowville  &  Beaver  River — Lowville   to   111- 

ingsworth 2.00 

NORTH    CAROLINA. 

Aberdeen    Js    Rockfish — Rockflsh    to    Hope 

Mills 7.00 

Bee  Tree — Swannanoa  to  Craggy  Mountain  8.00 
Durham  &  Charlotte — Little  Kiver  to  Troy  4.00 
Norfolk   &   Southern — Mackey's       Ferry    to 

Plymouth 10.70 

Pamlico,    Oriental   &  Western — Newbern   to 

Bayboro 17.50 

Suffolk    &    Carolina — Norfolk    &    Southern 

Junction   to  Elizabeth  City 2.00 


49.20 


NORTH    DAKOTA. 

Dakota  &  Great  Northern  (Great  Northern) 
— Mohall  to  Sherwood,  14.85  miles  ;  Ed- 
more  towards  Munich,  18  miles;    total.. 

I  OHIO. 

Cincinnati,  Findlay  &  Fort  Wayne  (C,  H. 
&  D.) — Delphos  to  East  Mandale 

Lake  Erie  &  Pittsburg — Lorain  to  Berea.  . 

Mahoning  Valley  Western — Niles  to  Newton 
Falls,  14.40  miles  ;  Newton  Falls  to  Ra 
venna,  I.'!. 70  miles  :  Ravenna  to  Cuyahoga 
Falls.  14.70 ;    total 

Newburgh  &  South  Shore — Cleveland  to 
Newburgh   

Wheeling  &  Lake  Erie — Adena  branch.  May- 
nard  to  point  south  of  St.  Clairsville.  ..  . 


20.00 


11.50 
13.00 


42.80 
7.00 
9.00 

83.30 
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OKLAHOMA  TEBBITORT. 

Arkansas  Valley  &  Western  (St.  L.  &  S.  F.) 

— Knid  to  Avaid : 58.47 

Choctaw,  Oklahoma  &  Gulf  (C,  K.  I.  &  P.) 
— From  20  miles  out  of  Chandler  to  Guth- 
rie       10.45 

Denver,  Enid  &  Gulf^Euid  to  Coldwater.  .      14.00 

Missouri,  Kansas  &  Texas — Oklahoma  City 

to   Ada 84.30 

163.22 

OllEGUN. 

Sumpter  Valley — Sumpter  to  Tipton 23.00 

PENNSYLVANIA. 

Buffalo      &      Susquehanna — Driftwood      to 

Sykesville   50.00 

Buffalo,  Kochester  &  Pittsburg — Parkwood 
to  iselin,  10  miles  ;  Inaiana  to  near  Biack 
l>ick,  11  miles;  Js'ewcastle  to  Cement 
Works,   7  miles :    total 28.00 

Cherry    Tree   i;   Dixouville    (N.    Y.    C.   &   U. 

H.)    Cherry  Tree  to  Possum  Glory  Jet...      21.00 

ClearUeid  Southern  iN.  1.  C.  &  H.  K.)  — 
i'rom  point  4  miles  from  Potts  Kun  to 
Irvona    12.30 

Curweusville  &  Bower — Lumber  City  to  Cur- 

wensville   11.60 

Hickory  Valley — Delight  to  ^ueen 2.00 

Huntington   &  Broad   Top  Mountain — Kim- 

ber  ituu  branch 1.00 

Lehigh  &  New   England — Bath  Junction   to 

Bath    Port     1.50 

Mt.  Jewett.  Kinzua  &  Kiterville 3.1o 

Pennsylvania — uruiiant    branch,    10    miles  ; 

not  specitied,  23  miles  ;  total      33.00 

Pennsylvania  Lines  west — Uurgettstown  to 
mines,  1.7  mues  ;  MeadowlanUs  to  mines, 
1.72  miles  ;  liurgettstown  to  mines,  4.25 
miles  ;    total   7.67 

Philadelphia   &   Keading    1,U3 

Pittsburg,  summerviile  &  Clarion — Summer- 
ville  to  Cariou,  lo.o  miles  ;  Strattonville, 
to  Mill  Creek,   3..j  miles  ;     total 19.00 

Pittsburg,   Westmoreland  &  Somerset — Ligo- 

nier  towards   somerset    l.OU 

Susquehanna  &  New  lork — Hillsgrove  Junc- 
tion to  liihsgruve 2.00 

Wiliiamsport  Ac  Aorth  Branch — Birch  Creek 

Junction  to  iseruice l.OU 

190.8-0 

SOUTH    CAKOLINA. 

Alcolu   R.   R. — Hudsons   to   Beulah 4.00 

Pickens  R.  It. — Pickens  to  Easley 9.30 

Ware  Shoals — Barmore  to  \N  are  Shoals.   .  .        4.00 

17.30 

SOUTH    DAKOTA. 

South  Dakota  Central — Sioux  Falls  toColton     20.00 

TENNESSEE. 

Chattanooga  &  Montlake — Moutlake  to  coal 

mines 2.00 

Knoxville,  La  Follette  &  Jellico — Remainder 
of  line  between  Kuoxville  and  Saxton  not 
reported  in  1903,  63.1  miles  ;  Cow  Creek 
braucn,  13  miles  ;  Clear  l<ork  branch,  6.1 
miles  ;  Hog  Camp  branch,  2.9  miles ; 
spurs,  4.3  miles  ;    total 89.40 

Jiashville,  Chattanooga  &  St.  Louis — From 
point  3  miies  out  of  Coalmont  to  Coal- 
mont,  3  miles  ;  line  to  Eastlaud,4.5  miles ; 
total 7.50 

98.90 

TEXAS. 

Livingston  &  Southeastern — Livingston  to 
-Knoxviile 7.00 

Missouri,  Kansas  &  Texas — Austin  division, 

Georgetown  to  Austin 30.00 

Nacogdoches    &.   Southeastern — Nacogdoches 

to   Woden    10.50 

St.  Louis,  lirowusville  &  Mexico — Harlingen 
to  Fordyce,  56.00  miles  ;  Point  20  miles 
from  Robstown"  to  Xirowusville,  121.25 
miles ;    total     177.25 

St.  Louis  Southwestern  of  Texas — Mon- 
terey to  end  of   track    4.33 

San  Antonio  &  Aransas  Pass — Alice  to  Fal- 

f  urrias 36.00 

Texas  &  Gulf — Timpson  to  end  of  line  ....      15.00 

Irlnity  &  Brazos  Valley — Remainder  of  line 

between  Cleburne  and  Mexia   21.00 

Wichita  Falls   &   Oklahoma — Wichita  Falls 

to  Byers   22.20 

323.28 
UTAH. 

San  Pedro,  Los  Angeles  &  Salt  Lake — Near 

Frisco  to  Newhouse    7.00 

Uintah  R.R. — Colorado  State  line  to  Dragon       3.00 

10.00 

VIRGINIA. 

Louisville  &  Nashville — Mile-post  198  from 
Louisville  to  coal  property  of  Bell  Jellico 
Coal  Co..  1  mile;  Pennington  Gap  branch 
Pennington  towards  coal  lands,  3  miles ; 
total    . 4.00 

Norfolk  &  Western — Roanoke  Belt  line, 
2.34  miles  ;  Blair  to  Galax,  3  miles  ;  Rad- 
ford branch,  3.6  mijes ;    total   8.94 

12.94 

WASHINGTON. 

Northern  Pacific — Peninsula  branch,  mile- 
post  22  to  Moclips,  5.9  miles ;  Woodin- 
ville  to  Renton,  16.07  miles ;  new  lines 
in  Seattle,  Wash,  1.04  miles;    total 23.01 

Tacoma  Eastern — Nisyually  canyon  to  Ash- 
ford     ....;.. 1G.30 

Washington  &  Great  Northern — Curlew   to 

Midway 14.00 

53.31 
WEST    VIRGINIA. 

■Chesapeake    &    Ohio — Raleigh    to    end    of 


track,  10.6  miles ;  Thurmond  to  mines, 
4.1  miles  ;  Piney  Creek  to  end  of  track, 
0.8  mile  ;  Durbin  to  Bartow,  2.2  miles  ; 
total 17.70 

Coal  &  Coke — Otter  to  Gassaway 28.20 

Deepwater — Robson  to  Open  Fork 10.00 

Imboden    &    Odell — Blue    Creek    to    Tunnel 

No.   2 10.00 

Kanawha,  Glen  Jean  &  Western — Thur- 
mond   to    Kilsyth    4.00 

Morgantown  &  Kingwood — Bretz  to  Reeds- 

ville 2.50 

Norfolk  &  Western — Kenova  to  Naugatuck, 
59.12  miles;  laeger  to  Ritter,  4.9  miles; 
Widemouth  branch  and  Spurs  from  Mont- 
calm down  Bluestone  River,  19.13  miles ; 
Tug  Fork  branch  extension  above  Gary, 
5.3  miles  ;  Zenith  branch  extension  into 
McDowell  County,  1.33  miles;    total....      89.78 

Point  Pleasant,  Buckhannon  &  Tyarts 
Valley  (B.  &  O.) — Lemley  Junction  to 
Buckhannon     12.60 

174.78 

WISCONSIN. 

Chicago.   St.  Paul,  Minneapolis  &  Omaha — • 

Radisson   to  Winter   10.00 

La     Crosse     &     Southeastern — Viroque     to 

Stoddard   18.00 


Navigation  (Great  Northern) — Grand 
Forks,  B.  C,  to  Granby  Smelter,  4.57 
miles :  Grand  Forks  to  Phoenix,  17 
miles ;     total    21.57 

316.39 

MEXICO. 

Mexican  Central — Itemainder  of  line  be- 
tween San  Pedro  and  Paredon 43.00 

Mexican  International — Mezquite  to  Carbon       3.75 

Nacozari — Cos  to  Nacozari 20.00 

National  of  Mexico — From  San  Juan  east 
towards  San  Miguel,  20  miles ;  Salaman- 
ca to  Gonzalez,   29   miles;  total 49.00 

115.75 


Fifty-ton   Cars    in    France. 


The  Douai  Iron  Works  has  recently  built 
a  number  of  50-ton  pressed  steel  cars  for 
mineral  traffic  which  have  an  exceptionally 
light  tare  weight.  The  hopper  cars,  one  of 
which  is  shown  in  one  of  the  illustrations, 


50-Ton    Pressed    Steel     Hopper    Coal    Car    for    the    Carmaux     Mines. 


Arbel    Pressed   Steel    Truck,    Douai    Iron    Works. 


Mineral   Point   &  Northern — Mineral   Point 

to  Highland   20.00 

Minneapolis.   St.    Paul   &   Sault   Ste.    Marie 

— Birchwood  to  Reserve   18.8.") 

Stanley,    Merrill    &    Phillips — Hannibal    to 

Jump  River   . .  , 9.00 

81.85 
WYOMING. 

Laramie,    Hahn's   Peak  &  Pacific — Laramie 

west 7.00 

CANADA. 

Algoma  Central  &   Hudson   Bay — Mekatina 

brunch,   mile-post  64  to  mile-post  66....        2.00 

Canadian  Northern — St.  Charles  to  Somer- 
set, 77.00  miles ;  Emerson  line,  22.00 
miles ;  Rossburn  Jet.  towards  Rossburn, 
80.00 :    total 179.00 

Canadian  Pacific — Esterhazy  to  Lipton....      84.00 

Crow's  Nest  Southern    (Great  Northern)  — 

Swlnton,  B.  C,  to  Fernie 9.82 

Gait,  Preston  &  Ilespeler — Berlin  to  W'ater- 

100 2.00 

Orford  Mountain — Eastman.  Que.,  to  Potton 
Springs,  12.00  miles;  Kingsbury,  Que., 
towards  Winsor,   2.00   miles;   total......      14.00 

Quebec  &  Lake  St.  John — St.  Gabriel  tow- 
ards  Gosford    4.00 

Vancouver,   Victoria  &  Eastern   Railway   & 


were  built  under  the  Fox-Arbel  patents  with 
pressed  steel  fish-bellied  sills  and  double  hop- 
per doors  discharging  toward  the  center  of 
the  car.  They  are  mounted  on  Fox  pressed 
steel  trucks  aad  will  be  used  in  the  coal  traf- 
fic from  the  Carmaux  mines.  The  body  is 
34  ft.  914  in.  long  inside  and  8  ft.  7»a  in- 
wide  inside,  and  has  a  cubic  capacity,  with 
the  load  heaped  to  50  deg.,  of  2,048  cu.  ft. 
The  maximum  load  which  can  be  carried  Is 
110,000  lbs.,  and  the  tare  weight  is  34,300 
lbs.,  giving  a  ratio  of  dead  load  to  paying 
load  of  1:3.2.  The  truck  journals  are  5Va 
in.  X  9%  in.,  or  slightly  smaller  than  those 
used  in  the  United  States  for  cars  of  equal 
capacity. 

Another  type  of  50-ton  car  which  has  also 
been  built  is  a  gondola  with  two  doors  in 
each  side.  Like  the  hopper  cars,' these  cars 
are  entirely  of  pressed  steel,  but  they  are 
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mounted  on  Arbel  trucks  with  half-elliptic 
springs  hung  over  each  box  on  the  outside 
of  the  frame.  They  were  built  for  the  South- 
ern Railwaj-  of  France  and  are  in  use  be- 
tween the  ore  mines  of  the  Pyrenees  and 
Cette.  carrying  iron  ore  to  the  Creusot  Steel 
Works.  The  cars  are  34  ft.  9io  in.  long,  3 
ft.  3V4  in.  high,  and  8  ft.  7ii  in.  wide,  in- 
side measurements.  This  gives  a  cubic 
capacity  with  a  flush  lo^d  of  996  cu.  ft.  so 
that  33  tons  of  coal,  or  55  tons  of  ore,  can 
be  carried.  The  tare  weight  is  33,880  lbs., 
and  the  ratio  of  dead  load  to  paying  load  is 
1:3.24.  One  of  these  cars  was  tested  with  a 
load  of  90  tons  without  showing  any  per- 
manent set  or  other  damage. 

The  Douai  Iron  Works  is  now  installing 
some  new  presses  for  forming  pressed  steel 
sills  up  to  65  ft.  long  and  expects  to  build 
in  the  future  cars  of  even  larger  size  and 
capacity  than  those  which  have  just  been 
turned   out. 


Passenger  Stations  on  the  Grand  Rapids  & 
Indiana. 


A  few  weeks  ago  we  printed  descriptions 
of  some  passenger  stations  of  the  Duluth, 
South  Shore  &  Atlantic  (Nov.  25,  page  583). 
These  stations  had  been  favorably  com- 
mented on  in  the  report  of  the  Railroad  Im- 
provement Committee  of  the  American  Park 


Station  at  La  Grange,  Ind. 


Station   at   Petoskey,    Mich. 

carriage  stand  separating  the  main  build-  floor  plan.  The  main  waiting  room  is  in 
ing  from  the  annex  containing  the  mail  and  the  center,  its  sides  being  flanked  by  the 
express  rooms.  The  main  waiting  room  is  women's  retiring  room,  smoking,  dining, 
80.6  ft.  by  54.6  ft,  and  is  two  stories  high,  lunch,  parcel  and  news  rooms,  barber  shop, 
The  interior  arrangement  is  shown  by  the  baggage  room  and  telegraph  and  ticket  of- 
fices. The  interior  walls  for  two-thirds  of 
their  height  are  wainscoted  with  Tiffany 
white  enamel  brick,  above  which  a  yellow 
decorative  brick  is  used.  The  ceiling  is  of 
plaster  and  stucco.  The  second  story  is  fitted 
up  for  offices,  and  reading  and  bath  rooms 
for  the  use  of  employees.  The  train-shed  is 
a  "through"  shed,  erected  in  1890,  having 
steel  columns  with  arch  trusses  supporting 
a  slate  roof.  It  is  600  ft.  long  by  137 1/2  ft. 
wide,  containing  seven  tracks.  Large  and 
attractive  lawns  have  been  laid  out  north 
and  south  of  the  station  building. 

The  Cadillac  station,  built  in  1900,  is  of 
brick  with  brown  stone  trimmings  and  a 
slate  roof.  A  floor  plan  shows  the  interior 
arrangement  with  separate  men's  and 
women's  waiting  rooms,  a  rest  room  for 
women,  smoking  room  for  men,  dining  room, 
and  the  ticket  and  telegraph  oflSce  and  bag- 
gage room  conveniently  located.  All  of  the 
interior  walls  have  a  5-ft.  wainscoting  of 
white  enamel  brick,  and  the  floors  are  mo- 
saic tile  except  the  baggage  room,  which  is 
maple.  In  the  second  story  there  are  read- 
ing, rest  and  bath  rooms  for  employees. 
Petoskey    has   an    attractive    little    station 


and  Outdoor  Art  Association  at  the  St.  Louis 
convention.  Some  other  stations  receiving 
equally  favorable  mention  were  a  number 
recently  built  by  the  Grand  Rapids  &  In- 
diana. With  one  exception — the  Union  Sta- 
tion at  Grand  Rapids — these  are  small  city 
stations,  the  accompanying  views,  plans  and 
descriptive  notes  of  which  were  sent  by  cour- 
tesy of  Mr.  W.  B.  Stimson,  Superintendent 
at  Grand  Rapids.  This  road,  in  replacing  its 
old  buildings,  has  not  only  sought  to  plan 
the  interiors  to  subserve  best  the  public's  as 
wel!  as  its  own  interests,  but  with  a  view 
of  presenting  a  pleasing  and  attractive  exte- 
rior. Special  attention  was  given  to  beauti- 
fying the  grounds,  the  work  having  been 
planned  and  executed  by  an  experienced 
landscape  architect. 

The  station  at  Grand  Rapids  was  com- 
pleted in  December,  1900.  It  is  of  brick  and 
terra  cotta  with  a  slate  roof.  The  building 
is  323  ft.  long,  56  ft.  wide  and  two  stories 
high,  with  a  central  clock  tower.  Covered 
ways  extend  over  the  sldewaiK  at  the  front, 
and  in  the  rear  connect  the  station  with  the 
irain-shed.     At  the  south   end  is  a  covered 


Station    at   Decatur,    Ind. 


Decembfr  30,  1904. 
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Exterior  of  Station  at  Cadillac,   Mich. 


Interior    of    Union    Station    at    Grand    Rapids,    Mich. 


Frame  Station  at  Mendon,    Mich. 
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of  brick  with  stone  tfimmings  and  slate  roof. 
Extending  along  the  front  of  the  building 
and  for  a  considerable  distance  beyond  each 
end,  adjacent  to  the  tracks,  is  a  canopy  shed. 
The  platform  surrounding  the  station  is  of 
paving  brick.  On  the  interior,  the  main,  or 
men's  waiting  room,  occupies  the  center  of 
the  building  and  is  50  ft.  by  30  ft.  The 
women's  waiting  room,  20  ft.  x  20  ft.,  and 
the  toilet  rooms,  flank  it  on  one  side,  and 
the  baggage  room,  24  ft.  x  30  ft.,  with  the 
telegraph  oflRce,  6  ft.  x  12  ft,  in  one  corner, 
on  the  other.  The  ticket  office  is  on  the 
opposite  side  of  the  main  waiting  room  from 
the  tracks.  The  waiting  rooms  are  finished 
with  tutti  calori  floors,  high  ivory  enamel 
brick  wainscots,  and  plaster  walls  and  ceil- 
ings. 

One  block  south  of  this  building  is  the 
suburban  station,  a  frame  structure  used 
during  the  summer  in  handling  the  heavy 
suburban  travel  between  Petoskey  and  Har- 
bor Springs,  and  the  resorts  along  Little 
Traverse  Bay,  Oden  and  Walloon  Lakes. 
The  company  has  laid  out  and  beautified 
with    trees,   flower   beds,    and    walks,    parks 


The   Strength   of  Structural  Timber. 


Circular  32  of  the  Bureau  of  Forestry  of 
the  Department  of  Agriculture  is  issued 
under  the  title  "Progress  Report  on  the 
Strength  of  Structural  Timber."  It  was  pre- 
pared by  Dr.  W.  Kendrick  Hatt,  Civil  Engi- 
neer in  the  Bureau  of  Forestry,  in  response 
to  a  demand  from  lumber  operators,  engi- 
neers and  architects  for  the  partial  results 
of  the  tests  now  being  carried  on  by  the 
bureau  to  determine  the  mechanical  prop- 
erties of  the  various  commercial  timbers  of 
the  United  States.  The  circular  contains, 
among  other  things,  the  results  of  cross- 
bending  tests  on  about  250  large  beams  of 
structural  timber.  A  more  formal  publica- 
tion is  to  be  issued  later,  giving  a  detailed 
account  of  methods  and  machines  used  to 
obtain  the  results,  tabulating  the  individual 
tests  and  analyzing  thoroughly  the  results. 
The  data  already  on  hand  will  allow  the  for- 
mulation-of  certain  relations  between  the 
knots  and  strength,  and  between  the  rate  of 
growth  and  Strength,  and  will  form  the 
basis  for  an  intelligent  revision  of  the  pres- 


compare  the  properties  of  species  from  differ- 
ent regions. 
Tests  to  determine  tlie  effect  of  variations  in  con- 
ditions : 

Series  II.  Effect   of  rate  of  application  of  load, 
including  impact  tests. 

Series  III.   Effect  of  moisture. 
Studies  of  tbe  effect  of  tectinological  processes : 

Series  IV.   Preservatives. 

Series  V.  Metliods  of  seasoning. 

Series  VI.  Fire  retardants. 

In  Series  I,  for  instance,  the  structural 
value  of  loblolly  pine  and  of  the  Pacific 
Coast  timbers  will  be  fully  determined. 
These  species  are  tested  in  the  form  of  large 
sticks,  such  as  bridge  stringers,  in  which 
knots,  crooked  grain  and  other  defects  that 
occur  in  structural  sticks,  are  present.  The 
origin  of  the  sticks  and  their  condition  of 
seasoning  are  carefully  described.  Photo- 
graphs of  the  stick  are  taken  and  drawings 
made,  locating  all  the  knots  and  showing 
the  amount  of  heart,  sap,  wane,  etc.  The 
sticks  are  graded  by  an  experienced  lumber 
inspector.  The  analysis  of  the  tests  of  a 
large  number  of  sticks  will  serve  to  deter- 
mine relations  between  strength  and  kind 
and  number  of  knots,  and  between  strength 
and  rate  of  growth. 
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Floor  Plan  of  Grand  Rapids  &  Indiana  Station  at  Cadillac,  Mich. 


extending  south  two  blocks  from  its  station 
along  the  west  side  of  its  tracks,  and  on  the 
opposite  side  of  its  track  extending  south 
one  block  from  its  suburban  station.  It  has 
also  made  into  a  lawn  its  right-of-way  from 
Petoskey  to  Bay  View  (one  mile). 

The  three  stations  just  described  are  the 
ones  to  which  reference  was  made  in  the  re- 
port. The  views  sent  us  include  several  neat 
and  attractive  little  stations  at  small  towns 
in  Indiana  and  Michigan,  and  are  shown 
herewith.  The  Decatur,  Ind.,  station  was 
built  last  year.  It  is  red  brick  with  Bedford 
stone  trimmings  and  slate  roof.  The  inte- 
rior has  a  maple  floor  and  yellow  pine  wain- 
scoting except  the  women's  sitting  room  and 
the  smoking  and  toilet  rooms,  which  have 
tile  floors  and  enamel  tile  wainscoting.  The 
station  at  La  Grange,  Ind.,  was  built  in 
1901.  It  is  frame,  with  shingle  roof,  and  the 
interior  Is  celled  with  yellow  pine,  except 
the  toilet  rooms,  which  have  a  cement  wain- 
scot. All  of  the  floors  are  cement.  The 
Mendon,  Mich.,  station  is  for  freight  and 
passenger  service,  and  was  built  about  three 
years  ago.  The  interior  is  ceiled  with  light- 
colored  wood. 


ent  rules  for  the  inspection  and  grading  of 
timber. 

According  to  the  circular,  the  bureau  has 
limited  its  present  programme  (1)  to  those 
species  that  promise  to  be  on  the  market 
for  an  indefinite  period;  (2)  to  actual  mar- 
ket products,  and  (3)  to  such  purely  scien- 
tific work  as  forms  the  basis  for  correct 
methods  of  test.  The  programme  also  in- 
cludes tests  to  determine  the  effect  of  arti- 
ficial seasoning,  such  as  is  used'  in  the  opera- 
tions preliminary  to  the  preserving  pro- 
cesses, and  the  effect  of  the  presence  of 
the  preservatives  themselves.  One  object  of 
the  tests  is  to  aid  in  the  framing  of  definite 
inspection  rules  for  the  various  grades  of 
structural  timber. 

Following  is  the  programme  of  the  work 
as  at  present  planned: 

Tfsts  to  determine  properties  of  structural  timber: 
Series  I.  Tests  of  tiie  meclianical  and  physical 
properties  of  timber  in  forms  found  on  the 
market.  The  material  will  be  of  actual  sizes 
and  grades  of  commercial  products.  The 
purpose  Is  to  determine  moduli  for  design  ;  to 
determine  the  value  of  woods  now  considered 
inferior,  to  determine  the  liability  to  knots, 
and  the  reducing  factors  due  to  these  :  to  ar- 
range a  table  of  standard  weights,  and  rules 
for    Inspection    and    g-ading ;     and    partly    to 


In  an  investigation  of  a  wood  like  red 
gum  (Liquidambar  styraciflua)  the  tests  in- 
clude n6t  only  building  material,  such  as 
floor' joists,  but  also  an  examination  of  the 
merits  of  the  wood  in  the  form  of  small 
clear  stock,  such  as  is  used  for  carriage  con- 
struction, implements,  etc.  The  ability  of 
the  wood  to  withstand  the  operations  of 
steaming  and  bending  is  also  investigated. 
In  the  case  of  this  timber,  the  tests  have 
been  made  on  specimens  taken  directly  from 
the  forest. 

It  is  the  intention  to  test  structural  tim- 
ber generally  in  the  green  state.  Certain 
sticks  will  be  set  aside  for  the  length  of 
time  necessary  for  a  thorough  drying,  in 
order  to  develop  the  defects  arising  during 
seasoning. 

The  question  of  the  distribution  of 
moisture  in  the  large  sticks  and  the  rela- 
tive strength  of  green  lumber  and  lumber 
that  has  been  only  partially  dried  on  the 
surface  will  be  taken  up.  It  is  apparent 
that  lumber  dealers  do  not  keep  large  sticks 
on  hand  long  enough  to  allow  them  to  dry 
out  thoroughly,  and  it  does  not  seem  at  the 
present   time   that   the   surface    dryness   in- 
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creases  the  strength  of  these  large  sticks  in 
any  marked  degree. 

The  species  under  investigation  at  the 
present  time  are:  The  Pacific  Coast  red  fir 
{Pseudotsuga  taxifulia),  otherwise  called 
Oregon  pine  or  Douglas  spruce;  the  western 
hemlock  (Tsaga  heterophylla) ;  the  red 
gum  (Liquidambar  styraciflua) ;  the  long- 
leaf  pine  (Pinus  palustris) ;  and  the  lob- 
lolly pine  (Pinus  taeda).  Later  on,  the  red- 
wood (Sequoia  sempervirens)  and  western 
yellow  pine  (Pinus  ponderosa)  will  be 
tested. 

Tests  of  the  loblolly  and  longleaf  pines, 
of  red  fir  and  of  western  hemlock  are  given 
in  considerable  detail  in  the  circular.  The 
localities  in  which  the  timbers  are  found, 
their  characteristics,  uses  to  which  adapted, 
etc.,  are  described,  and  there  are  a  number 
of  tables  giving  the  results  of  tests  on  dif- 
ferent specimens  of  each  variety.  It  will  be 
possible  only  to  indicate  a  few  of  these  re- 
sults here. 

Sticks  of  green  Virginia  loblolly  pine  8 
in.  X  8  in.  were  tested  about  a  month  after 
cutting,  developing  a  modulus  of  rupture  of 
3,281  lbs.  per  sq.  in.,  a  modulus  of  elasticity 
of  729,000  lbs.  per  sq.  in.,  the  dry  weight 
per  cubic  foot  being  26.3  lbs.  Some  air-dried 
sticks — 8  in.  x  8  in.,  dried  two  years;  4  in. 
X  8  in.,  dried  one  year — show  higher  figures. 
The  former  was:  modulus  of  rupture  4,874 
lbs.,  modulus  of  elasticity  1,164,000  lbs.,  dry 
weight  per  cubic  foot,  28.8  lbs.  The  4  in.  x 
8  in.  was  of  denser  structure  and  slower 
growth.  The  modulus  of  rupture  was  6,319 
lbs.,  modulus  of  elasticity,  1,219,000  lbs.,  and 
dry  weight  per  cubic  foot,  29.4  lbs.  Part  of 
the  4  in.  X  8  in.  stuff  was  soaked  to  bring 
it  to  the  green  state,  in  order  to  obtain  the 
relations  between  air-dry  and  green  timber. 
The  moisture  was  increased  from  19.4  per 
cent,  to  46.3  per  cent.  The  modulus  of  rup- 
ture of  the  soaked  timber  was  decreased 
about  20  per  cent.,  and  the  modulus  of  elas- 
ticity about  2  per  cent. 

The  distribution  of  moisture  in  some  8  in. 
X  14  in.  North  Carolina  sticks  was  determ- 
ined by  sawing  out  a  section  1  in.  thick  half- 
way between  the  ends,  dividing  it  into  niue 
parts  by  cutting  lengthwise  and  crosswise 
at  thft  quarter  points,  and  determining  the 
moisture  in  the  several  parts.  The  average 
shown  by  a  diagram  presented  is  31.7  per 
cent.,  with  39.6  per  cent,  in  the  center  sec- 
tion and  an  average  of  29.9  per  cent,  in  the 
four  corner  sections. 

In  regard  to  longleaf  pine,  it  is  stated  that 
its  tendency  to  check  upon  drying  out  and 
to  fail  by  longitudinal  shear  was  very  no- 
ticeable in  the  tests.  This  is  one  reason  for 
the  belief  that  the  engineer  is  not  justified 
in  using  unit  stresses  larger  than  those  ob- 
tained by  tests  upon  green  timber.  The 
modulus  of  rupture  of  the  Georgia  longleaf 
was  8,384  lbs.,  the  modulus  of  elasticity 
1,820,000  lbs.,  and  the  dry  weight  per  cubic 
foot,  42.9  lbs. 

In  the  case  of  both  longleaf  and  loblolly 
pine,  small  sticks  were  sawed  from  the  un- 
injured portion  of  the  large  sticks  after  test- 
ing. Further  tests  were  made  on  these  small 
sticks  to  determine  the  relation  between  the 
strength  of  the  large  and  the  small  sticks, 
the  relative  strength  of  pieces  of  various 
rates  of  growth,  and  the  effect  of  moisture 
when  the  variations  due  to  knots  and  de- 
fects were  eliminated.  These  minor  tests 
were  also  made  on  sticks  cut  from  red  fir 
and  western  hemlock,  as  noted  below.  One 
of  the  tables  shows  a  comparison  of  these 
tests  on  the  smaller  sticks  sawed  from  the 
larger  sticks  with  the  tests  on  the  large 
sticks.  It  appears  from  this  table  that  the 
modulus  of  rupture  of  small  clear  sticks  2 
in.  X  2  in.  in  cross  section  is  on  an  average 
about  30  per  cent,  higher  than  that  of  the 
sticks  from  which  they  were  cut.     This  in- 


crease varies  from  100  per  cent,  to  2  per 
cent.  The  modulus  of  elasticity,  however, 
of  small  beams  is  only  92  per  cent,  of  that 
of  the  large  beams.  These  values  are  based 
on  a  comparison  of  the  average  results  of 
tests  of  sticks  of  various  grades.  Of  course, 
the  small  clear  sticks  are  relatively  stronger 
than  the  parent  sticks  when  the  latter  are 
of  second  grade — that  is,  contain  large 
knots. 

The  red  fir  of  the  Pacific-Coast  is  declared 
to  be  an  ideal  structural  timber  because  of 
the  possibility  of  procuring  long  and  large 
pieces,  combined  with  the  exceptional 
strength  and  stiffness  of  the  material  com- 
pared with  its  weight.  Being  almost  entire- 
ly heartwood,  the  red  fir  is  durable  on  ex- 
posure to  the  weather.  It  is  evident  from 
the  tabular  results  that  red  fir  is  of  varied 
quality,  and  that  specifications  need  to  be 
drawn  somewhat  more  carefully  than  in  the 
case  of  longleaf  pine  to  exclude  the  wider- 
ringed  quick  growth  and  knotty  sticks. 
Certain  sticks  6  in.  x  8  in.  and  8  in.  x  16 
in.  are  taken  as  representing  an  average 
quality  of  red  fir,  and  including  select,  mer- 
chantable, and  seconds,  it  appears  that  the 
modulus  of  rupture  is  7,790  lbs.  per  sq.  in., 
the  modulus  of  elasticity  1,783,000  lbs.  per 
sq.  in.,  and  the  dry  weight  per  cubic  foot 
28.5  lbs.  The  average  rate  of  growth  was 
nearly  19  rings  per  inch;  that  is  to  say,  the 
tree  added  1  in.  to  its  radius,  or  2  in.  to  its 
diameter,  in  19  years.  It  does  not  appear 
from  the  results  of  the  tests  that  there  is 
any  marked  difference  in  the  strength  of 
fir  of  red  and  yellow  color,  provided  the 
sticks  have  the  same  rate  of  growth  and  are 
equally  free  from  defects.  A  series  of  tests 
on  small  clear  sticks  of  straight  grain  indi- 
cates that  a  rate  of  growth  corresponding 
to  21  rings  per  inch  yields  the  greatest  den- 
sity and  strength. 

These  red  fir  sticks  were  tested  from  six 
months  to  one  year  from  the  time,  of  sawing. 
They  were  kept  in  a  shed  and  sprinkled  to 
prevent  dying  out.  The  exterior  parts  of 
the  beams  contained  less  moisture  than  the 
center,  but  the  difference  was  not  marked. 
An  examination  of  the  distribution  of  the 
moisture  throughout  the  cross-section  of  six 
8  in.  X  16  in.  beams  showed  an  average  of 
23.9  per  cent.,  the  relations  being  shown  by 
a  diagram,  as  with  the  pine. 

Western  hemlock,  as  such,  has  no  market 
standing,  but  large  quantities  of  the  timber 
are  cut  and  sold  under  such  names  as 
Alaska  pine,  Washington  pine  spruce,  or  fir. 
There  is  a  strong  prejudice  against  the  name 
of  hemlock,  which  is  merited  only  by  the 
eastern  species.  The  wood  of  the  mature 
western  hemlock  is  hard,  straight  and  even- 
grained.  It  does  not  split  readily  and  is 
light  to  the  touch,  making  it  especially  suit- 
able for  box  manufacture.  For  flooring, 
molding,  paneling  and  all  inside  finish  it 
makes  a  superior  lumber,  not  easily 
scratched,  susceptible  of  a  high  polish,  and 
of  excellent  wearing  qualities.  The  average 
of  results  so  far  obtained,  though  incom- 
plete, shows  a  modulus  of  rupture  of  5,530 
lbs.,  a  modulus  of  elasticity  of  1,261,000  lbs., 
and  a  dry  weight  per  cubic  foot  of  26.8  lbs. 

Some  discussion  of  the  results  of  the  tests 
in  general  is  next  given,  including  a  sum- 
mary of  the  first  table  showing  the  cross- 
bending  strength  of  structural  timber. 
Other  results  briefly  discussed  are:  Strength 
and  compression,  longitudinal  shear,  and 
shearing  strength. 

One  of  the  tables  gives  the  results  of  tests 
of  red  gum  (also  known  as  sweet  gum  and 
star-leaved  gum).  These  tests  were  on  4  in. 
x  4  in.  sticks  only,  and  included  cross-bend- 
ing and  compression  parallel  to  the  fiber. 
Further  tests  were  to  be  made  and  an  anal- 
ysis of  the  results  will  attempt  a  determina- 
tion  of   the   relative    strength   of   the     fiber 


throughout  the  height  of  the  tree,  and  of 
the  relative  strength  from  the  heart  center 
to  the  bark.  The  specimens  tested  were  of 
two  kinds,  namely,  green  and  partially  kiln- 
dried.  For  the  former  the  test  pieces  were 
kept  at  the  moisture  of  green  timber  by  a 
cover  of  sacking,  which  was  sprinkled  day 
by  day.  Each  test  piece  was  put  in  a  moist 
closet  for  two  days  preceding  the  actual  test. 
As  timber  has  to  dry  to  a  degree  of  moisture 
below  33  per  cent,  before  any  subsequent 
drying  begins  to  affect  the  strength  of  the 
fiber,  and  the  average  moisture  of  these 
green  specimens  was  86.4  per  cent.,  the 
values  given  are  those  for  green  timber. 
The  partially  kiln-dried  material  was  the  re- 
sult of  an  attempt  to  dry  some  of  these  4 
in.  X  4  in.  gum  sticks  in  a  kiln  without  sub- 
sequent air  drying.  The  kiln  drying  con- 
sisted of  the  following  operations:  The 
sticks  were  steamed  for  48  hours  with  live 
steam,  producing  a  temperature  in  the  kiln 
of  110  deg.  to  125  deg.  F.  The  steam  was 
then  shut  off,  and  the  kiln  heated  for  35 
days  to  a  temperature  varying  from  85  deg. 
F.  on  the  first  few  days  to  150  deg.  and  160 
deg.  F.  at  the  last.  Checking  and  twisting 
were  most  noticeable  during  the  first  four 
or  five  days  in  the  kiln,  after  which  no  large 
increase  was  observed.  It  was  noticed  upon 
removal  from  the  kiln  that  the  surfaces  of 
all  the  timber  were  apparently  dry,  having 
the  convex  surface  peculiar  to  kiln-dried 
timber. '  Upon  cutting  into  the  pieces  it  was 
found  that  the  heartwood  had  dried  only  to 
a  depth  of  %  in.  The  sapwood  had  dried 
from  a  depth  of  IVi,  in.  to  thorough  dryness. 
Subsequent  kiln-drying  tests  on  2  in.  x  2  in. 
red  gum  heartwood  stock  have  shown  satis- 
factory results.  In  the  latter  case  a  much 
slower  anl  drier  heat  was  given  the  speci- 
mens, which  were  afterwards  steamed  and 
bent  into  the  carriage-wood  stock. 

To  determine  the  effect  of  close  piling  on 
green  wood,  34  specimens  of  heartwood  and 
22  specimens  of  sapwood  were  close-piled  in 
a  green  condition  in  the  laboratory  and  al- 
lowed to  remain  for  six  months,  developing 
sap-stain  and  fungus  growth.  These  speci- 
mens were  afterwards  tested.  The  results 
of  the  tests  on  this  "blued"  (sap-stained) 
timber  are  compared  in  a  table  with  the  re- 
sults of  the  tests  given  in  the  table  men- 
tioned in  the  preceding  paragraph.  As  has 
been  shown  in  previous  tests  with  pine,  both 
in  Germany  and  in  the  United  States,  the 
effect  of  this  "bluing"  is  not  detrimental  to 
the  strength  of  the  timber. 

Another  series  of  tests,  recorded  in  tabu- 
lar form,  compares  hickory  and  red  gum, 
the  tests  being  made  in  order  to  determine 
if  red  gum  had  the  mechanical  properties 
which  would  fit  it  for  use  in  the  vehicle  in- 
dustry. An  appendix  to  the  report  contains 
some  notes  on  Table  I,  rules  for  inspection 
and  grading,  and  a  detailed  description  of 
the  various  beams  tested. 


The   Panama  Canal — Mr.   Wallace's   Plans. 


John  F.  Wallace.  Chief  Engineer  of  the 
Panama  Canal,  recently  made  a  report  of 
some  length  to  the  House  Committee  on  In- 
terstate and  Foreign  Commerce,  in  which  he 
discussed  the  general  situation  and  also  out- 
lined the  several  plans  now  under  consider- 
ation, taking  up  more  fully  some  of  the  mat- 
ters touched  on  in  his  Chicago  speech,  last 
September  (Railroad  Gazette.  Oct.  7,  1904). 
The  following  extract  is  taken  from  an  As- 
sociated Press  despatch  in  the  New  York 
Tribune. 

The  isthmus  is  traversed  by  a  mountain 
range,  the  summit  of  which  is  approximately 
12  miles  from  the  Pacific  and  35  miles  from 
the  Caribbean.  Originally  a  gorge  evidently 
existed    from   the   Caribbean   near   Colon  to 
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near  Gamboa,  and  extended  beyond  that 
point  in  an  easterly  direction,  forming  tbe 
upper  basin  of  the  Chagres  River.  After  fill- 
ing this  gorge  with  an  alluvial  deposit,  the 
Chagres  has  swung  itself  from  one  side  of 
the  valley  to  the  other.  The  result  is  that 
the  thread  of  the  original  gorge  cannot  be 
followed  or  found  from  surface  indications, 
and  it  is  only  by  drilling  to  bedrock  that 
exact  information  in  regard  to  any  particu- 
lar locality  can  be  obtained.  The  presence 
of  boulders  in  this  alluvial  deposit  also  ex- 
plains the  reason  why  engineers  not  taking 
time  to  go  into  the  rock  far  enough  to  de- 
termine its  actual  character  have  been  mis- 
led into  thinking  they  had  struck  bedrock. 
To  determine  the  most  feasible  plan  for  the 
construction  of  the  canal  will  require  a  most 
careful  and  comprehensive  examination  not 
only  of  surface  conditions,  but  of  the  sub- 
surface. 

After  following  the  valley  of  the  Chagres 
to  Gamboa,  the  line  of  the  canal  follows  a 
tributary,  called  the  Obispo,  up  to  the  sum- 
mit of  Culebra,  and  thence  down  the  valley 
of  the  Rio  Grande  into  the  Bay  of  Panama. 
The  summit  at  Culebra  was  originally  about 
300  ft.  above  the  sea  level,  and  is  the  lowest 
point  in  the  divide  along  the  entire  length 
of  the  Isthmus  of  Panama.  The  plan  of  the 
former  commission  provided  for  a  dam  of 
practically  100  ft.  in  height,  above  sea  level, 
at  Bohio,  with  a  water  level  of  90  ft.  above 
sea  level.  This  place  was  selected  on  ac- 
count of  the  fact  that  at  that  point  the  hills 
on  either  side  of  the  Chagres  come  compara- 
tively close  together,  being  about  1,500  ft. 
apart,  and  from  the  surface  indications  it 
seemed  a  favorable  place  to  build  a  dam. 
But  the  indications  are  that  this  locality  will 
be  an  unfavorable  and  expensive  one  for  the 
construction  of  a  high  dam. 

Four  Plans  Considered. 

The  first  plan  to  be  considered,  the  one 
estimated  upon  by  the  former  commission, 
is  the  possibility  and  practicability  of  a  high 
dam,  or  proper  foundation  for  a  high  dam 
at  Bohio,  on  which  depends  the  advisability 
of  constructing  a  high  level  canal,  with  the 
surface  of  the  water  90  ft.  above  sea  level. 

The  second  plan  under  consideration  is  a 
summit  level  of  60  ft.  above  sea  level.  Con- 
structing a  canal  on  this  plan  admits  of  two 
different  methods  of  treatment.  First,  by 
building  a  dam  60  ft.  above  sea  level,  at 
Bohio,  with  two  locks  of  30  ft.,  there  being 
two  locks  on  the  western  slope;  second,  by 
building  a  dam  60  ft.  above  sea  level,  at 
Gatun,  eight  miles  from  Colon,  with  two  30- 
ft.  locks  in  the  same  neighborhood.  The 
adoption  of  a  60-ft.  level  also  will  render  it 
necessary  to  build  a  dam  at  Gamboa,  in  order 
to  provide  a  reservoir  to  accumulate  water 
enough  in  ihe  wet  season  to  furnish  water 
for  the  summit  level  of  the  canal.  A  dam  at 
Gamboa,  in  connection  with  this,  would  also 
control  the  Chagres  River,  except  that  it 
would  be  necessary  to  provide  a  safety  spill- 
way by  the  construction  of  a  tunnel  some 
eight  miles  in  length  through  the  divide,  dis- 
<harging  the  surplus  waters  of  the  Chagres 
into  the  headwaters  of  the  Juan  Diaz,  or  the 
alternative  plan  of  constructing  a  tunnel 
four  miles  long  through  the  divide,  separat- 
ing the  Chagres  basin  from  the  headwaters 
of  the  Gatuncillo,  a  stream  which  enters  Into 
the  Chagres  Valley  at  Batun.  Should  this 
latter  course  be  adopted,  it  would  be  neces- 
feary  to  construct  an  auxiliary  channel  for 
the  Chagres  from  Gatun  to  the  sea,  in  order 
to  divert  its  flood  waters  into  the  bay  east- 
ward of  Colon. 

The  third  general  plin  under  considera- 
tion would  be  the  construction  of  a  canal, 
with  a  20-ft.  or  30-ft.  level,  above  the  sea, 
■with  0.  ;  ;rigle  lock  at  Miraflores  and  a  single 
]r,rV  '.'bio,   or   in  the  immediate   neigh- 


borhood; the  construction  of  the  Gamboa 
dam  to  be  required  in  this  instance  the  same 
as  in  the  60-ft.  level  plan. 

The  fourth  plan  would  be  the  construction 
of  a  sea  level  canal,  with  a  tidal  lock,  at 
Miraflores.  In  this  connection  it  is  neces- 
sary to  explain  that,  while  the  mean  sea 
level  of  the  Pacific  and  the  Caribbean  is  the 
same,  high  tide  in  the  Bay  of  Panama  rises 
10  ft.  above  mean  sea  level  and  falls  10  ft. 
below;  whereas  the  fluctuation  of  the  tide 
of  the  Caribbean  at  Colon  is  less  than  two 


Tie  for  Concrete   Forms. 

BY   M.   H.   M'GEE.* 

The  accompanying  illustrations  show  the 
details  and  application  of  a  simple  form  of 
tie  for  concrete  forms  for  bridge  piers  and 
abutments  which  has  been  successfully  used 
on  the  Ulster  &  Delaware  for  some  time. 
It  can  be  used  at  any  point  on  the  form  re- 
gardless of  the  thickness  of  the  concrete,  is 
cheap,  easily  applied  and  removed.  It  con- 
sists of  a  %-in.  X  12-in.  bolt,  threaded  for 


Concrete    Form   for    Bridge    Pier   with    Wire    Bonds. 


feet.  The  construction  of  a  dam  at  Gamboa, 
with  the  necessary  spillways,  as  noted  in 
the  previous  plan,  would  be  the  same  under 
the  sea  level  plan  as  under  the  30  or  60-ft. 
level. 

The  construction  of  the  Gamboa  dam  would 
provide  the  water  supply  for  the  entire  line 
of  the  canal,  including  the  cities  of  Panama 
and  Colon.  It  would  also  provide  a  power 
plant  for  the  generation  of  electric  power 
suflScient  to  furnish  ample  power  for  the 
operation  of  the  Panama  Railroad  and  for 
the  operation  of  any  machinery  that  might 
be  used  in  the  construction  of  the  canal. 

It  would  require  two  years  to  build  this 
dam,  and,  roughly  estimated,  its  cost,  in- 
cluding spillways,  would  be  between  $15,- 
000,000  and  $16,000,000,  not  including  the 
power  plant. 

Cost,  Under  Each  Plan. 

Using  as  a  basis  the  estimate  of  the 
former  commission  that  a  90-ft.  level  canal 
would  cost  200  millions,  Mr.  Wallace  esti- 
mates that  a  60-ft.  level  canal  would  cost 
225  millions  and  could  be  completed  and 
open  for  traffic  in  12  years;  a  30-ft.-leyel 
would  cost  250  millions,  to  be  open  for  traf- 
fic in  12  years,  and  fully  completed  in  15. 
while  a  sea-level  canal  would  cost  300  mil- 
lions, and  could  be  open  for  traffic  in  15 
years  and  completed  in  20  years.  Mr.  Wal- 
lace believes  that  the  cost  and  the  time  re- 
quired to  complete  the  canal  will  depend  on 
the  economical  and  efficient  handling  of  the 
material  from  the  Culebra  cut,  and  that 
every  other  question  and  problem  connected 
with  the  entire  work  is  subordinate  to  this. 
The  control  of  the  Chagres,  the  construction 
of  the  dams  and  harbor  improvements  and 
all  other  works  are  relatively  less  import- 
ant. He  points  out  that  a  sea  level  canal 
would  be  less  expensive  to  maintain,  less  ex- 
pensive to  operate,  save  time  in  passage 
through  it,  and  could  be  widened  and  deep- 
ened, when  required,  without  interfering 
with  traffic. 


its  entire  length,  a  small  wrought  iron  U- 
shaped  stirrup,  two  nuts  and  some  strong 
wire.  The  bolt  is  passed  through  a  hole 
bored  in  the  studding  to  which  the  form 
boards  are  nailed  after  a  nut  and  washer 
have  been  run  up  under  the  head.  The  U- 
shaped  stirrup  is  slipped  over  the  end  of  the 
bolt  projecting  on  the  inside  of  the  form,  and 
the  other  nut  is  run  up  to  hold  the'stirrup 


"?  /fasAer 


K-fp— >( 


4e 


Details   of    Wire   Bond. 

on.  The  wire  bond  is  run  through  holes  in 
the  ends  of  the  stirrup  and  carried  across 
the  form,  through  the  boards,  and  is  twisted 
around  the  studding  on  the  other  side.  After 
the  wire-  is  fastened  the  nut  on  the  outside 
of  the  studding  is  turned  up  and  the  bond 
drawn  taut.  When  the  work  is  completed 
and  the  forms  removed  the  bolt  itself  is 
turned  out  of  the  nut  holding  on  the  stirrup 
anjj  is  pulled  out  of  the  concrete.    The  stir- 
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rup,  nut  and  wire  bond  remain  in  the  con- 
crete, but  the  removal  of  the  bolt  leaves  only 
a  small  hole  in  the  surface  %  in.  in  diameter 
which  can  be  neatly  plugged  up  with  cement 
mortar.  It  has  been  found  preferable  in 
practice  to  pass  the  bolt  through  a  trimmer 
on  the  outside  of  the  studding  rather  than 
through  the  studding  itself  because  when 
holes  are  bored  in  the  studs  it  weakens 
them.  When  the  holes  are  put  through  the 
trimmers  all  of  the  parts  of  the  form  can 
be  used  over  and  over  again.  As  far  as  the 
writer  is  aware  this  tie  is  original  and  has 
not  been  used  on  ariy  other  railroad  or  struc- 
tural work.     It  is  not  patented. 


Rock     Island     Motive     Power     Committee 
Report. 


The  committee  appointed  some  time  ago 
by  the  Rock  Island  to  report  on  motive 
power  matters  has  recently  completed  its 
work.  The  committee  consisted  of  F.  J.  Colo, 
C.  A.  Seley  and  Robert  Rennie.  Through 
the  courtesy  of  Mr.  Robert  Mather,  Presi- 
dent of  the  Rock  Island  Company,  to.  whom 
the  report  was  addressed,  we  are  enabled  to 
give  a  rather  liberal  extract  from  the  recom- 
mendations and  suggestions  of  the  com- 
mittee. 

The  report  is  divided  into  seven  sections. 
The  first  section  deals  chiefly  with  the  ques- 
tion of  depreciation  of  motive  power.  It  has 
'been  assumed  that  the  average  life  of  a  loco- 


roads  spend  50  to  60  per  cent,  of  the  original 
cost  of  a  locomotive  for  repairs.  Further- 
more, boilers  having  greater  heating  surfaces 
and  higher  steam  pressures  are  often  ap- 
plied to  engines  having  light  machinery,  etc., 
thus  overstraining  the  bearings  and  other 
parts  and  ultimately  causing  failure  in  ser- 
vice. While  such  practice  may  temporarily 
improve  the  efficiency  of  a  locomotive,  the 
cost  of  repairs  per  running  mile  is  much 
increased.  In  scrapping  small  switch  en- 
gines careful  consideration  should  be  given 
to  the  fact  that  the  mileage  is  low  and  hence 
the  demands  on  the  boiler  are  small.  Table 
1  gives  the  cost  of  repairs  which  should  be 
allowed  on  certain  light  locomotives  when 
both  20  and  25  years  old  and  over. 

Table  1. 

Repairs  Aver-  Repairs 

^wlien  over-~,      age      , allowed, v 

Class.             20  25  cost  of  20     25  yrs. 

Swhfel  :           years,  years,  class.  yrs. old.  old. 

15-iu 5%  $7,000        $350 

16-ir\ 5%        8.000        400 

17-in 10%  5%        9,000  $900        450 

10-wheel  : 

l«-in .5%        8,500  ....        425 

17-in 10%        9,200  ....        920 

18-in 10%  10,000        1,000 

4-whl.  switcher  : 

15-in 10%  n%       6,000  600       300 

16-in 10%  5%        6,500  650        325 

6-whl.  switcher  : 

15-in.  » 5%       6.500        325 

16-in 5%        7.000  ....        350 

17-in 10%        7,500        750 

18-in 10%        8,000        800 

Mogul  : 

17-in ]0%  5%        8,000  800        400 

IS-in 10%  5%        9,000  900        450 

In  Table  1  the  amount  allowed  for  repairs 
and   the  extension  of  the  age  limit  are  due 
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Value   of  Locomo+ive   in    Thousands    of    Dollars. 
Depreciation    of   a    Locomotive. 

Firat  Cost  Assumed  at  $8,500. 


motive  is  about  20  years.  In  general,  it  is 
not  economical  to  continue  to  repair  and 
keep  in  service  old,  light  engines  after  their 
natural  life.  It  is  possible,  however,  that 
there  may  be  a  demand  for  light  power,  and 
on  the  Rock  Island  such  a  demand  is  likely 
to  continue  for  several  years.  It  thus  be- 
comes necessary  to  retain  some  of  the  light 
engines  in  service  so  as  not  to  have  a  serious 
shortage  of  power.  It  is  not  desirable,  how- 
ever, to  buy  any  more  light  engines,  it  being 
better  to  shift  light  engines  from  other  parts 
of  the  road.  Every  expedient  should  be  re- 
sorted to  rather  than  buy  new  light  engines. 
Only  heavy  engines  should  be  purchased  and 
added  to  the  present  power. 

When  the  machinery,  cylinders,  frames, 
wheels,  etc.,  of  a  locomotive  are  in  good 
condition,  it  will  be  economical  in  some  cases 
to  renew  the  boilers  and  fire-boxes  of  light 
engines,  provided  the  expenditure  is  based 
on  some  predetermined  percentage  of  the 
■original  cost.  This  practice  can  be  carried 
too    far,    however;     as,    for    example,    some 


to  the  demand  for  light  power  which  still 
exists  on  the  road. 

The  accompanying  diagram  shows  the  as- 
sumed depreciation  of  a  locomotive  from  1 
to  30  years  old,  the  original  value  being 
taken  at  $8,500  and  the  scrap  value  at  $637. 
The  effect  of  renewing  the  boiler  after  the 
engine  is  15  years  old  is  shown  graphically, 
the  effect  being  to  prolong  the  natural  life 
of  the  locomotive  from  20  years  to  30  years. 

The  second  section  of  the  report  deals  with 
the  question  of  distribution  of  power  to  se- 
cure the  segregation  of  engines  of  similar 
character  in  order  to  reduce  the  number  of 
parts  which  must  be  carried  in  stock  and 
to  reduce  the  cost  of  repairs.  The  committee 
is  of  the  opinion  that  the  motive  power  of- 
ficers can  bring  together  some  classes  of 
engines  which  are  now  scattered.  Attention 
is  also  called  to  the  economies  to  be  effected 
by  the  standardization  of  repair  parts. 

The  next  section  of  the  report  deals  with 
changes  in  design  of  locomotives  in  order  to 
increase  their  capacity  and  usefulness  or  pro- 


long their  life.  The  committee  finds  that  the 
engines  now  in  use  are  being  worked  close 
to  their  capacity,  tonnage  rating  being  large- 
ly responsible  for  this.  Particular  attention 
is  called  to  benefits  to  be  derived  by  purify- 
ing water  in  special  plants  for  softening  and 
settling.  The  removal  of  a  large  percentage 
of  the  solid  matter  in  the  water  before  it 
is  delivered  to  the  locomotive  tenders  is  one 
of  the  most  eflScient  means  of  increasing  the 
usefulness  of  the  power.  A  large  portion  of 
boiler  repairs  could  be  thus  diminished. 
The  efficiency  of  locomotives  could  also  be  in- 
creased, due  to  the  absence  of  scale  on  the 
heating  surfaces. 

The  fourth  section  of  the  report  gives  pro- 
posed standard  types  of  locomotives  which 
should  be  used  in  the  future.  This  portion 
of  the  report  goes  considerably  into  detail, 
but  for  the  purposes  of  this  article  only  the 
general  dimensions  of  the  several  types  will 
be  given,  as  follows: 

Henry  CoHsoUdation  Locomotiie. 

Cylinders,    in ^2x30 

Drivers,   in •  •  •  •  5 ' 

Weight  on  drivers,  lbs 1°X'^>;„ 

Total  weight,  lbs 200,000 

Steam  pressure,  lbs.  per  sq.  in Vn,"i§^ 

Tractive  force,  lbs 40,000 

Medium-Weight  ConsoUdatinn  Locomotive. 

Cylinders,   in I? 

Drivers,  in ■  •  •  •  "^ 

Weight  on  drivers,  lbs iSX'Ji^i; 

Total  weight,  lbs 182,000 

Steam  pressure,  lbs,  per  sq.  in VosSji 

Tractive  eEEort,  lbs 36,200 

Hea/vy  10-Wheel  Passenger  Locomotive. 

Cylinders,   in ^^  nS 

Drivers    in • oy 

Weight  on  drivers,  lbs 13*'^99 

Total  weight,   lbs 176,000 

Steam  pressure,  lbs.  per  sq.  in V,"o"io2 

Tractive   effort,   lbs ^8,680 

Width  of  fire-box,  in 68 

Atlantic  Type  Locomot,ive  for  Fast  Passenger 
Service. 

Cylinders,   in ^1x26 

Drivers,   in ■  ■  •  •  -73 

Weight  on  drivers,  lbs 102,000 

Total  weight,  lbs ^*^'?2V 

Steam  pressure,  lbs,  per  sq.  in -l°5 

Tractive  effort,  lbs 24,700 

Six-Wheel  Switcher. 

Cylinders,  in 20x26 

Drivers,  in •  •  •  •  -51 

Weight  on  drivers,  lbs 138,500 

Steam  pressure,  lbs.  per  sq,  in 185 

Tractive  effort,  lbs 31,200 

Pacific  Type  Locomotive  for  Heavy  Passenger 
Service. 

Cylinders,   in 22x26 

Weight  on  drivers,  lbs 136,000 

Totrfl   weight,  lbs 203,000 

Tractive  effort,    lbs 31,000 

Width  of  fire-box,  in 68 

The  trailing  trucks  of  these  Pacific  type  en- 
gines are  to  have  outside  bearings  instead  of 
the  inside  bearings  now  in  use. 

The  fifth  section  of  the  report  deals  with 
the  question  of  superheated  steam.  The  com- 
mittee believes  that  some  difficulties  will  be 
experienced  in  American  practice  with  the 
use  of  the  Pielock  superheater  on  account 
of  the  difficulty  of  removing  and  expanding 
the  flues,  A  complete  description  of  the  sev- 
eral types  of  superheaters  now  in  use  is 
given.  Attention  is  called  to  the  fact  that 
the  use  of  superheated  steam  in  earlier  days 
was  handicapped  by  the  use  of  vegetable  and 
animal  oils  for  lubricating  the  valves  and 
cylinders.  With  mineral  oils  of  high  fire 
test  and  seamless  drawn  tubes  the  problem 
is  now  easy.  Tests  in  Germany  and  on  the 
Canadian  Pacific  show  that  valves  and  cylin- 
ders can  be  properly  lubricated  and  that  su- 
perheater pipes  and  fines  made  of  seamless 
drawn  tubes  do  not  corrode  and  wear  out 
with  undue  rapidity.  A  life  of  several  years 
can  be  obtained  from  the  seamless  tubes. 
The  reports  of  the  Canadian  Pacific  show 
that  in  three  years'  service  the  superheated 
steam  compounds  saved  10  to  15  per  cent., 
in  coal  over  compounds  without  superheat- 
ers. 

Apart  from  the  saving  in  fuel  which  re- 
sults from  the  use  of  superheaters,  one  of 
the  greatest  advantages  is  that  dry  steam 
is  always  furnished  the  cylinders.  ,It  is  prac- 
tically impossible  to  carry  over  water  into 
the   cylinders,   thus  eliminating  the  danger 
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of  "water  hammers."  Where  foaming  water 
is  used  superheaters  will  prevent  trouble'  in 
the  cylinders. 

In  concluding  the  discussion  on  super- 
heated steam  the  committee  says  that  there 
is  no  improvement  in  sight  at  the  present 
time  which  affords  so  many  advantages  and 
so  much  economy  both  in  saving  of  fuel  and 
lessening  of  repairs  as  the  use  of  superheated 
steam.  The  additional  complication  of  the 
boiler  is  small,  and  superheaters  of  good 
design  are  not  liable  to  expensive  repairs, 
nor  has  it  been  shown  that  failures  in  ser- 
vice are  frequent.  In  June,  1904,  an  Atlan- 
tic type  engine,  "out  of  a  lot  of  20  for  the 
New  York  Central,  was  equipped  with  a 
Schenectady  superheater.     The  engine  went 


very  high  price.  The  same  reasoning  holds 
in  tne  case  of  gasoline  or  oil  engine  cars 
having  mechanical  drive. 

The  committee  believes  that  a  steam  driven 
composite  car  with  a  large  properly  con- 
structed boiler  (preferably  horizontal)  hav- 
ing sufficient  steaming  capacity  and  using 
coal  or  oil,  is  the  best  solution  of  the  prob- 
lem. If  oil  fuel  is  used  the  valves  control- 
ling the  admission  of  oil  and  air  can  be 
placed  close  to  the  engineer  so  that  it  would 


Motor  oar  wages 


Saving  in  wages 
Saving  in  fuel  .  ■ 


$8..50 
5.00 


Total  saving  for  motor  car.  .      $13.50 

The  last  section  of  the  report  presents  a 
discussion  of  the  four-cylinder  balanced  com- 
pound locomotive.  The  following  advantages 
of  this  type  of  engine  are  noted:  (1),  bal- 
ancing of  reciprocating  parts  by  similar  re- 
ciprocating parts;   (2),  Increase  of  weight  on 


drivers  due   to  absence  of   "hammer  blow." 
take  but  a  small  part  of  his  time  to  control    ^^  go  miles  an  hour  with  78  in.  drivers  the 

ordinary  engine  at  each  revolution  increases 


and  maintain  the  steam  pressure. 

A  preliminary  design  for  use  on  the  Rock  ^j.  decreases  the  static  weights  on  the  rail  by 

Island  is  shown  in  the  report.     The  car  has  about   23   per   cent.;    (3),   increase   of   from 

a  seating  capacity  for  50  and  also  has  a  small  35   per  cent,  to   33   per  cent,   over  ordinary 

baggage    room.     The   steam   connections  be-  engine  in  the  sustained  horse-power  at  mod- 

directly  into  passenger  service  and  has  been    tween  the  engine  and  boiler  are  made  with  erate    and    high    speeds   without    change   of 

running  satisfactorily  ever  since.    No  trouble    flexible    ball   joints.     The    principal    dimen-  ijoiier;   (4),  economy  in  the  use  of  fuel,  water 

was  experienced   with   the   superheater,   the    sions  of  the  proposed  car  are  given  in   th 

onlv  difficulty  being  due  to  the  lubricating    following  table: 


device  which  was  of  foreign  make.  The  oil 
used  was  also  of  low  flre  test.  Orders  for 
26  of  this  type  have  now   been   received. 

The  next  section  of  the  report  discusses 
at  length  the  question  of  composite  motor 
cars.  In  many  places  it  does  not  pay  to 
run  a  regular  passenger  train  as  the  wages 
of  the  engineer,  fireman,  etc.,  are  out  of  all 
proportion  to  the  receipts.  Better  service 
can  also  be  given  by  one  car  running  fre- 
quently than  by  a  train  making  one  or  two 
trips  a  day.  The  usual  construction  of  mo- 
tor cars  has  been  a  passenger  car  body  with 
seats  for  about  50,  having  one  end  parti- 
tioned off  for  the  boiler.  The  development 
of  these   cars  has  been   slow  and  not  very 


Weight  on  drivers,  !bs '    '  29 

Weight   on  front  trueli,   lbs. l.o,000 

Weight  on  back  truck,  lbs i'^'9.ytV. 

Total,   weight,   lbs 129,000 


and  steam;  (5),  light  moving  parts.  As  the 
four-cylinder  balanced  compound  has  four 
sets  of  cylinders,  cross-heads,  connecting 
rods,  etc.;  in  place  of  the  two  sets  in  the  case 
of  the  ordinary  engine,  it  follows  that  each 


Total  wheel  base,  ft •^•62    pyjjjj^er    and    connected    part   transmit    but 

Cylinders,   in io  ■ 

Drivers,   in 4^ 

Engine  truck  wheels,  in AAT/ 

Diameter  of  boiler,  in 1  on 

Steam  pressure,  lbs •  •  IpO 

Fire-box,   in 48  3-16x48  3-16 

Tubes.  No 297 

Tubes,  outside  diameter,  in 1% 

Tubes,  length.  In -02 

Heating  surface,  tubes,   sq.  ft 8(-t 

Heating  surface,  return  tubes,  sq.  ft..  .  .». 3.^0 

Heating  surface,  firebox,  sq.  ft 7.5 

]lt^l^!v!"!^it''''^'.^''.^' ::::::: ::::::::;^  type  and  lo-wheei  designs  without  mcreas 

"  """    ing  the  wheel  base  and  without  making  se 


half  the  power  otherwise  required  to  be 
transmitted  by  the  ordinary  two-cylinder 
engine.  It  is  thus  to  be  expected  that  the 
cost  of  repairs  for  the  four-cylinder  balanced 
compound  will  be  less  than  for  the  ordinary 
two-cylinder  eng'ine. 

The  four-cylinder  balanced  compound  prin- 
ciple can  be  applied  to  Atlantic  type,  Pacifle. 


Tractive  effort,   lbs ^oon 

Factor  of   adhesion 8.82 


The  driving  truck  of  this  car  is  of  the  2-4-0 

successful^  owing  to  the  opposition  of  unions  type;  that  is,  it  has  a  pair  of  leading  wheels 

to  the  use  of  but  two  men  and  to  the  low  and   two   driving  axles.     The  cylinders  are 

steaming  capacity  of  the  boiler.     The  heat-  horizontal.    The  boiler  is  horizontal  with  re- 

ing  surface  in  most  of  these  designs  is  only  turn  tubes.    There  are  two  cylindrical  tanks 

about  one-half  of  that  of  a  modern  locomo-  holding  1,400  gallons.     The  fuel  capacity  is    ^ 

tive.    The  fuel  used  has  been  both  hard  and  one  ton.     Table   2   gives   some   comparative    ^j^^.   ij^lanced   compound   locomotive   with   a 

soft  coal.  figures  on  the  cost  of  fuel  for  operating  dif-    superheater.     As   the   additional    weight   of 


rious  changes  in  the  detail  parts  of  the  loco- 
motive. 

In  concluding  the  report  the  committee 
calls  attention  to  the  fact  that  the  greatest 
economy  and  refinement  within  the  limits 
of  good  practice,  as  far  as  can  now  be  seen,. 
can  be  obtained  by  the  use  of  the  four-cylin- 


The  largest  number  of  cars  have  been  oper-    ferent  types  of  300  h.p.  motor  cars. 


Cost  of  fuel. 


Type  of  car. 


Gasolene    ?0.12 

Steam  car  with  simple  en- 
gines :  oil  fuel 

Steam  car,  compound  engines, 
superheated  steam,  oil  fuel . 

Steam  car,  simple  engines, 
coal  fuel    

Steam  car.  compound  engines, 
superheated  steam,  coal  fuel 


Per  gal.  Per  pint 
or  ton.      or  lb. 


Lbs.  or 

pints 

per  h.p. 


Cost 
per  h.  p. 
hr. 
1.5  cts. 


H.p. 
hrs.  per   While 
day.     running. 
1,500     $22.50 


— Cost  of  fuel , 

Per  day , 

Addtl 
for  Per 

raising  1,000  h.p. 

steam.       hrs. 

$22.50 


the  superheater  is  only  about  2,000  lbs.,  there 
seems  to  be  no  practical  difficulty  in  its  ap- 
plication to  four-cylinder  balanced  com- 
pounds. 


Erie  Employment  Bureau. 


.024  t.32 

.024  t.32 

2.15  t.l075 

2.15  t.l075 


•Pints.      tPounds..     Running  100  miles  a  day. 
oil,  7>/i  lbs.  =  1  gallon. 


t2.1 

H 

13 


.67 

.043 

.032 


1,500 
1..500 
1 .500 
1.500 


13.3.: 


$15.00 
9.80 


14.70 
(10%) 
11.00 
(10%) 
8.0(5 
(25%) 
6.04 
(25%) 
Average  horse-power  assumed  to  be  150.     Weight  of 


10.05 
G.45 
4.83 


7.33 
5.33 
4.03 


ated  by  steam,  but  at  the  present  time  the        The  report  contains  the  following  conclu 

following  types  are  used:      (1)    Steam;    (2)     sions  showing  the  saving  which  may  be  ex  ^     ^     , 

gasoline  or  oil   engines  in  connection   with    pected  by  the  use  of  a  motor  car  instead  of    must  not' be  confirmed  without  the  Anal  ap 


The  Erie  Railroad  Company  has  lately 
established  an  employment  bureau,  and  Mr. 
W.  C.  Hayes,  formerly  Assistant  Mechanical 
Superintendent  of  the  road,  is  at  its  head. 
It  is  to  keep  the  records  of  all  applications 
for  employment,  throughout  the  company's, 
lines,  below  the  grade  of  superintendent,  ex- 
cept unskilled  laborers.  This  will  be  fol- 
lowed by  a  distinct  change  of  method  of  em- 
ploying men  for  the  service.  The  list  of 
classes  in  which  the  employment  of  new  men 


direct  coupled  electric  generators  and  elec- 
tric motors;  (3),  gasoline  or  oil  engines  with 
mechanical  drive,  operated  by  gearing  and 
friction  clutches. 

While  the  use  of  gasoline  engines  provides 
some  attractive  features,  being  self-contained 
and  not  requiring  any  particular  attention 
from  the  engineer  except  for  lubrication,  the 
construction  of  these  engines  requires  run- 
ning at  substantially  high  speeds,  with  a  va- 
riation of  not  more  than  40  to  50  per  cent. 
Thus,  in  order  to  control  the  power  and 
connect  it  to  the  wheels  so  that  starting 
can  be  effected  with  smoothness  and  rapid- 
ity it  is  necessary  to  expend  a  large  sum 
for  electrical  or  mechanical  devices.  If  the 
car  is  controlled  electrically  it  requires  a 
generator,  two  motors  on  the  wheels  and  the 
usual  arrangement  of  wiring,  switches,  con- 
trollers, etc.  It  also  involves  the  use  of  com- 
pressed air  for  gt.arting  the  engine.  It  is 
extremely  questioi.able  if  a  gasoline-electric 
device  of  this  kind  'vould  pay  unless  gasoline 
could  be  obtained  at  an  extremely  low  price 
or  coal  could  not  be  obtained  except  at  a 


a  two-car  train  hauled  by  a  locomotive. 
Approximate   Cost. 


$5,000 
",000 


^°'^' :;:::::::;::;::  'Yi'.To 


Motor  car 

Difference 


Passenger  car 
liaggage  car 


M'eiijht  of  Train. 


35  tons. 
30     •■ 


Engine  and  tender 65 


proval  of  the  Superintendent  of  the  Employ- 
ment Bureau,  includes  Master  Mechanics, 
Road  Foremen  of  Engines  in  the  Mechanical 

liaggage.  mail  and  express  car 5,000    department,      Trainmasters,      Roadmasters, 

Engine  and  tender   r.uwtf  '  >  .      .,       ^  i.         t->  2. 

Master  Carpenters  in  the  Operating  Depart- 
ment among  the  higher  classes,  and  includes 
call  boys,  messengers,  dining  car  employees, 
and  all  the  numerous  head  and  hand  workers 
between  these  grades. 

After  an  application  is  sent  in  from  any 
division  point,  all  papers  concerning  the 
movement  of  the  employee  are  forwarded  to 
the  Superintendent  of  the  Employment 
Bureau  for  file.  All  applications  are  inves- 
tigated by  the  bureau,  the  replies  and  all 
information  of  value  being  kept  by  the 
bureau  for  reference.  Out  of  service,  trans- 
fer, promotion  or  re-employment  notices 
must  also  be  forwarded  to  the  bureau  for 
file. 

In  this  way  a  complete  record  of  every 
employee  is  kept  showing  all  information 
of  value.  When  an  application  is  made  for 
a  position  of  any  kind  below  the  rank  of 
superintendent,  and  above  that  of  unskilled 


Total    130  tons. 

Weight  of  motor  car  ....  ^ 65  tons. 


Difference 6i 

Co.s/   _»(■;•  liiiii  for  Wiif/cs. 


Rnglneer  .  .  . 
Fireman  .  .  .  . 
Conductor  . . 
Krakeman  .  . 
Baggageman 


Train. 
$3.50 
2.25 
3.50 
2.00 
2.50 


Total    $13.75 

Add  for  roundhouse  care •  3.00 


Motor 

car. 

$,3.50 

2.25 

3.50 


$9.25 


Total     $16.75 

Add   Interest  on   $5.000 100 


Total    $17.75 


December  30,  1904. 
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laborer,  the  officer  or  head  of  department  to 
•whom  it  is  made  has  the  regular  application 
blank  filled  out.  Applicants  this  year  are 
required  to  show  where  and  how  employed 
from  Jan.  1,  1900,  to  date.  The  record  must 
be  continuous  and  chronological.  For  any 
periods  that  the  applicant  may  have  been 
idle  or  working  for  himself  or  relatives,  he 
is  required  to  furnish  the  names,  titles  and 
post  office  addresses  of  two  responsible  busi- 
ness men  to  verify  his  statement.  A  per- 
sonal description  of  the  applicant  is  then 
made  by  the  employing  officer.  The  place  of 
occupation,  date  effective  and  in  what  capa- 
city he  is  employed  is  filled  in  and  the  ap- 
plication is  then  forwarded  to  the  employ- 
ment bureau  for  investigation  and  file.    The 


The  examination  for  visual  defects  is  made 
with  worsteds  and  lanterns  according  to  the 
most  approved  plan. 

The  discharge  of  unskilled  laborers,  wipers, 
etc.,  must  also  be  reported  when  the  cause 
of  dismissal  is  such  as  to  make  the  person 
an  undesirable  employee.  All  records  in- 
clude a  physical  description,  to  insure  satis- 
factory identification. 

The  application  blank  requires  the  appli- 
cant to  give,  besides  the  usual  information, 
the  names  of  relatives  dependent  upon  him. 
He  acknowledges  the  receipt  of  a  copy  of  the 
book  of  rules,  and  agrees  to  keep  advised  of 
amendments  which  may  be  made;  acknowl- 
edges that  he  has  received  notice  of  the  dan- 
ger of  overhead  bridges,  etc.,  and  that  when 


Erie   Railroad  Company. 

CHICAGO  ft  ERIE  R.  R.  NEW  JERSEY  ft  NEW  YORK  R.  R. 

NEW  YORK.  SUSQUEHANNA  ft  WESTERN  R.  R. 


RECORD  OF   EXAMINATION  OF  SIGHT.  COLOR  SENSE  AND  HEARING. 


Written  train  orders  read  correctly?     (Yea  or  No.) 


COLOR  SENSE —Standard  Flags.  Shown  Two  at  a  Time 

Ordrr 
Shown 

II 

Color 
Shown 

1 

■tolled 
22 

12 

Oni*. 

11    1    12 

I      1      2 

a"  1   12 

8«IM     H«llt< 
IfblU    On%m 

a        ^ 

lollfd  1    HiN 
12     1     11 

21 

11 

2 

I 

1 

12 

N.ciiif 
Given 

1 

1 

1 

! 

1 

standard  F 

lags,  Show 

n  One  at  a 

Time. 

Krder 
Shown 

i         !i         '! 

Colot 
Stiown 

3 

|l*<i  lUd 

12                        21 

1 

SolM  •llllll 
42 

■til  Mat 
31 

son«4  i«ii«if 

22 

2 

S«ll«dB«d 
12 

Name 
Given 

i 

Standard   Lantern 

,  Shov 

vn  Two  at; 

a  Tir 

ne. 

Order 
Shown 

1 

Coloc 
Shown 

il',i 

■  °7* 

12           1 

11 

"'2 

2   i   1 

21 

\°T 

'n"  T 

12 

1  Lllbt 
11 

Blu. 
31 

t.llo. 
21 

LIghl 

1 

1*2 

21 

41 

Name 
Given 

1 

1 

1 

1 

j 

1 

Standard  Lanterns,  Shown  One  at  a  Time. 


Or.lei 
Shown 

";;■• 

Color 
Shown 

12 

LllhlUr*** 

1 

ai 

l)»rk  Or««B 
2 

1             21 

12 

LIfkl  Bed 
11 

21 

Ddffc  4raM 
2 

Nanne 
Given 

1 

Hearing     Ordinary  conv 


Uy  >     (Yes  or  No  ) 


REMARKS  —I  hereby  certify  that  1  have  personally  eMmined_ 
and    find   that    his  acuteness  of    vision,  color    perception  and    bearing_ 


nform  to  the  standard    required  for 


Form  for  Recording  Test  of  Vision  of  Employees  of  Erie  Railroad. 
Reduced  about  one-half. 

bureau  is  the  o'nly  authorized  medium   for  he  goes  into  the  yards  of  other  companies 

conducting  investigations,  answering  all  in-  he  must  be  particularly  careful  in  looking 

quiries  relative  to  the  record  of  former  em-  out  for  obstructions;  agrees  to  examine  ma- 

ployees,  giving  service  letters,  etc.,  thereby  chinery,  etc.,  before  using,  to  see  that  it  is 

relieving  the  employing  officers  Of  this  duty.  safe,  and  to  report  in  writing  to     some  per- 

It    makes    no    difference    whether   a    man  son    superior   to   myself    when   defects    are 

works  on  one  or  more  divisions,  all  records  found.     The    employing   officer    fills    in   the 

are  forwarded  to  the  bureau   and   recorded  name   of   the   predecessor   in   the    place    for 

under   one   cover.     It   is  only   necessary   to  which  an  applicant  is  being  engaged,  and  the 

refer  to  the  file  to  get  the  complete  record  disposition  made  of  the  predecessor;  also  the 

of  any  employee,  the  file  showing  his  record  rate  of  pay. 

from  the  day  he  entered  the  service  to  the  Of  the  15  blanks  and  other  forms  used  by 

date  of  its  termination.    Any  employee  leav-  the  bureau,  the  principal  ones  are  the  fol- 

ing   the   service   is   entitled   to   a   certificate  lowing: 

showing  his  record.     The  certificate  of  ser-  2181.     Inquiry    to    be    sent    to    references 

vice  is  of  considerable  value  to  the  owner,  who   can  verify   statements  made  by   appli- 

and   in  order  to   protect  the   person   receiv-  cants  who  have  been  out  of  work  for  some 

ing  such   certificate,  his  signature  and  per-  time. 

sonal  description  are  entered  thereon.  This  2182.  Certificate  of  examination  of  loco- 
prevents  it  from  being  used  by  any  one  other  motive  engineers  and  conductors  by  the  divi- 
than  the  right  person.  sion  superintendent,  when  persons  employed 


in  these  capacities  have  passed  a  satisfac- 
tory examination  on  train  rules.  In  the  me- 
chanical examination  of  engine  men  then  is 
also  the  mechanical  examinatiorl  and  the  cer- 
tificate is  signed  by  the  Master  .Mechanic, 
when  a  satisfactory  examination  has  been 
passed. 

2183.  Letter  from  the  applicant  authoriz- 
ing former  employers  to  furnish  his  record. 

2184.  Certificate  of  examination  of  eyes 
and  ears. 

2185.  Letter  from  examiner  to  surgeon, 
requesting  surgical  examination. 

2186.  Certificate  of  service,  to  be  issued 
only  by  the  superintendent  of  the  employ- 
ment bureau,  to  be  given  to  employees  leav- 
ing the  service.  This  certificate  must  have  a 
physical  description  and  must  bear  the  sig- 
nature of  the  employee. 

2187.  Application  for  employment  (men- 
tioned above).  This  must  be  attested  to  by 
a  witness  who  has  heard  the  whole  docu- 
ment read  over  and  must  be  sworn  to  by  the 
applicant  before  a  notary  public.  The  record 
of  previous  service  accompanying  this  appli- 
cation fills  a  large  page  and  has  20  num- 
bered lines,  one  line  for  each  place  or  occu- 
pation. This  is  intended  to  go  back 
five  years,  and  if  an  applicant  has  been  idle 
he  must  give  the  names  of  two  responsible 
business  men  who  will  testify  to  the  correct- 
ness of  the  record  which  he  gives  for  such 
periods  of  idleness. 

2196.  Instructions  for  surgeons  and  other 
examiners.  This  is  a  circular  of  six  pages, 
taken  up  mostly  with  the  tests  for  color 
sense  and  acuteness  of  vision.  For  train- 
men, etc.,  normal  hearing,  color  sense  and 
visual  powers  are  required.  For  station 
agents,  section  foremen,  etc.,  20/40  visual 
power  will  be  accepted  in  one  eye  if  the 
other  is  normal;  or  20/30  will  be  accepted  in 
each  eye.  No  applicant  will  be  accepted  who 
must  wear  glasses  to  meet  the  requirements. 
Firemen  and  brakemen  already  in  the  ser- 
vice may  be  promoted  if  they  have  20/20  in 
one  eye  and  20/30  in  the  other,  provided  they 
have  no  other  defects. 

The  list  of  physical  disabilities  which  bar 
employment  is  quite  long,  extending  from 
the  loss  of  an  eye,  leg  or  arm  to  recurring 
appendicitis  and  marked  scrofulous  cach- 
exia. The  surgeon  in  his  record  must  note 
not  only  physical  defects  which  impair  the 
usefulness  of  the  applicant,  but  those  which 
do  not.  All  new  men  employed  in  the  train, 
engine,  and  switching  service  must  be  be- 
tween 21  and  45  years.  Persons  under  21 
will  be  accepted  only  as  messengers  and  as 
apprentices  in  shops. 

2197.  Record  of  the  "practical"  test  of 
eyes  and  ears.  This  form  is  shown,  reduced, 
in  the  accompanying  cut. 

2198.  Surgeon's  certificate  of  examina- 
tion. The  applicant  must  make  oath,  on  the 
back  of  this  sheet,  to  the  truth  of  the  an- 
swers which  he  has  made  to  the  surgeon's 
questions.  The  blank  contains  a  diagram  of 
the  human  body  and  also  of  the  hand  and  of 
the  foot,  on  which  the  surgeon  is  to  indicate 
physical  defects. 

2199.  Record  of  examination  of  eyes  by 
Holmgren  worsteds  and  Dr.  Williams'  test- 
ing lantern.  If  the  applicant  fails  to  pass 
this  examination  he  may  then  take  the  "prac- 
tical" test  with  the  different  colored  flags 
and  lamps  as  per  Form  2197,  to  convince  him 
of  the  fairness  of  the  first  test. 

2200.  Inquiry  to  be  sent  to  former  em- 
ployers. 

2202.  Instructions  for  making  up  appli- 
cations. 

3003.  Recommendations  for  promotion, 
transfer  or  re-employment.  This  Is  to  be 
signed  by  the  head  of  division  or  department 
and  must  give  the  record  of  the  employee.  If 
a  person  recommended  for  promotion  is  not 
next  in  line,  the  certificate  must  explain  why 
an  exception  is  made.    Among  the  questions 
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to  be  answered  in  filling  out  ihis  blanlv  is, 
'Does  the  subject  of  this  report  display  in- 
dustry and  zeal?" 

3004.  Notice  to  be  sent  by  the  head  of  the 
division  or  department  to  the  employment 
bureau,  of  cases  where  discipline  has  been 
ordered  (to  be  recorded),  and  of  dismissals 
or  resignations.  In  case  of  violation  of  rules 
the  number  of  the  rule  must  be  stated,  and 
if  discipline  is  administered  in  connection 
with  an  accident,  the  names  and  titles  of 
other  employees  disciplined  for  the  same 
cause  must  be  given.  The  office  of  the  super- 
intendent of  the  employment  bureau  is  at 
Jersey  City,  and  that  will  be  the  headquar- 
ters of  the  department;  but  he  will  have  as- 
sistants at  division  terminals  and  wherever 
necessary  so  as  to  provide  for  the  transac- 
tion of  business  with  the  necessary  prompt 
ness. 


American    and     British     Railroad     Accident 
Reports.* 


British  statistics  of  railroad  accidents  are 
collected  and  used  not  to  horrify  humanity, 
but  to  locate  the  causes  and  responsibility, 
and,  where  possible,  to  prescribe  and  enforce 
the  remedy.  American  statistics  of  railroad 
accidents  are  collected,  tabulated  and  pub- 
lished to  establish  a  preconceived  theory;  to 
shift  the  responsibility  from  the  human  equa- 
tion to  the  absence  of  some  safety  device;  to 
convict  our  railroad  management  of  a  nig- 
gardly disregard  of  human  life.  In  England 
the  statistics  are  only  published  for  the  pur- 
pose of  reassuring  the  public.  In  America 
they  are  given  out  by  the  Interstate  Com- 
merce Commission  no  less  than  seven  times 
a  year,  with  "ghoulish  glee,"  to  fill  the  public 
mind  with  horror  over  the  harrowing  totals 
of  every  description  of  frightful  or  trivial 
railroad  accident. 

In  England  in  1901  the  report  of  the  Brit- 
ish Board  of  Trade  very  justly  made  much 
of  the  gratifying  fact  that  for  the  first  time 
on  record  not  a  single  passenger  had  been 
killed  in  a  train  accident.  This  noteworthy 
event,  which  has  been  rolled  as  a  sweet  mor- 
sel through  the  disingenuous  reports  of  the 
Interstate  Commerce  Commission,  served  I0 
divert  attention  from  the  co-incident 
fact  that  the  total  number  of  personal 
accidents  was  1,277  persons  killed  and 
18,735  injured.  If  you  multiply  these 
figures  by  ten,  which  represents  the 
difference  in  risk  by  reason  of  the  greater 
mileage,  tonnage  and  number  of  employees 
in  America,  you  have  12,770  killed  and  1.S3.- 
7.50  Injured  as  the  gross  totals,  which  should 
be  compared  with  the  totals  so  assiduously 
paraded  in  the  government  reports  to  induce 
Congress  to  give  the  Interstate  Commerce 
Commission  authority  to  prescribe  costly 
safety  devices  for  the  problematical  protec- 
tion of  the  people.  .  -  .  .  The  English 
reports  put  in  a  separate  class  those 
accidents  not  caused  by  the  movement  of 
cars  or  engines;  Mr.  Thompson  says  that 
the  inclusion  of  these  accidents  in  the 
United  States  reports  [They  are  separated 
here,  the  same  as  in  England]  can  be  due 
only  to  "a  deliberate  policy  to  inflame  pub- 
lic opinion  against  the  railroads  by  the  in- 
clusion of  these  irrelevant  statistics." 

The  paper  then  goes  on  to  quote  from  acci- 
dent investigations  made  by  Colonel  Yorke; 
this  to  show  his  judicial  tone.  The 
principal  extract  is  from  the  report  on 
the  accident  at  Glasgow,  July  27,  1903,  kill- 
ing 16  passengers,  in  which  Colonel  Yorke 
recommended  the  Englinh  roads  to  follow  the 
example  of  other  countries  in  having  more 
efficient  power  brakes.  Discussing  the  totals 
of  English  records,  Mr.  Thompson  says: 


•At>«tra''t  of  a  pajier  by  Slason  Thompw»n, 
read  b'-f^n-  the  Western  Uailwjiv  flub,  at  f'hi- 
cag" 


Even  during  the  year  1901,  memorable  for 
its  immunity  from  fatalities  to  passengers 
in  accidents  to  trains,  there  were  in  the 
United  Kingdom  51  collisions  between  pas- 
senger trains  or  parts  of  passenger  trains; 
55  collisions  between  passenger  trains  and 
freight  trains;  29  collisions  with  buffer-stops 
and  65  cases  of  passenger  trains  or  parts  of 
passenger  trains  leaving  the  tracks,  and 
there  were  476  passengers  injured  in  train 
accidents,  the  majority  of  whom  owe  grati- 
tude to  their  lucky  stars  and  not  to  any  block 
signal,  that  the  death  which  came  so  near 
passed  them  by. 

•     Coming    now    to    American    records    Mr. 
Thompson  presents  the  following  figures: 

Kilhtl    ill    lliiihoiiil   Ar<-i(lnit.s 

ISfiS.  1!)04. 

1  assensers    31.")  (,  -120 

Kn-nioyees    2,0V0  3..S«7 

Other  persons 2.S97  5,879* 

Total     5,282  9,666  ' 

♦Figures  on  "other  persons"  are  for  1903,  as 
tigiires  are  not   .vet  out  for  1904. 

Against  these  figures  any  one  wishing  to 
deal    honestly    and    fairly   with    the    subject 
should  set  the  following,  taken  from  the  ear-  ' 
liest  and  latest  available  reports  of  the  In- 
terstafe  Commerce  Commission: 

1889  1903. 

Passengers*    (millions)    ll..")53  20,913 

Tons*   (millions)    68.727  173.221 

Employees     704.743  1,312,.537 

*Carried  1  mile. 

Here  we  see  the  following  percentages  of 
the  relative  increase  in  the  totals  of  fatal- 
ities and  factors  in  the  hazard  of  railroad 
operation: 

I',  c.  of  inc. 
16  yrs. 

Fatalities  to  pa.ssengers 32.4 

Fatalities'  of  employees 62.6 

15  yrs. 

Passengers  carried  1  mile 93.7 

14  yrs. 

Tons  carried  1   mile l.')2.0 

Xo.    of   employees    86.2 

Fatalities  due  to  train  movement  were  as 
follows: 

Killed  in   Train   Accidents. 

Per  ct.  inc., 
1889.         1904.  15  yrs. 

Passengers    161  270  67.7 

Employees    481  844  75.4 

These  figures  demonstrate  that  the  fatali- 
ties from  train  accidents  have  not  increased 
relatively  to  the  number  of  passengers  car- 
ried one  mile  or  to  the  number  of  employees, 
omitting  all  consideration  of  the  overshad- 
owing increase  in  the  ton  mileage. 

During  the  last  five  years  from  1900  to 
1904,  inclusive,  there  were  795  passengers 
killed  in  train  accidents,  or  an  average  of 
159  each  year.  During  the  first  five  years 
of  the  Commission's  statistics  from  1889  to 
1893,  inclusive,  there  were  679  passengers 
killed  in  the  similar  class  of  accidents,  or 
135  each  year:  making  an  increase  of,  only 
17  per  cent,  during  a  period  when  the  aver- 
age passenger  mileage  for  the  five  years  in 
question  increased  52  per  cent.  But  these 
comparative  figures  are  only  profitable  as  a 
refutation  of  the  popular  impression  that  the 
railroads  of  the  United  States  are  managed 
with  an  increasing  disregard  to  the  safety 
of  passengers  and  employees  The  opposite 
is  the  truth. 

The  indictment  I  bring  against  the  acci- 
dent statictics  of  the  Interstate  Commerce 
Commission  is  that  they  not  only  fail  to 
reflect  the  true  conditions,  but  that  they  are 
deliberately  perverted  to  further  a  precon- 
ceived and  fallacious  theory  as  to  the  best 
means  to  prevent  railroad  accidents.  As  1 
have  already  more  than  intimated,  the  gross 
totals  have  been  paraded  before  the  popular 
imagination  as  the  frightful  mortality  to  be 
reduced  by  block  signals.  With  the  introduc- 
tion of  block  signals  wherever  practicable 
and  where  they  will  insure  public  safety 
without  overburdening  public  traffic,  I  am 
in  hearty  sympathy. 

But  the  accident  reports  of  the  Interstate 


Commerce  Commission,  prejudiced  as  they 
are  in  favor  of  the  block  signal  system  as 
the  panacea  for  railroad  accidents,  cannot 
wholly  conceal  the  fact  that  recklessness, 
negligence  and  disobedience  in  the  human 
equation  is  mainly  to  blame  for  railroad  acci- 
dents. In  three  cases  out  of  four  where  the 
block  system  is  installed  the  failure  of  the 
human  equation  to  keep  it  in  order  or  to 
observe  or  obey  its  warnings  neutralizes  its 
efficiency.  The  inevitable  tendency  of  the 
block  signal  system  is  to  beget  carelessness 
in  the  train  crews,  as  it  shifts  responsibil- 
ity to  the  signal  system  operators  or  to  the 
signal  itself. 

The  rest  of  the  paper  is  a  violent  attack 
on  Secretary  Moseley,  of  the  Interstate  Com- 
merce Commission,  based  on  statements 
made  by  Mr.  Moseley  in  an  article  in  the 
American  Monihly  Review  of  Reviews,  for 
November.  The  author  disputes  Mr.  Mose- 
ley's  classification,  in  which  he  separates  col- 
lisions caused  by  the  block  system  from 
those  occurring  on  the  roads  where  it  is 
not  in  use,  and  declares  that  Mr.  Moseley's 
allegations  concerning  trainmen  sleeping  on 
duty  and  collisions  caused  thereby  are  not 
proved. 

J^'or  the  real  causes  of  any  increase  which 
there  may  be  in  railroad  accidents  in  this 
country  Mr.  Thompson  refeVs  to  the  Loco- 
motive Firemen's  Magazine.  From  an  article 
in  that  magazine  he  quotes  the  opinion  that 
greater  exactions  in  train  work,  the  running 
of  locomotives  three  times  as  large  as  for- 
merly, and  of  50-ton  cars;  requiring  men  to 
run  150  to  200  miles  in  the  same  time  that 
they  formerly  took  for  100  miles,  and,  in  gen- 
eral, the  making  of  duties  extremely  com- 
plex, constitute  the  true  explanation.  _  The 
men  are  now  sober  and  more  closely  atten- 
tive to  duty  than  formerly,  and  do  not  loaf 
in  saloons  but  spend  their  leisure  time  at 
home  or  in  study  of  their  intricate  and  exact- 
ing duties. 

Mr.  Thompson  says  that  on  35  roads  oper- 
ating over  31.000  miles  in  30  American 
states  and  three  territories,  which  carried 
4,880,641,267  passengers  one  mile,  not  a 
single  passenger  was  killed  in  a  train 
accident  in  the  calamitous  year  of  1904  (year 
ending  June  30.)  Nine  other  roads,  operat- 
ing 21,655  miles  in  31  states,  carried  2,626,- 
197,777  passengers  one  mile  with  a  fatality 
of  only  one  passenger  to  each  road  during 
the  same  year.  Together  these  reports  show 
that  44  American  roads  operating  in  3X 
states  and  three  territories  52,685  miles,  or 
more  than  2i/4  times  as  much  as  the  total 
mileage  of  British  roads,  carried  over  11'-^. 
billion  passengers  one  mile,  last  year  with 
only  nine  fatilities  to  passengers  in  train 
accidents.     .     .     . 

The  remedy  for  our  accidents  lies  along 
the  suggestion  made  in  the  President's  mes- 
sage and  following  the  English  practice,  viz.: 
"personal  investigation  through  proper  of- 
ficers of  all  accidents  involving  loss  of  life 
which  seem  to  require  investigation,  with  a 
requirement  that  the  results  of  such  inves- 
tigation be  made  public."  The  officers  should 
be  chosen  from  the  engineering  service  of 
the  regular  army,  and  should  be  paid  as  well 
as  their  English  compeers.  The  present  far- 
cical system  of  inspection  of  tens  of  thou- 
sands of  locomotives  and  nearly  two  mil- 
lion cars  should  be  abolished,  and  the  rail- 
roads should  be  held  to  double  damages 
where  the  government  officials  find  that  the 
fatal  disaster  was  due  to  defective  equipment 
or  permanent  way.  But  this  reform  should 
begin  by  removing  the  whole  subject  of  rail- 
road accidents  from  the  hands  of  the  Inter- 
state Commerce  Commission  and  placing  it 
with  the  Bureau  of  Commerce  and  Labor, 
where  it  belongs.  At  present  the  subject 
cannot  receive  honest  and  intelligent  public 
consideration  for  the  stream  of  statistics  re- 
lating to  it  is  poisoned  at  its  fountain  head. 


December  30,  1904. 


Railroad    Shop    Toois, 
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while  the  head  is  in  any  angle  from  0  to  O'l 
(leg.,  and  feed  changes  can  be  made  while 
the  machine  is  in  motion.  The  change  of 
feed  is  made  by  throwing  an  index  finger 
to  the  left  or  to  the  right  and  allowing  the 
spring  finger  to  engage  in  the  desired  hole 


.SIIAriNO     JI.VCIUNES. 

The  15-in.  Universal  shaping  machine.  Fig.  -^....„  ..„«^.  .„  ^^6»6«  lu  lu«  uesuea  noie 
1,  is  made  by  the  Potter  &  Johnston  Machine  in  the  face  of  the  disk  upon  which  the  ind^-x 
Company,  Pawtucket.  R.  I.  This  type  of  finger  rotates.  When  the  pin  is  in  the  lower 
machine  bears  somewhat  the  same  relation    left-hand  hole  the  feed  is  zero.     The  down 

feed  is  controlled  by  a 
knurled  screw,  which 
is  set  in  a  radial  slot 
in  the  side  of  the  ram 
and  engages  the  stojj 
finger. 

The  table  or  knee  Is 
•graduated  and  swings 
in  either  direction 
through  an  arc  of  90 
deg.  It  is  also  fitted 
with  an  auxiliary  tilt- 
ing slide  for  compound 
angles,  thus  making  it 
possible  to  plane  work 
to  any  angle  with  the 
power  cross  feed.  Ro- 
tary motion  is  im- 
parted to  the  table  by 
means  of  worm  gear- 
ing. This  type  of  ma- 
chine is  also  made  in 
the  24-in.  size;  in 
this  size  the  table  is 
raised  and  lowered  by 
power.  The  following 
table  gives  the  dimen- 
sions  and    weights   of 


Fig.   1 — The   Potter  &   Johnston  Shaper. 
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The  accompanying  iUustration,  Fig.  2, 
shows  a  14-in.  Pratt  &  Whitney  precision 
shaper,  made  by  the  Niles-Bement-Pond  Com- 
pany, New  York..  This  machine  has  ample 
power  and  rigidity  for  ordinary  shop  use, 
but  is  particularly  designed  for  tool-room 
and  die  work.  All  adjustments  are  quickly 
made  from  one  side  of  the  machine  and  the 
screw  which  elevates  the  knee  is  provided 
with  bail  thrust  collars,  making  it  easy  to 
adjust.  The  table  has  variable  power  feeds 
in  both  directions  and  is  fitted  with  a  swivel 
vise  having  a  solid  base.  The  vise  turns  on 
a  graduated  circle  so  that  work  may  be  ad- 
justed to  any  horizontal  angle.  One  of  the 
jaws  is  V-shaped,  for  holding  circular  pieces 
and  swivels  so  that  either  the  V-shaped  face 
or  the  straight  face  may  be  used.  The  maxi- 
mum stroke  of  this  machine  is  1.5  in.  and  the 
table,  which  is  15  in.  x  12  in.,  has  a  vertical 
adjustment  of  11  in.  and  a  horizontal  tra- 
verse of  16  in. 

Fig.  3  shows  a  20-in.  single-geared  crank 
shaper  made  by  the  R.  A.  Kelly  Company, 
Xenia,  Ohio.  The  ram  of  this  machine  is 
semi-circular  in  section  and  is  ribbed  inter- 
nally to  resist  all  undue  strains.  It  has  a 
bearing  of  30  in.  in  the  top  of  the  column. 
The  length  of  the  stroke  of  the  ram  is 
changed  by  means  of  a  short  lever.  Grad- 
uations are  produced  for  the  head  which  can 
be  swiveled  to  any  angle  and  locked  in  posi- 
tion by  a  simple  locking  device.  The  top 
of  the  table  is  12  in.  x  15 1-.  in.  It  is  of  box 
form  with  extension  front  and  is  provided 
with  T  slots  on  both  the  top  and  sides;  it 
also  has  a  V  slot  cut  in  its  side  for  holding 
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Fig.    2 — The    Pratt    &    Whitney   Shaper. 


Fig.   3 — The  R.  A.   Kelly  Shaper. 


to  the  plain  shaper  that  the  universal  mill- 
ing machine  bears  to  the  plain  milling 
machine. 

The  ram  has  quick  return  and  a  grad- 
uated dial  enables  it  to  be  set  quickly  to 
any  length  of  stroke  while  the  machine  is  in 
motion. 

The  cross  slide  is  mounted  on  ball 
bearings  and  the  cross  slide  feed  screw 
has  a  graduated  collar  for  adjustments,  as 
lias  also  the  tool  head  feed  screw.  The  tool 
slide  has  10  changes  of  down  feed  and  an 
automatic  stop  for  duplicate  work.  The 
down  feeds  and  automatic  stops  can  be  used 


both  the  15-in.  and  24-in.  machines; 


Length  of  stroke 15  In. 

Auto,   cross  traverse. .  .20  in. 
Vert,  adjustment  table.l2  in. 

Top   ot  table    14x12  in.  (plain)    21x1.5  in. 

(swivel)  171/2x15  in. 


-Machine 

,     , 24-iD. 

24  in. 

23  in. 

16 V2  in. 


Side  of  table 14x12  in. 

No.  grades  of  cone.  . .  .4 

Swivel  vise  opens 4%  in. 

Length  of  Jaws    10  in 

Tight  and  loose  pulleys 

on   counter    (2)  12x3  in. 


Revs,  per  min 150 

Net  weight  of  machine 

with  countershaft  .  .2,300  lbs. 


18%xl7%  in. 
3 

6  In. 
12  in. 

2pr.,10&14 
In.  for  4in. 
belts. 

170 

4,000  lbs. 


round  stock  in  a  upright  position.  The 
table  can  be  easily  removed  to  allow  of  work 
being  strapped  directly  to  the  apron,  which 
has  an  automatic  cross  feed  of  22  in.  and  a 
vertical  adjustment  of  14 14  in.  The  vise 
has  steeled-faced  jaws  12  in.  x  2  in.  and  has 
a  maximum  opening  of  8  in.  It  is  also  pro- 
vided with  hardened  steel  centers  and  a 
graduated  swivel  base.  The  cone  pulley  has 
four  steps  for  a  3  in.  belt.  The  tight  and 
loose  pulleys  are  12  in.  in  diameter  by  4  in. 
face  and  should  run  at  175  r.p.m.  The  net 
weight  of  the  machine,  including  the  coun- 
tershaft,  is  about  2,400  lbs.     This  machine 
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is  also  furnished  ■with  back  gears  and  motov 
drive  when  desired. 

(To  be  continued.) 


Water  Famine  on  the  Pennsylvania. 


At  last  accounts  there  had  been  no  relief 
from  the  severe  drought  in  central  and  west- 
ern Pennsylvania.  The  Pennsylvania  Rail- 
road has  kept  ISO  tank  cars  fully  occupied 
night  and  day  in  transporting  water  to 
points  where  it  was  needed  by  the  locomo- 
tives. Much  water  has  had  to  be  supplied 
to  the  shops  in  Aitoona,  and  in  spite  of  the 
best  efforts  some  departments  of  the  shops 
have  had  to  stop  work  at  times.  The  com- 
pany is  hurrying  the  work  on  a  pipe  line 
six  miles  long  which  is  designed  to  afford 
a  new  supply  of  water  at  Aitoona.  On  Sun- 
day, December  18,  the  freight  movement  be- 
tween Pittsburg  and  Harrisburg  was  one  of 
the  heaviest  on  record,  every  available  en- 
gine being  put  in  service  to  clear  up  block- 
ades which  existed  at  a  number  of  points, 
and  the  water-train  service  was  taxed  to  its 
limit.  An  officer  of  the  road  is  quoted  in  the 
Aitoona  Mirror  as  follows: 

"This  water  famine  has  been  tightening 
its  grip  upon  the  Pennsylvania  Railroad  and 
its  branches  west  of  Harrisburg  since  the 
middle  of  August.  The  trouble  extends  to 
a  considerable  distance  west  of  Pittsburg. 
By  the  employment  of  all  manner  of  expe- 
dients and  at  the  expenditure  of  immense 
sums  of  money  we  have  kept  our  passenger 
movements  intact  and  recently  have  forced 
freight  movements  up  to  the  point  where  we 
are  only  about  24  hours  behind.  Here  in 
Aitoona  our  three  big  reservoirs,  having  a 
storage  capacity  of  about  300,000,000  gallons, 
are  all  dry  and  have  been  for  weeks.  We 
have  put  on  water  trains  and  established 
temporary  pumping  stations.  Our  present 
consumption  of  water  is  about  3,000,000  gal- 
lons daily. 

"Of  this  1,000,000  gallons  are  supplied 
by  the  streams  that  formerly  filled  our 
reservoirs,  the  water  now  flowing  directly 
into  the  pipes.  By  means  of  tank  trains  we 
supply  daily  about  600,000  gallons,  and  the 
remainder,  amounting  to  1,500,000  gallons,  is 
furnished  by  pumps.  This  supply  is  uncer- 
tain and,  coming  from  various  sources,  occa- 
sionally results  in  conflicting  pressure  and 
breaks  in  the  pipes.  Then  the  perplexities 
of  the  situation  multiply.  Yesterday  after- 
noon we  had  six  big  trains  waiting  to  start 
westward  over  the  mountains.  Each  train 
required  three  locomotives,  but  there  was  a 
break  in  the  water  system  somewhere  and 
none  of  the  locomotives  could  be  got  ready 
without  serious  delay.  One  night  the  boil- 
ers in  the  lighting  plants  ran  out  of  water 
and  for  hours  the  yards  were  in  darkness. 
A  day  or  two  ago  the  air  operating  all  the 
yard  signals  was  stopped  for  a  similar  cause. 
Two  minutes  are  usually  required  to  fill  a 
locomotive  tender  with  water  under  ordinary 
conditions;  25  minutes  were  required  yester- 
day. 

"Another  serious  drawback  is  the  effect 
of  the  bad  water  we  are  compelled  to  use. 
We  pump  mine  drainage  into  our  boilers. 
At  the  end  of  every  trip,  sometimes  before 
the  trip  is  completed,  the  locomotive  has  to 
be  sent  to  the  shops  that  its  boiler  flues  may 
be  caulked.  The  sulphur  in  the  water  ox- 
idizes the  iron  and  renders  the  boilers  unfit 
for  use  until  overhauled;  but,  it  is  mine 
drainage  or  nothing  in  many  cases.  Every 
water  station  between  Aitoona  and  Pittsburg, 
as  well  as  on  the  branches,  is  dry,  or  sup- 
plied by  pumpage.  An  expert  tests  the  water 
at  the  pumping  Kf.ations,  and  decides  the 
amount  of  soda  ash  to  mix  with  the  sulphur- 
I'lrif  r,    'ritfr  put  into     lie   tenders,  but  even 


at  that  the  locomotive  is  good  for  only  one 
trip  without  overhauling. 

"We  have  1,000  men  working  day  and 
night  constructing  a  six-mile  line  of  pipes 
from  Tipton  Run.  We  expect  to  bring  1,500,- 
000  gallons  of  water  from  that  source  by 
January  1.  We  will  divide  that  with  the 
city,  which  is  in  very  bad  shape  for  water. 
To-day  the  shops  are  working  practically 
with  water  hauled  in  trains  from  Sunbrook. 
There  is  absolutely  no  pressure  on  the  water 
in  the  company's  mains,  the  streams  are  so 
low.  It  has  been  ascertained  that  musk- 
rats  have  bored  holes  in  the  company's  res- 
ervoir at  Pinecroft,  permitting  what  little 
water  there  was  in  it  to  run  away.  Fifty 
fire  extinguishers  hav»-  been  distributed  in 
the  shops  for  protection  against  fire,  and 
three  reels  of  hose,  containing  100  ft.,  have 
also  been  added  to  the  shop  fire  equipment." 


The  Railroads  of  Natal.* 


Unlike  most  of  the  other  South  African 
colonies.  Natal  does  not  depend  to  any  ex- 
tent upon  gold  and  diamond  mining,  the 
only  benefits  it  receives  from  these  sources 
being  due  to  the  transportation  of  men  and 
minerals  between  the  mining  centers  of 
neighboring  colonies  and  the  port  of  Dur- 
ban. It  owes  its  importance  rather  to  the 
development  of  agriculture,  and,  in  a  lesser 
degree,  to  manufacturing  industries  and 
coal  mining.  At  the  present  time  there  are 
762  miles  of  railroad  in  operation.  Numer- 
ous surveys  for  new  lines  have  been  made 
and  several  of  these  will  probably  be  built 
before  many  years  have  passed.  The  nat- 
ural difficulties  of  building  railroads  in 
Natal,  however,  are  extremely  severe,  in- 
volving heavy  grades  and  sharp  curves. 
There  are  very  few  miles  of  really  level 
line,  and  most  of  this  is  on  branches  where 
the  loads  are  light  and  gradients  are  not  of 
much  consequence.  As  an  example;  the  rul- 
ing gradient  on  the  main  line  between  Dur- 
ban and  Ladysmith,  190  miles,  is  over  3 
per  cent.  The  train  running  from  Durban 
to  Charlestown,  on  the  Transvaal  border,  has 
to  ascend  an  equivalent  of  nearly  2^4  miles 
of  vertical  elevation,  crossing  altitudes  of 
from  2,000  to  5,000  ft.  above  sea  level,  which, 
when  once  reached,  are  often  lost  again  and 
have  to  be  recovered.  Owing  to  these  severe 
grades,  the  engine  loads  have  to  be  reduced 
and  readjusted  at  intervals,  involving  a  loss 
of  time  and  compelling  even  the  most  pow- 
erful of  locomotives  to  be  restricted  to  trains 
weighing  200  tons  or  less,  whereas  the  same 
engines  if  working  under  British  conditions, 
for  example,  would  be  able  to  pull  an  800- 
ton  train  at  full  speed.  With  these  facts  in 
mind,  such  allowances  as  229  minutes  for 
70  miles,  which  is  the  running  schedule  of 
the  express  train  between  Durban  and 
Pietermaritzburg  without  any  intermediate 
stops,  appears  quite  reasonable. 

The  lines  are  of  3  ft.  6  in.  gage.  There  is 
no  second  track  except  for  about  six  miles 
in  the  neighborhood  of  Durban,  where  there 
are  several  long  sidings  to  enable  trains  to 
pass  one  another.  The  main  line  of  the 
Natal  railroads  extends  from  Natal  to  Pieter- 
maritzburg, 70  miles,  and  thence  to  Charles- 
town,  306  miles,  where  it  connects  with  the 
Central  South  African  Railroads.  From 
Ladysmith  there  is  a  branch  to  Harrismitb, 
59  miles.  Other  branches  are:  Greytown 
to  Pietermaritzburg,  64  miles;  Glencoe  Junc- 
tion to  Dundee,  59  miles,  and  the  Richmond 
branch,  17  miles.  From  Durban,  there  are 
three  branches:  one  in  a  northerly  direc- 
tion to  Sonkele,  169  miles;  another  south  to 
North  Shepstone,  72  miles,  and  the  third  to 
Unzinto.  There  is  also  a  line  two  miles  long 
connecting    Durban    with    the    docks.     This 

•From  a  paper  In  the  December  Cassier's. 


was  the  first  railroad  built  on  the  African 
continent  (in  1860),  and  it  is  on  record 
that  when,  as  frequently  happened,  both  of 
the  two  small  locomotives  of  the  line  were 
out  of  commission,  the  trains  had  to  be 
pushed  along  by  natives.  At  Durban  are 
situated  complete  and  extensive  docks  fitted 
witli  up-to-date  appliances.  It  is  here  that 
connection  with  all  parts  of  the  world  is 
effected. 

The  rolling  stock  employed  on  the  Natal 
railroads  is  exceptionally  good  and,  notwith- 
standing that  the  gage  is  less  than  the  Brit- 
ish standard,  the  carrying  capacity,  both  for 
passengers  and  for  freight  cars,  is  little  less 
than  would  be  the  case  in  equipment  used 
on  standard-gage  lines.  The  first  and  sec- 
ond class  carriages  used  on  these  railroads 
are  as  good  as  is  any  in  Great  Britain.  The 
vacuum  brake  is  universally  employed  and 
most  of  the  passenger  coaches  have  cleres- 
tory roofs  with  windows  made  to  open  as 
well  as  door  windows,  a  boon  for  the  trav- 
eler during  the  hot  weather.  The  standard 
locomotives  used  at  present  are  heavy  10- 
couple  tank  engines  designed  by  C.  W.  Reid, 
the  late  Locomotive  Superintendent.  The 
first  and  fifth  pairs  of  couple  wheels  are  not 
provided  with  flanges  and  the  engines  are 
consequently  well  adapted  for  rounding  the 
sharp  and  frequent  curves.  About  100  of 
these  locomotives  are  now  in  use  in  Natal, 
and  the  bulk  of  the  traffic  is  done  by  them. 
The  engines,  as  a  rule,  weigh  a  trifle  over 
100  tons  with  tender. 


Proposed   Union  Station  for  Buffalo. 


The  railroad  terminal  situation  at  Buf- 
falo is  exceedingly  complex,  not  only  on  ac- 
count of  complications  arising  from  the  phy- 
sical relation  of  the  tracks  of  the  thirteen 
railroad  companies  now  entering  the  city,  . 
but  also  because  of  the  many  movements 
that  are  required  in  breaking  up  and  mak- 
ing trains  from  the  east  destined  over  dif- 
ferent routes  for  the  west,  and  vice  versa. 
Within  the  past  20  years  the  city  of  Buffalo 
has  appointed  a  number  of  committees  to 
confer  with  the  different  railroads  with  the 
end  of  securing  a  union  station,  but  none 
of  these  committees  was  able  to  arrive  at 
any  definite  results.  A  committee  composed 
of  five  citizens  of  Buffalo,  C.  W.  Goodyear 
as  chairman,  was  recently  appointed  by  the 
Mayor,  and  has  now  submitted  to  the  rail- 
roads five  proposed  sites  for  a  union  station. 
These  sites  were  discussed  at  a  conference 
held  in  New  York,  at  which  the  following 
railroads  were  represented:  Delaware,  Lack- 
awanna &  Western,  Lehigh  Valley,  Erie, 
Pennsylvania,  Buffalo,  Rochester  &  Pitts- 
burg, Buffalo  &  Susquehanna,  New  York  Cen- 
tral &  Hudson  River,  New  York,  Chicago  & 
St.  Louis,  Lake  Shore  &  Michigan  Southern. 
Michigan  Central,  Grand  Trunk,  and  Pere 
Marquette.  The  Wabash  was  unable  to  have 
a  representative  at  the  conference,  but  ex- 
pressed its  willingness  to  co-operate  with  the 
other  roads.  At  this  meeting  the  suggested 
sites  were  carefully  considered  and  it  was 
agreed  that  the  one  on  Genesee  street  known 
as  the  Cary  site  would  be  the  ideal  location 
for  a  union  station.  Accordingly,  a  commit- 
tee appointed  by  the  railroads  was  author- 
ized to  say  that  the  roads  would  consider 
favorably  the  project  for  a  union  station  on 
the  Genesee  street  site,  to  be  jointly  built 
and  worked,  provided  suitable  arrangements 
could  be  made  with  the  city. 

The  approximate  cost  of  the  proposed  ter- 
minal will  be  about  $15,000,000,  of  which 
$11,000,000  is  to  be  spent  by  the  railroads 
and  about  $4,000,000  by  the  city.  The  gen- 
eral plan  and  further  details  of  the  station 
will  be  given  in  the  next  issue  of  the  Rail- 
road Gazette. 
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THE    SCRAP     HEAP. 


The  Southern  Pacific  has  prepared  plans 
for  a  hospital  car,  and  a  number  of  such  cars 
are  to  be  built  at  the  Sacramento  shops. 

The  embargo  on  freight  destined  for 
points  on  the  New  York,  New  Haven  &  Hart- 
ford has  been  lifted,  announcement  to  this 
effect  having  been  made  by  the  Pennsylvania 
Railroad  last  week. 

A  press  despatch  from  St.  Louis  says  that 
the  National  Good  Roads  Association  has  ar- 
ranged with  the  Missouri,  Kansas  &  Texas 
to  run  an  educational  good  roads  train  over 
the  M.,  K.  &  T.  lines,  starting  January  9. 
The  National  Good  Roads  Convention  has 
been  called  to  meet  at  Jacksonville,  Fla., 
January  20  and  21. 

The  Chicago  &  Eastern  Illinois  is  now  ac- 
tively competing  in  Chicago  for  freight  to 
St.  Louis  and  other  southern  points,  and  the 
newspapers  say  that  a  rate  of  18  cents  has 
been  made  on  packing  house  products  to 
the  Gulf  of  Mexico;  it  is  also  reported  that 
similar  low  rates  have  been  made  on  low 
grade  commodities  from  St.  Louis  to  New 
Orleans. 

The  Subway  railroad  in  New  York  City  is 
now  carrying  upwards  of  300,000  passengers 
a  day.  For  the  first  month  of  its  operation 
(November)  the  average  daily  traffic  was 
about  two-thirds  of  this  number  and  the  in- 
crease is  mainly  due  to  the  opening  of  the 
Lenox  avenue  branch  north  of  Central  Park. 
The  prevalence  of  rain,  snow  and  cold 
weather  has,  however,  turned  much  traffic 
from  the  surface  and  elevated  lines  to  the 
Subway  on  many  days  of  the  past  month. 

Mr.  Jackson,  the  Industrial  Commissioner 
of  the  Erie  Railroad,  has  issued  a  list  of 
the  new  factories  established  in  the  towns 
and  cities  on  the  Erie  road  during  the  fiscal 
year  ending  June  30  last.  The  list  is  a  long 
one  and  includes  a  great  variety  of  manu- 
factures from  asbestos  pipe  covering,  auto- 
mobiles and  bleaching  works,  to  terra  cotta, 
veneer  and  wool  batting.  A  large  majority 
of  the  establishments  shown  have  side  tracks 
connecting  directly  with  the  Erie  lines.  Mr. 
Jackson  has  in  his  office  full  information 
concerning  the  resources  of  the  towns  on 
all  parts  of  the  Erie  system,  and  the  cir- 
cular sets  forth  his  facilities  for  aiding  man- 
ufacturers seeking  places  to  set  up  new  in- 
dustries. 

Barge  Canal  Contracts  3  and  4. 
On  Dec.  23  the  Superintendent  of  Public 
Works  at  Albany,  N.  Y.,  opened  11  bids  for 
contract  No.  3  of  the  1,000  ton  barge  canal 
work,  and  four  bids  for  contract  No.  4.  Con- 
tract No.  3  calls  for  the  excavation  of  the 
Champlain  Canal  from  below  Fort  Miller 
Lock,  No.  60,  to  above  the  Guard  Gate  at 
Crocker's  Reef,  the  construction  of  the  Fort 
Miller  lock  and  a  bridge.  Contract  No.  4 
calls  for  the  construction  of  the  Erie  Canal 
from  Lock  25  to  deep  water  east  end  of 
Oneida  Lake  at  Sylvan  Beach,  a  distance  of 
4.83  miles.  All  the  bids  are  said  to  be  under 
the  engineer's  estimates,  which  were  $874,- 
000  for  contract  No.  3,  and  $934,000  for  con- 
tract No.  4.  It  is  semi-offlcially  announced 
that  the  low  bidders  for  contract  No.  3  were 
Sunstrom  &  Stratton,  general  contractors, 
143  Liberty  street,  New  York  City,  whose  bid 


on  its  face  was  $670,497,  and  for  contract 
No.  4  L.  W.  Bates,  civil  engineer,  74  Broad- 
way, New  York  City,  whose  bid  totaled  $726,- 
815. 

The   "Vear's  Traffic  ai.  Sault  Ste.   Marie. 

Mr.  Joseph  Ripley,  General  Superintendent 
of  the  canals  at  Sault  Ste.  Marie,  submits 
the  following  annual  report  of  traffic  through 
the  canals  for  the  season  of  1904: 

, Seasons i    Dec, 

Vessels :  1903.  1904.      per  cC 

Steamers,  No 14.027         12.188     13 

Sailing,   No 3,569  2,£f94     16 

i;nregistered,  No.  .  .  1,000  ^8       6 

Total  passages  ..  .         18,596     J  %flJl20  13 

Loclcages,    No 11,642  ."*   10,315  11     . 

Tonnage :  '  ' ' 

Kegistei-ed,  net 27,736,444  24,364,138  12 

Freight,   net  tons.  .  .34,674,437'31,a46,106  9 

Passengers.  No 55,175'   '".37,695  32 

Coal  :  Hard,  net  tons.  .    1,149,005      '=001,228  14    !■ 

Soft,  net   tons 5.788,628    5.463.641  6 

Flour,    bbls 7,093,380    4,710,538  34 

Wheat,   bush 61.384,552  49,928.869  19 

Grain,*  bush 32,095,646  33,030.992  3t 

.Mfd.  &  pig  iron,  nt  tns       193,267        229,985  19t 

Salt,  bbls 454,882        365,4.59  20 

Copper,  net  tons 112,877       109,605  ■    3 

Iron  ore,  net  tons   .  .  .  .21,654,898  19,635,797  9 

Lumber,  M.  ft.,  B.   M.  .    1.003,192        92.3.280  8 

General   mdse.,net  tons      659,839       732,009  lit 

*Other  than  wheat.       flncrease. 

The  United  States  Canal  was  opened  May 
5  and  closed  Dec.  13,  1904;  season,  223  days. 
The  Canadian  Canal  was  opened  April  30 
and  closed  Dec.  25,  1904;  season,  240  days. 


The    Hancock   Valves. 

The   Hancock  globe,  60  degree  angle  and 

cross  valves,  are  made  in  both  the  flanged 

and  screw  types  up  to  the  3  in.  size.    These. 

valves  will  stand  a  water  pressure  of  1,000 


The    Hancock  Valve. 

lbs.  without  leaking  and  are  guaranteed  to 
work  under  a  steam  pressure  of  500  lbs. 
It  is  claimed  that  in  an  actual  test  the 
bodies  of  these  valves  withstood  a  pressure 
of  4.000  lbs.  per  sq.  in.  without  breaking. 
The  discs  are  of  a  special  mixture  which 
does  not  contain  zinc  and  the  spindles  are 
Tobin  bronze.  The  valve  is  guided  on  the 
stem  by  two  collars  which  guide   the  disc 


nut,  thereby  compelling  the  disc  to  seat 
squarely.  The  valve  seat  is  flat  and  the 
valve  disc  has  a  projection  on  it  which  acts 
as  a  guide  when  the  seat  is  being  ground. 
It  is  also  claimed  that  when  the  valve  is 
slightly  raised  from  its  seat,  this  projection 
allows  the  escaping  steam  to  clean  the  seat 
of  all  dirt  and  foreign  matter.  These  valves 
are  made  by  the  Hancock  Inspirator  Co., 
Npw  York. 

An   English   View. 

From  The  Engineer  (London). 

The  worst  accidents  on  British  railways 
are  derailments.  'We  never  hear  of  a  train 
going  through  a  bridge.  Collisions  are  due 
to  fogs,  for  the  most  part,  and,  secondly,  to 
mistakes  made  by  drivers  or  signalmen.  In- 
dividuals are  run  over,  and  shunters  are 
caught  under  trains  or  between  buffers.  In 
the  United  States  the  worst  accidents  are 
due  to  the  failure  of  bridges  or  trestles,  col- 
lisions, and  liie  running  over  of  individuals 
at  level  crossings.  Simple  derailments  are 
not  exceptionally  numerous.  We  may  say, 
therefore,  that  in  the  United  States  material 
plays  a  much  larger  part  than  it  does  in 
this  country;  and  the  disasters  which  are 
brought  about  by  personal  errors  are  large- 
ly the  result  of  systems  of  working  which 
are  radically  defective.  Thus,  in  the  United 
Stptes  there  is  an  enormous  single  line  mile- 
age Roads  of  this  kind  can  only  be  worked 
safely  by  inflexibly  observing  the  rule  that 
there  shall  be  only  one  train  staff  to  each 
section,  and  that  no  train  shall  be  permitted 
to  run  without  this  staff.  •  .  .  .  If  the 
people  of  the  United  States  were  resolved 
that  railroad  traveling  should  be  made  safe, 
it  would  be  made  safe.  There  is  nothing  in- 
herent in  the  country  or  the  climate,  or  the 
conditions  of  working,  to  prevent  this.  Noth- 
ing stops  the  way  but  the  lethargic  indiffer- 
ence of  the  public.  .  .  .  Where  bridges 
and  trestles  and  pernjanent  way  are  no 
longer  able  to  carry  the  locomotives  and  roll- 
ing stock,  we  are  reminded  that  the  rail- 
road companies  are  unable  to  bear  the  finan- 
cial stress  of  renewing  stmictures  which  have 
outlived  their  time.  Keeping  in  mind  as  we 
do  the  enormous  sums  which  appear  to  be 
available  for  constructing  extensions  and 
new  lines,  it  seems  that,  not  the  want  of 
financial  power,  but  the  want  of  will  must 
be  held  responsible  for  much  that  is  repre- 
hensible in  the  conduct  of  traffic  in  the 
United  States. 

Thci  immunity  which  we  enjoy  in  this 
country  from  accidents  is  due  to  ourselves 
— thaf  is  to  say,  the  traveling  public  will 
not  put  up  with  the  destruction  of  life,  limb, 
and  property  broiight  about  by  avoidable  ac- 
cidents. Until  the  .inhabitants  of  the  United 
States  act  energetically  from  similar  motives 
the  slaughter  will  continue.  It  is  useless  to 
denounce  the  single-track  system  and  to  hold 
it  responsible  for  the  killing  and  maiming. 
The  single  line  can  be  worked  just  as  safely 
as  the  double  line  if  due  precautions  are 
taken.  With  the  train  staff,  or  on  crowded 
roads  the  electric  tablet  system,  it  is  next 
to  impossible  for  a  collision  to  occur.  In 
this  country  the  railroad  companies  grumble 
at  the  severity  of  the  precautions  which  the 
Board  of  Trade  insist  on  being  taken  to  se- 
cure safety.  But  the  companies  are  really 
largely  the  gainers.  Juries  never  spare  them, 
and  the  price  paid  for  compensation  would, 
in  the  long  run,  be  much  greate'r  than  the 
outlay  rendered  compulsory  by  legislation. 
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A   New   Westinghouse  Crane   Motor. 

The  accompanying  illustrations  show  the 
Westinghouse  type  K  motor.  This  motor  is 
designed  for  the  operation  of  cranes,  hoisis 
and  similar  apparatus  and  for  intermittent 
service  in  which  heavy  starting  torques  and 
wide  speed  variation  are  required.  This 
type  of  motor  is  made  in  ten  sizes,  includ- 
ing capacities  from  2  to  40  h.p. 

The  frames  are  of  the  enclosed   form,   to 


field  coil.  It  is  claimed  that  this  arrange- 
ment is  superior  to  that  in  which  but  two 
poles  are  directly  magnetized,  the  other 
being  consequent,  as  has  been  demonstrated 
in  both  railroad  and  industrial  service. 
These  motors  are  series  wound  and  are  de- 
signed for  operation  on  direct  current  cir- 
cuits of  220  and  500  volts.  Since  the  current 
passes  successively  through  armature  and 
field  winding,  the  torque  of  such  a  motor 
increases  nearly  as  the 
square  of  the  current, 
up  to  the  point  of  satur- 
ation of  the  iron.  For 
this  reason  .  the  series 
motor  is  particularly 
well  suited  to  the  start- 
ing and  acceleration  of 
heavy  loads.  Governed 
by  change  of  voltage  at 
the  motor  terminals,  the 
speed  of  the  motor  is 
carried  through  a  wide 
range,  the  change  in 
the  resistance  of  the 
motor  circuit  being 
made  by  means  of  a 
controller.  The  motor 
frames  are  of  cast  steel 
(except  in  the  three 
smallest  sizes,  where 
they     are     cast     iron). 


The  Westinghouse  Type  K  Crane  Motor. 


gears  or  shaft,  and  makes  it  easy  to  take 
out  a  pole  piece  and  field  coils,  or  to  remove 
the  armature.  The  lower  casting  has  two 
finished  faces  or  pads  to  which  bearings  for 
a  countershaft  may  be  bolted  or  which  may 
be  used  for  side  mounting.  The  commutator 
end  of  the  frame  is  connected  to  the  poles 
by  six  ribs,  any  two  of  which  may  carry 
the  brush  holders.  The  opening  around  the 
commutator  is  entirely  closed  by  a  V-i2  in. 
sheet  steel  band,  fastened  by  thumb  screws, 
an  arrangement  which  permits  access  to  the 
commutator  and  brush  holders  at  all  points. 

The  four  pole  pieces  are  built  up  of  soft 
steel  punchings,  riveted  together  between 
wrought  iron  end  plates,  and  are  secured  to 
the  frame  by  bolts.  The  coils  of  the  larger 
motors  are  of  copper  strap  and  the  terminals 
are  insulated  with  asbestos  ribbon.  Being 
machine  wound,  they  are  perfectly  inter- 
changeable. The  toils  are  fitted  to  the  pole 
pieces,  protected  at  the  ends  by  oiled  duck 
and  held  in  place  by  the  spreading  tips  of 
the  pole  pieces. 

The  bearings  are  composed  of  shells  lined 
with  bronze  or  babbitt  and  mounted  in  hous- 
ings which  may  be  removed  without  sepa- 
rating the  motor  frame.  Cast  brass  bearings 
are  standard  on  all  sides  up  to  and  includ- 
ing the  No.  4;  on  all  frames  above  No.  4 
babbitt  bearings  are  used.  Grease  lubrica- 
tion   is    employed    in   all    except   the   larger 
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The  Westinghouse   Type   K   Crane   Motor,   Showing   Upper 
Field    Raised. 


Amperes. 
Characteristic  Curves   No.   6   Type   K   Westinghouse   Crane 
Motor. 


guard  against  dirt  and  moisture,  but  are  de 
signed  so  that  the  working  parts  may  be 
exposed  for  inspection  or  adjustment  with- 
out dismantling.  If  local  conditions  permit 
the  cover  about  the  conmutator  may  be  re- 
moved and  the  motor  operated  open,  with 
Improved  ventilation  and  increased  capacity. 
There  are  four  inwardly  projecting  poles, 
each  of  which  is  magnetized  by  a  separate 


They  are  nearly  square  in  section  and  two 
poles  project  inward  in  a  horizontal 
and  two  in  a  perpendicular  plane.  The 
frame  is  built  in  two  parts,  divided 
in  a  plane  passing  through  the  axis 
of  the  armature  and  at  an  angle  of 
34  deg.  with  the  horizontal,  an  arrange- 
ment which  allows  the  upper  half  of  the 
field  to  be  removed  without  disturbing  the 


sizes — Nos.  9  and  10 — the  bearings  of  which 
are  designed  for  lubrication  by  oil  and 
waste.  Drip  cups  are  provided  under  the 
bearings  for  all  motors.  The  bearing  hous- 
ings may  be  turned  and  bolted  in  several 
positions  without  modification  of  design  or 
the  addition  of  special  parts. 

The  armature  core  is  built  up  of  soft  steel 
punchings     of     high     permeability.     These 
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punchings  are,  In  all  except  the  smallest 
sizes,  assembled  on  a  spider  and  held  from 
turning  by  steel  key.  The  pinion  end  is  pro- 
vided with  a  bell  shaped  flange,  which  forms 
a  support  and  shield  for  the  armature  coils. 
Ducts  between  the  punchings  are  provided 
through  which  air,  drawn  in  through  open- 
ings in  the  spider,  is  forced  out  against 
field  coils  and  core,  maintaining  a  uniform 
temperature  throughout  all  parts  of  the 
motor.  The  commutator  is  mounted  on  the 
armature  web,  allowing  the  shaft  to  be  re- 
moved without  disturbing  the  winding  or 
connections.  The  coils  are  placed  in  slots 
and  retained  by  hands  laid  in  grooves  be- 
low the  surface  of  the  core,  except  in  the 
case  of  armatures  for  the  Nos.  9  and  10 
motors,  which  have  fish  paper  wedges  forced 
in  between  V  shaped  grooves  near  the  top 
of  the  slots.  Covers  of  oiled  duck  protect 
the  ends  of  the  winding.  Wiper  rings  or 
oil  guards  are  provided  at  each  end  of  the 
armature  to  protect  the  winding  from  oil. 
The  shafts  may  be  extended  at  either  end 
to  accommodate  pulleys,  pinions  or  brake 
discs.  The  commutator  is  built  up  of  bars 
of  hard  drawn  copper,  insulated  by  mica, 
and   mounted   on  the  armature  spider. 

The  brush  holders  are  of  the  sliding  type 
and  the  individual  holders  may  be  inde- 
pendently adjusted.  Tension  is  provided  by 
means  of  a  coiled  spring  which  acts  through 
a  short  brass  strip,  so  that  the  spring  re- 
sponds immediately  to  any  movement  of  the 
brush,  and  close  contact  is  maintained  at 
all  times.  The  brush  holder  arms  are  se- 
cured by  stud  bolts  to  surfaces  which  are 
machined  on  the  ribs  of  the  frame,  parallel 
to  tangents  at  the  points  of  contact  with  the 
brushes.  Adjustment  to  compensate  for 
wear  of  the  commutator  can  be  made  by  re- 
moving the  iron  washers  which  are  placed 
under  the  insulating  washers  on  the  stud 
bolts.  With  all  but  the  two  smaller  sizes 
a  shunt  is  connected  to  the  tip  of  the  spring, 
extended  back  over  the  spring  and  fastened 
to  the  brush  holder,  thus  relieving  the 
spring  of  the  duty  of  carrying  current,  in- 
suring good  contact,  low  operating  tempera- 
ture and  a  permanent  and  even  tension. 
With  every  carbon  brush  %  in.  or  more  in 
thickness  an  additional  sheet  is  provided 
connecting  the  carbon  to  the  carbon  holder, 
improving  the  contact  between  carbon  and 
holder  and  preventing  the  pitting  of  the 
brush,  besides  offering  a  further  protection 
to  the  temper  of  tbe  spring.  Flexible  leads 
are  brought  out  through  insulating  bushings 
in  the  upper  frame  and  are  either  connected 
to  terminal  blocks  mounted  on  the  top  of 
the  motor,  or  are  arranged  for  direct  con- 
nection to  the  controller  lines. 

The  "Diamond"  Steam  Flue  Blower. 
The  illustration  shows  a  sectional  view  of 
the  "Diamond"  steam  flue  blower,  which  is 
designed  to  overcome  the  disadvantages  of 
the  old  method  of  a  steam  or  air  pipe  blow- 
ing one  flue  at  a  time  from  the  front  end  of 
the  boiler,  against  the  draft.  This  latter 
method,  of  course,  necessitates  opening  the 
front,   and   keeping   it  open   for   some   little 


Sectional    View    of    "Diamond"    Blower. 


time,  cooling  the  boiler  and  reducing  the 
steam  pressure.  Also  the  soot  is  blown  Into 
the  smoke-box  and  must  be  removed.  The 
"Diamond"  blower  is  placed  at  the  rear  end 
of  the  boiler  and  blows  the  soot  with  the 
draft,  and  out  of  the  chimney.     About  five 
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minutes  Is  all  that  is  required  to  clean  a 
set  of  flues  as  it  cleans  at  each  operation  a 
cluster  4  ft.  6  in.  in  diameter. 

The  steam  is  admitted  through  the  inlet, 
H,  at  the  bottom,  the  pressure  forcing  out 
nozzle  tube  B,  and  with  it  nozzle  C.  Re- 
volving nozzle  C  by  handle  G  causes  the 
steam  to  spray  through  all  of  the  tubes  with- 
in an  area  4  ft.  6  in.  in  diameter  at  one 
time. 

Prominent  users  of  these  blowers  are: 
The  Western  Transit  Company,  Northern 
Steamship  Company  and  The  Mutual  Tran- 
sit Company,  all  of  Buffalo,  N.  Y.,  and  the 
Chicago  Shipbuilding  Company,  Chicago. 
The  maker,  the  Power  Specialty  Company, 
Detroit,  Mich.,  will  send  blowers  on  trial. 

Signal    Department   of    New    York   Central. 

It  is  announced  that  beginning  with  Jan- 
uary 1  the  signal  department  of  the  New 
York  Central  will  be  placed  under  the  super- 
vision of  the  operating  department  instead 
of  the  maintenance  of  way  department,  as 
heretofore.  The  signal  engineer  becomes  a 
signal  superintendent  and  will  report  to  the 
General  Superintendent  instead  of  to  the 
Engineer  of  Maintenance  of  Way  in  all  mat- 
ters pertaining  to  maintenance  and  care  of 
signals.  The  signal  supervisors  will  report 
to  the  Division  Superintendent  in  these  mat- 
ters and  to  the  Engineer  of  Maintenance  of 
Way  in  all  questions  involving  plans,  lay- 
outs and  new  installations.  In  changes  of 
standards  and  in  new  plans  the  Signal  Engi- 
neer will  concur  with  the  Engineer  of  Main- 
tenance of  Way.  The  Signal  Engineer  may 
call  on  the'  Signal  Supervisors  for  reports  of 
performance  of  signals,  but  has  no  direct 
supervision  over  them. 

Manufacturing  and   Business. 

The  Cleveland  Punch  &  Shear  Works  Co., 
Cleveland,  Ohio,  recently  shipped  one  of  its 
automatic  spacing  tables  to  the  Middletown 
Car  Works,   Middletown,   Pa. 

C.  F.  Ernst's  Sons,  of  Buffalo,  has  been  in- 
corporated in  New  York  with  a  capital  of 
$100,000  to  make  iron  and  steel  by  C.  K. 
Ernst  and  others,   of   Buffalo. 

J.  P.  Neff,  formerly  foreman  of  shops  for 
the  Chicago  &  North  Western  at  Boone, 
Iowa,  took  a  position  in  the  mechanical  de- 
partment of  the  American  Locomotive  Equip- 
ment Co.,  Chicago,  on  Dec.  1. 

The  Erie  City  Iron  Works,  of  Erie,  Pa., 
recently  increased  its  capital  stock  from 
$1,000,000  to  $2,000,000,  and,  it  is  reported, 
is  planning  to  make  large  additions  to  its 
works  now  under  construction. 

The  International  Machine  &  Screw  Co., 
of  Portland,  has  been  incorporated  in  Maine 
with  a  capital  of  $500,000  with  E.  W.  Free- 
man, President,  of  Portland,  and  G.  T.  War- 
wick, Treasurer,  of  Springfield,  Mass. 
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F.  W.  Bird  &  Son,  East  Walpole,  Mass., 
maker  of  the  Neponset  insulating  paper, 
have  received  the  order  for  paper  to  be  used 
in  1,000  refrigerator  cars  being  built  by  The 
American  Car  &  Foundry  Co.  of  Chicago. 

The  National  Steel  Foundries  Co.,  of  New 
Haven,  Conn.,  according  to  local  reports,  has 
been  given  a  contract  to  furnish  all  the  steel 
castings  to  be  used  in  the  London  under- 
ground railway.  The  works  will  be  run  on 
full  time  to  fill  this  contract. 

Bankers  of  New  York,  Boston  and  Phila- 
delphia, it  is  reported,  have  arranged  to 
build  the  power  canal  of  the  Great  North- 
ern Power  Co.  at  Duluth,  Minn.,  and  have 
arranged  for  a  bond  issue  of  $3,600,000  to 
provide  funds  for  the  work. 

The  Maryland  Car  Wheel  Manufacturing 
Co.,  of  Cumberland,  Md.,  has  been  incorpoi'- 
ated  with  a  capital  of  $25,000  _to  make  a 
self-lubricating  car  wheel;  also  various 
kinds  of  car  and  mining  supplies,  by  John 
Duroth,  C.   G.  Smith  and  others. 

The  Canada  Foundry  Co.,  of  Toronto,  it 
is  reported,  has  bought  from  the  Bucyrus 
Co.,  of  Cleveland,  Ohio,  the  sole  right  for 
Canada  to  make  that  company's  steam  shov- 
els, wrecking  cranes  and  pile  drivers,  and 
Will  enlarge  its  works  to  take  up  this  work. 

The  Pressed  Steel  Car  Company  has 
opened  its  office  in  the  south,  and  Mr.  L.  O. 
Cameron  has  been  appointed  General  Sales 
Agent,  Southern  District,  with  headquarters 
at  Atlanta.  Mr.  Cameron  will  have  charge 
of  all  matters  pertaining  to  the  sales  depart- 
ment in  connection  with  railroads  and  manu- 
facturing concerns  located  in  the  southern 
te-ritory. 

The  American  Steel  Foundries,  New  York, 
announces  that  on  Jan.  1,  1905,  its  engineer- 
ing department  will  be  placed  in  charge  of 
Mr.  C.  M.  Mendenhall,  with  the  title  of  Chief 
Engineer,  and  that  the  following  oflScers  will 
report  direct  to  Mr.  Mendenhall:  Geo.  G. 
Floyd,  Mechanical  Engineer;  J.  V.  McAdam, 
Traveling  Engineer;  W.  Mac  Gregor,  Con- 
struction Engineer. 

Mr.  C.  W.  Whitney  has  resigned  his  posi- 
tion as  Pacific  Coast  representative  of  the 
McGraw  Publishing  Company,  New  York, 
and  has  become  identified  with  the  Abner 
Doble  Company,  of  San  Francisco,  engineers 
and  manufacturers  of  tangential  water 
wheels  and  needle  regulating  nozzles.  Mr. 
Whitney  will  have  charge  of  the  Abner 
Doble  Company's  publicity   department. 

The  Independent  Railroad  Supply  Co., 
Chicago,  was  awarded  a  silver  medal  by  the 
Louisiana  Purchase  Exposition  for  the  Wol- 
haupter  rail  joint.  Under  the  rules  laid 
down  for  the  jurors,  governing  the  granting 
of  awards,  this  was  the  highest  award  pos- 
sible to  obtain.     The  company  has  just  re- 
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ceived  orders  for  these  rail  joints  from  the 
Cincinnati,  Hamilton  &  Dayton  and  Chicago 
&  Western  Indiana,  and  recently  shipped  an 
order  to  the  Michigan  Central. 

Contracts  for  the  new  boiler  and  ma- 
chinery of  the  electric  light  station  of  the 
Holyoke  iMass.)  municipal  plant  were  let 
recently.  The  contract  for  the  500  k.w.  gen- 
erator has  been  given  to  the  General  Elec- 
tric Co.  for  ?18,000,  which  includes  a  steam 
turbine  to  operate  it.  The  contract  for  three 
250  h.p.  Manning  steam  boilers  was  given 
to  Coghlan's  Holyoke  Steam  Boiler  Works 
for  $6,600.  It  is  expected  that  the  works 
will  be  in  operation  about  May  1. 

Walter  Macleod  &  Co.,  Cincinnati,  send  no- 
tice of  their  removal  to  their  new  factory 
and  offices  at  213  East  Pearl  street.  They 
own  this  new  plant,  which  has  over  20,000 
sq.  ft.  of  floor  space  in  the  factory.  The 
notice  is  in  the  form  of  a  handsome  calendar 
for  1905.  Accompanying  it  is  a  pamphlet 
describing  Macleod's  labor-saving  specialties, 
including  oil  burners  for  light  and  heat,  oil 
furnaces  and  forges,  sand  blast  machines, 
white  washing  and  painting  machines  and 
acetylene  outfits. 

The  New  Milford  (Conn.)  Power  Co., 
which  furnishes  power  for  the  electric  rail- 
roads in  Waterbury,  New  Britain,  Plainville, 
Cheshire,  Bridgeport,  Greenwich,  Milford, 
Southington,  Norwalk  and  Naugatuck,  it  is 
reported,  has  been  sold  to  New  Haven  capi- 
talists. The  company  has  an  extensive  plant 
in  New  Milford  and  auxiliary  works  are 
being  built  at  Boardman's  Bridge.  The  of- 
ficers of  the  company  are:  President,  Win- 
throp  G.  Bushnell;  Vice-President,  Louis  E. 
Stoddard;  Secretary  and  Treasurer,  Samuel 
C.  Morehouse.  The  headquarters  of  the  com- 
pany will  be  at  New  Haven. 

Contracts  aggregating  $500,000,  reports 
from  Pittsburg  state,  have  been  given  to  the 
Westinghouse  Companies  for  the  complete 
equipment  of  the  Rochester,  Syracuse  & 
Eastern  Railroad,  to  be  built  by  the  Syra- 
cuse Construction  Co.  The  contracts  are  di- 
vided between  the  Westinghouse  Electric  & 
Manufacturing  Co.  and  the  Westinghouse 
Machine  Co.  The  former  will  furnish  two 
2,000  h.p.  generators,  two  750  h.p.  and  six 
600  h.p.  rotary  converters  and  five  600  k.w. 
step-up  transformers  with  33,000  volts  capa- 
city. Equipment  will  also  be  furnished  for 
22  cars  requiring  84  motors.  There  will  be 
12  quadruple  equipments  of  110  h.p.  each, 
two  75  h.p.,  four  40  h.p.,  two  30  h.p.,  and  two 
douhle  30  h.p.  The  Westinghouse  Machine 
Co.  will  build  two  2,000  h.p.  steam  turbines. 

Iron  and  Steel. 

The  Illinois  Steel  Co.  will  soon  start  its 
two  largest  mills  and  its  entire  steel  plant, 
which  have  been  idle  for  some  months.  The 
company  proposes  to  resume  work  January 
2  in  its  rail  and  steel  mills. 

Contracts  aggregating  several  hundred 
thousand  dollars,  it  is  reported,  have  been 
given  for  building  the  new  hoop  mill  of  the 
Sharon  Steel  Hoop  Co.  at  Sharon,  Pa.,  which 
is  to  be  in  operation  about  June  1  of  next 
year. 

At  a  meeting  in  Pittsburg  December  22  of 
steel  sheet  and  tin  plate  makers,  including 
the  American  Steel  &  Tin  Plate  Co.,  it  was 
decided  to  raise  the  prices  on  these  products 
$2  a  ton,  which  makes  the  official  quotation 
on  black  sheets  of  No.  28  gage  $2.38  per  hun- 
dred lbs.  The  demand  for  sheets  and  tin 
plates  is  increasing  daily  and  is  now  greater 
than  the  mills  can  meet.  The  American 
Sheet  &  Tin  Plate  fo.  has  more  than  90  per 
cent,  of  its  capacity  in  active  operation  and 
expects  very  soon  to  have  all  its  mills  run- 
ning on  full  time. 
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societies  see  advertising  page  2i.J 


Western    Society   of   Engineers. 

At  an  exti-a  meeting  held  Dec.  21  the  sub- 
ject presented  was  "The  Construction  of  Part 
of  the  Intercepting  Sewers  of  Chicago  from 
39th  Street  to  63d  Street."  Two  papers  were 
read,  the  authors  being  Mr.  W.  A.  Shaw  and 
the  late  Mr.  Guy  Miltimore. 

Railway  Club  of   Pittsburg. 

At  the  regular  meeting  of  this  club  Decem- 
ber 23,  an  address  was  delivered  by  J.  W. 
Wardrop  on  "The  Merchants'  and  Manufac- 
turers' Association  and  Its  Relation  to  the 
Railroad  and  Business  Interests  of  Pitts- 
burg." The  meeting  was  also  addressed  by 
Colonel  J.  N.  Schoonmaker,  J.  F.  Townsend, 
William  Kirk,  D.  F.  Hurd  and  others. 

The    Railway   Signal   Association. 

The  next  meeting  of  this  Association  will 
be  held  at  the  Grand  Union  Hotel,  42d  street 
and  Broadway,  New  York  City,  at  2  p.m., 
on  Tuesday,  January  10.  Mr.  Edward  T. 
Reynolds  will  read  a  paper  on  storage  bat- 
teries for  block  signals,  and  the  committee 
report  on  Standard  Specifications  for  Me- 
chanical Interlocking  and  for  Material  for 
Construction  Work  will  be  discussed,  begin- 
ning with  paragraph  15.  Paragraphs  1  to  14 
inclusive  were  revised  and  adopted  at  the 
annual  meeting  in  St.  Louis,  October  11. 


created  a  baronet  in  1885,  and  is  succeeded 
in  the  title  by  his  son,  Thomas  Hugh. 

— Mr.  J.  C.  Vining,  the  new  General  Super- 
intendent of  the  Colorado  Midland,  was  born 
in  Richmond,  Va.,  39  years  ago,  and  began 
work  as  a  telegraph  operator  in  1879.  For 
about  a  year  he  worked  in  Ohio  and  later 
went  to  St.  Paul  as  operator  on  the  North- 


PERSONAL. 


— Mr.  A.  S.  Ostrander,  formerly  Superin- 
tendent of  the  Air  Line  Qivision  of  the  New 
York,  New  Haven  &  Hartford,  died  at  West 
Lynn,  Mass.,  last  week  at  the  age  of  56. 

— Captain  George  H.  Power,  for  more  than 
half  a  century  a  prominent  business  man 
of  Hudson,  N.  Y.,  died  in  that  city  on  De- 
cember 21,  at  the  age  of  87.  Capt.  Power's 
early  business  career  was  in  boating  on  the 
Hudson  River.  He  was  the  chief  owner  of 
the  Hudson  &  Berkshire  Railroad,  which  is 
now  the  Hudson  branch  of  the  Boston  & 
Albany. 

— Mr.  William  Howard  Courtenay,  the 
new  Chief  Engineer  of  the  Louisville  &  Nash- 
ville, is  a  native  southerner,  having  been 
born  in  Louisville  in  1858.  Mr.  Courtenay  is 
a  graduate  of  Rensselaer  Polytechnic  Insti- 
tute, class  of  1879.  Shortly  after  graduat- 
ing he  entered  the  service  of  the  Louisville 
&  Nashville  as  an  Engineer  and  served  in 
that  capacity  until  1891,  when  he  was  ap- 
pointed to  the  position  from  which  he  is  now 
promoted,  that  of  Principal  Assistant  Engi- 
neer. He  will  assume  his  new  duties  on  the 
first  of  the  coming  month. 

— Announcement  is  made  of  the  death  of 
Sir  Lowthian  Bell,  at  the  age  of  88.  Sir  Low- 
thian,  who  was  the  third  president  of  the 
Iron  and  Steel  Institute,  holding  office  from 
1873  to  1875,  and  the  first  recipient  of  the 
Bessemer  Gold  Medal,  in  1874,  was  a  Fellow 
of  the  Royal  Society,  a  member  of  the  Amer- 
ican Philosophical  Institution,  and  an  ex- 
Mayor  of  the  City  of  Newcastle.  He  was 
well-known  as  a  representative  of  the  iron, 
steel  and  coal  industries  of  Great  Britain, 
and  published  books  on  the  chemistry  of 
the  blast  furnace  and  the  principles  of  the 
manufacture  of  iron  and  steel.  He  was 
largely  interested  in  the  Clarence  Iron 
Works,  and  was  director  of  the  North  East- 
ern  Railway.     He  was   born   in   1816;    was 


ern  Pacific  and  worked  for  that  company 
until  1884,  during  which  time  he  was  em- 
ployed as  operator,  brakeman  and  conduc- 
tor, running  "the  front"  train  laying  track. 
Mr.  Vining  also  served  on  the  Southern  Pa- 
cific, the  Santa  Fe  and  the  Mineral  Belt  Rail- 
way in  Arizona,  which  road  was  abandoned 
after  40  miles  of  rough  work  had  been  done. 
In  April,  1891,  he  went  to  the  Rio  Grande 
as  waybill  clerk,  subsequently  being  pro- 
moted to  the  position  of  local  freight  agent 
at  Denver.  In  1904  he  went  to  the  Colorado 
Midland  as  Trainmaster,  and  was  later  pro- 
moted to  be  Superintendent  of  Transporta- 
tion, from  which  position  he  is  now  pro- 
moted to  the  new  position  just  created,  that 
of  General  Superintendent. 

— Mr.  C.  W.  Kinney,  who  recently  sue-; 
ceeded  Mr.  Baxter  as  Superintendent  of  the 
Pennsylvania  Division  of  the  Lehigh  Valley 
at  Sayre,  Pa.,  has  been  in  the  service  of  that 
company   since   1886.     He   began   as  a   tele- 


graph operator  on  the  New  Jersey  Division. 
In  1892  he  was  made  train  despatcher  of  that 
division  at  Perth  Amboy  and  was  trans- 
ferred, with  the  office,  to  Easton  in  1898. 
He  was  then  promoted  to  be  chief  despatcher 
at  that  point  and  in  the  fall  of  1904  was 
made  Trainmaster,  from  which  position  he 
is  now  promoted  to  be  Superintendent  at 
Sayre. 
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—Mr.  F.  W.  Hawks,  Chief  Engineer  of 
the  Evansville  &  Terra  Haute  and  the  Evaus- 
ville  &  Indianapolis,  was  born  at  Decatur, 
Mich.,  39  years  ago.  Mr.  Hawks  was  grad- 
uated from  the  High  School  at  that  place  and 
began  work  as  a  Depi^ty  County  Surveyor. 
His  first  railroad  work  was  in  1889,  when 
he  began  as  a  draftsman  on  the  Chicago 
Great  Western.    In  1892  and  1893  he  was  on 


the  contract  to  widen  the  locomotives  of  the 
National  from  narrow  to  standard  gage,  and 
was  subsequently  appointed  Master  Me- 
chanic. In  1903  he  went  to  Acambaro 
as  Master  Mechanic  of  the  Pacific  Division, 
from  which  position  he  resigned  to  go  to 
tfee  Vera  Cruz  &  Pacific  as  Master  Mechanic 
at  Tierra  Blanca;  and  about  one  month  later 
was  promoted  to  be  Superintendent  of  Mo- 
tive Power  and  Machinery. 

— Colonel  Alexander  S.  Johnson,  who  died 
in  Dallas,  Texas,  last  week  at  the  age  of  72, 
was  for  many  years  land  commissioner  of 
the  Gulf,  Colorado  &  Santa  Fe. 


the  Chicago  &  Eastern  Illinois,  and  in  1895 
was  appointed  Assistant  Engineer  of  Main- 
tenance and  Construction  on  the  Chicago, 
Peoria  &  St.  Louis.  For  the  next  six  years 
he  was  Assistant  Engineer  on  the  Chicago 
&  Eastern  Illinois.  In  1903  he  had  charge 
of  the  construction  of  62  miles  of  line  for 
this  company.  Mr.  Hawks  was  appointed 
to  his  new  position  on  the  Evansville  & 
Terre  Haute  in  November  last. 

— Mr.  Gustavo  Navarro,  Superintendent  of 
Motive  Power  and  Machinery  of  the  Vera 
Cruz  &  Pacific,  began  work  in  1883  as  an 
apprentice  on  the  Mexican  Central.  For  a 
time  he  was  in  Panama  as  a  locomotive  en- 
gineer, and  then  went  to  the  main  shops 
of  the  National  Railroad  of  Mexico  at  the 
City  of  Mexico.  In  1889  he  was  employed  by 
S.  Pearson  &  Son  on  the  great  canal  for 
the  drainage  of  the  Valley  of  Mexico,  acting 


as  contractor  and  machinist  until  1893.  The 
next  year  he  went  to  the  Mexican  Southern, 
and  in  1895  went  to  the  Tehuantepec  Na- 
tional as  Superintendent  of  Motive  Power 
and  Machinery.  In  1897  Mr.  Navarro  was  sent 
by  the  Mex:ican  Government  to  the  United 
States  navy  yard  at  Norfolk,  and  upon  his 
return  to  Mexico  again  entered  the  service 
of  the  Tehuantepec  National.  For  a  time  he 
engaged  in  mining.     In  1902  he  was  given 


ELECTIONS    AND    APPOINTMENTS. 


Atchison,  Topeka  d  8a7ita  Fe  (Coast  Lines). 
— J.  B.  Phillips,  Machine  Foreman  of  the 
San  Bernardino  Shops,  has  been  appointed 
General  Foreman,  locomotive  shops,  suc- 
ceeding W.  L.  Essex,  resigned. 

Atlanta,  Knoxville  <£•  Northern. — See  Louis- 
ville &  Nashville. 

Atlantic  Coast  Line. — W.  B.  Denham,  hith- 
erto General  Superintendent  at  Savannah, 
Ga.,  has  been  transferred  to  Wilmington, 
N.  C,  as  Chief  Assistant  to  the  Fourth 
Vice-President  and  General  Manager.  Mr. 
Denham  has  been  succeeded  at  Savannah 
by  Newton  Riddell. 

Baltimore  d-  Ohio. — W.  C.  Loree,  General  Su- 
perintendent at  Pittsburg,  P^.,  will  on 
Januai'y  1  be  transferred  to  Wheeling,  W. 
Va.,  as  General  Superintendent  of  the 
Wheeling  Division,  to  succeed  T.  J.  Foley, 
resigned.  Robert  Finney,  General  Agent 
at  Pittsburg,  has  been  appointed  to  suc- 
ceed Mr.  Loree. 

Chicago,  Burlington  J-  Quiiicy. — W.  F.  Hayes, 
hitherto  Acting  Superintendent  of  Bridges 
and  Buildings  at  Creston,  Iowa,  has  been 
transferred  to  be  Superintendent  of 
Bridges  and  Buildings  of  the  Burlliigton 
Division  at  Burlington,  J.  G.  Woodworth, 
Assistant  to  the  First  Vice-President,  has 
resigned.  W.  E.  Crane,  Coal  Traffic  Man- 
ager, has  resigned.  (See  Northern  Pacific 
and  the  Ft.  Smith  &  Western.) 

Chicago,  Rock  Island  d  Pacific. — G.  W.  Du- 
back,  General  Baggage  Agent,  has  resigned. 

Fort  Smith  d  Western.— W.  E.  Crane,  hith- 
erto Coal  Traffic  Manager  of  the  Chicago, 
Burlington  &  Quincy  at  Chicago,  has  been 
appointed  General  Manager  of  the  Ft.  S. 
&  W.,  with  headquarters  at  Ft.  Smith,  Ark., 
succeeding  the  late  J.  J.  Mahoney. 

Grand  Trunk. — U.  E.  Gillen  has  been  ap- 
pointed Assistant  Superintendent  at  Lon- 
don, Ont.,  succeeding  J.  W.  Higgins,  re- 
signed. The  office  held  by  Mr.  Gillen. 
Assistant  Superintendent  of  the  5th,  6tb 
and  7th  Districts,  has  been  abolished.  H 
F.  Coyle,  Trainmaster  at  Belleville,  will 
have  charge  of  matters  pertaining  to  trans- 
portation. 

loica  Central. — See  Minneapolis  &  St.  Loiiis. 

Lehigh  Valley. — J.  H.  Jacoby,  Superintend- 
ent of  Telegraph,  has  resigned,  and  the 
office  has  been  abolished. 

Louisville  <£  Nashville. — R.  Montfort  has 
been  appointed  Consulting  Engineer,  with 
office  at  Louisville,  Ky.  W.  H.  Courtenay, 
hitherto  Principal  Assistant  Engineer,  has 
been  appointed  Chief  Engineer,  succeeding 
Mr.  Montfort.  T.  E.  Brooks  has  been  ap- 
pointed Superintendent  of  the  South  & 
North  Alabama  R.  R.  and  the  Birmingham 
Mineral  Division  of  the  L.  &  N.,  with  of- 
fice at  Birmingham,  Ala.  J.  R.  Wheeler, 
hitherto  Assistant  Superintendent  at  Bir- 
mingham, Ala.,  has  been  appointed  Super- 
intendent of  the  Nashville  Division,  with 
headquarters  at  Nashville,  Tenn.,  succeed- 
ing Mr.  Broolvs. 

The  Knoxville,  LaFollette  &  Jellico  Rail- 
road, extending  from  Saxton,  Ky.,  to  Knox- 
ville, Tenn.,  and  the  Atlanta,  Knoxville  & 
Northern  Railway,  extending  from  Knox- 


ville, Tenn.,  to  Marietta,  Ga.,  with  branches 
will  after  January  1  be  operated  as  a  part 
of  the  L.  &  N.  Until  further  notice,  E.  E. 
Snyder,  Superintendent  of  the  Louisville 
Division,  will  be  in  charge  of  the  line  from 
Saxton  to  the  north  end  of  Dossett  tunnel. 
C.  W.  Bradshaw  has  been  appointed  Super- 
intendent in  charge  of  the  line  from  the 
south  end  of  Dossett  tunnel  to  Marietta, 
including  branches,  with  headquarters  at 
Blue  Ridge,  Ga. 

Minneapolis  &  St.  Louis. — J.  N.  Tittemore, 
Traffic  Manager  of  the  Iowa  Central,  has 
been  appointed  Traffic  Manager  of  the  M. 
&  St.  L.,  succeeding  W.  H.  Hopkins,  Gen- 
eral Freight  Agent,  resigned.  Mr.  Titte- 
more will  continue  as  Traffic  Manager  of 
the  Iowa  Central. 

Missouri  Pacific. — J.  W.  Higgins,  hitherto 
Assistant  Superintendent  of  the  Grand 
Trunk  at  London,  Ont.,  has  been  appointed 
Inspector  of  Transportation  of  the  M.  P., 
with  headquarters  at  St.  Louis. 

Morgan's  Louisiana  cC-  Texas. — F .  E.  Bat- 
turs,  hitherto  Assistant  General  Passenger 
Agent,  has  been  appointed  General  Passen- 
ger Agent,  in  charge  of  Southern  Pacific 
lines  in  Louisiana. 

New  York  Central  <£  Hudson  River. — P.  E. 
Crowley,  hitherto  Superintendent  of  the 
Pennsylvania  Division  at  Corning,  N.  Y., 
has  been  appointed  Assistant  General  Su- 
perintendent, with  headquarters  at  Syra- 
cuse. 

New  York,  New  Haven  &  Hartford. — A.  R. 
Whaley,  hitherto  Superintendent  at  Provi- 
dence, R.  I.,  has  been  appointed  Superin- 
tendent of  the  New  York  Division,  suc- 
ceeding T.  H.  Fennell,  who,  on  account  of 
ill  health,  has  been  relieved  of  the  Super- 
intendency  of  that  division.  C.  F.  Ken- 
nedy has  been  appointed  to  succeed  Mr. 
Whaley  as  Superintendent  of  the  Worcester 
Division. 

Northern  Pacific. — J.  G.  Woodworth,  hitherto 
Assistant  to  the  First  Vice-President  of 
the  Chicago,  Burlington  &  Quincy,  has  been 
appointed  Traffic  Manager  of  the  N.  P. 

Philadelphia  t£  Reading. — George  Ziegler, 
hitherto  Assistant  Comptroller,  has  been 
appointed  Comptroller  of  the  Reading  and 
controlled  lines,  succeeding  Daniel  Jones, 
resigned. 

South  &  North  Alabama. — See  Louisville  & 
Nashville. 

Suffolk  &  Carolina. — C.  L.  Hutchins,  hith- 
erto Auditor,  has  been  appointed  General 
Manager,  succeeding  G.  L.  Barton,  re- 
signed. 

Tennessee  Central. — L.  F.  Lonnbladh,  hith- 
erto Acting  Engineer  of  Construction,  has 
been  appointed  Chief  Engineer,  succeed- 
ing W.  N.  McDonald,  Engineer  of  Main- 
tenance of  Way,  resigned.  O.  M.  Laing, 
hitherto  General  Storekeeper,  has  been  ap- 
pointed Purchasing  Agent. 


LOCOMOTIVE     BUILDING. 


The  Detroit  &  Mackinac  will  order  two 
locomotives. 

The  Toledo,  Peoria  &  Western  has  ordered 
five  10-wheel  (4-6-0)  locomotives  from  the 
Baldwin  Locomotive  Works. 

The  Canadian  Pacific  is  reported  to  have 
ordered  30  (4-6-0)  locomotives  from  the  Lo- 
comotive &  Machine  Co.  of  Montreal,  Ltd. 

7'he  Canadian  Pacific  has  ordered  10  Mogul 
(2-6-0)  locomotives  from  the  Canadian  Lo- 
comotive Co.,  Kingston,  Ont.  These  locomo- 
tives are  for  delivery  within  10  months. 

The  Queen  &  Crescent,  as  reported  in  our 
issue  of  December  9,  has  ordered  13  consoli- 
dation (2-8-0)  locomotives  from  the  Ameri- 
can Locomotive  Co.  Eight  of  these  are  for 
the  Alabama  Great  Southern  and  five  for 
the  Cincinnati,  New  Orleans  &  Texas  Pacific. 
The  locomotives  will  weigh  200,000  lbs.,  with 
180,000  lbs.  on  drivers;  cylinders,  22  in.  x  30 
in.;  diameter  of  drivers,  56  in.;  straight  boil- 
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er,  with  a  working  steam  pressure  of  200 
lbs.;  heating  surface,  3,517  sq.  ft.;  437  char- 
coal iron  tubes,  2  in.  in  diameter  and  ]4  ft. 
6^0  in.  long;  carbon  steel  tire-box  108  in.  long 
and  72V:>  in.  wide,  grate  area,  53  sq.  ft.;  tank 
capacity,  6,000  gallons  of  water,  and  coal 
capacity,  12 1^  tons.  Special  equipment  in- 
cludes: Westinghouse  brakes,  GoUmar  bell 
ringers,  Keasbey  &  Mattison  magnesia  boiler 
lagging.  Simplex  brake-beams,  Tower  coup- 
lers, Dressel  headlights,  Monitor  injectors, 
Ajax  journal  bearings,  U.  S.  piston  rod  and 
valve  rod  packings,  Coale  safety  valves.  Na- 
than sight-feed  lubricators.  Railway  Steel- 
Spring  Co.'s  springs,  Ashton  steam  gages  and 
Latrobe  driving,  truck  and  tender-wheel 
tires. 

The  Michigan  Central,  as  reported  in  our 
issue  of  December  23,  has  ordered  14  com- 
pound Consolidation  (2-8-0)  locomotives, 
three  simple  Pacific  type  (4-6-2)  locomotives, 
and  17  simple  10-wheel  (4-6-0)  engines  from 
the  American  Locomotive  Co.  The  (2-8-0) 
locomotives  will  weigh  198,500  lbs.  with  174,- 
000  lbs.  on  drivers;  cylinders  23  and  35x32 
in.;  diameter  of  drivers,  63  in.;  straight  boil- 
er with  a  working  steam  pressure  of  210  lbs.; 
heating  surface,  3,091  sq.  ft.;  359  tubes,  2 
in.  in  diameter  and  15  ft.  7  in.  long;  wide 
steel  fire-box,  9Q%  in.  long  and  75%  in.  wide; 
grate  area,  50  sq.  ft.;  tank  capacity,  6,000 
gallons,  and  coal  capacity,  12  tons.  The 
(4-6-2 J  locomotives  will  weigh  221,000  lbs., 
with  140,500  lbs.  on  drivers;  cylinders,  22  in. 
X  26  in.;  diameter  of  drivers.  75  in.;  straight 
boiler  with  a  working  steam  pressure  of 
200  lbs.;  heating  surface,  3,897  sq.  ft.;  354 
tubes,  2  in.  in  diameter  and  20  ft.  long;  wide 
steel  fire-box,  96%  in.  long  and  75^4,  in.  wide; 
grate  area,  50  sq.  ft.;  tank  capacity,  6,000 
gallons  of  water,  and  coal  capacity,  12  tons. 
The  (4-6-0)  locomotives  will  weigh  154,200 
lbs.;  cylinders,  19I2  in.  x  26  in.;  diameter  of 
drivers,  64  in.;  extended  wagon-top  boiler 
with  a  working  steam  pressure  of  200  lbs.: 
heating  surface,  2,612  sq.  ft.;  314  tubes,  2 
in.  in  diameter  and  14  ft.  8  in.  long;  fire-box, 
108Vj5  in.  long,  and  41V->  in.  wide;  grate 
area,  31  sq.  ft.;  tank  capacity,  5,100  gallons 
of  water,  and  coal  capacity,  12  tons.  Special 
equipment  includes:  Westinghouse  air- 
brakes, Chicago  Railway  Equipment  Co.'s 
brake-beams,  National-Fulton  journal  bear- 
ings, U.  S.  metallic  piston  rod  and  valve  rod 
packings.  Leach  sanding  devices  and  Detroit 
sight  feed  lubricators. 


over  sills;  and  15  ft.  IVa  in.  high  from  top    may  have  to  be  replaced  by  an  entirely  new 
of  cupola.  structure. 


CAR     BUILDING. 


The  American  Car  &  Foundry  Company 
has  miscellaneous  orders  for  181  cars. 

The  Long  Island  has  ordered  122  passen- 
ger coaches  from  the  American  Car  &  Foun- 
dry Co. 

The  Denver,  "Northwestern  &  Pacific  de- 
nies being  in  the  market  for  three  passenger 
coaches,  as  reported  in  our  issue  of  Decem- 
ber 16. 

The  Underground  Electric  Railvmys  (Lon- 
don) have  ordered  36  motor  car  bodies  and 
72  trailers  from,  the  American  Car  &  Foun- 
dry Co. 

The  National  Coal  Dump  Car  Company  has 
ordered  450  dump  cars  from  the  American 
Car  &  Foundry  Co.  These  dump  cars  are 
for  the  Illinois  Central. 

The  Chicago.  Rock  Island  &  Pacific  has  or- 
dered 25  combination  stock  cars  from  the 
National  Coal  Dump  Car  Co.,  to  be  built  by 
the  American  Car  &  Foundry  Co. 

The  American  Car  &  Foundry  Company 
has  received  an  order  for  50  ballast  cars. 
These  cars  will  be  used  for  work  on  the  Flat- 
bush  Avenue  Terminal  of  the  Long  Island. 

The  San  Pedro.  Los  Angeles  d  Halt  Lake 
has  ordered  200  steel  flat  cars  of  100,000  lbs. 
capacity  from  the  Pressed  Steel  Car  Co. 
These  cars  will  weigh  34,500  lbs.,  and  will 
be  41  ft.  10  in.  long  and  9  ft.  41/2  in.  wide. 

The  Minneapolis,  fit.  Paul  &  Hault  Hte. 
Marie  has  ordered  15  cabooses  from  the 
American  Car  &  Foundry  Co.  These  cars 
rtill  be  21  ft.  2  in.  long  and  8  ft.  9  in.  wide, 


The  Orand  Trunk  Pacific  is  reported  to 
have  made  a  contract  with  the  Canada  Car 
Co.  The  contract  specifies  the  delivery  of  15 
cars  a  day  for  five  years  as  soon  as  the 
plant  of  the  Canada  Car  Co.  at  Montreal  is 
completed. 

The  Howland  Improvement  Company. 
Goldsboro,  N.  C,  has  ordered  90  ventilated 
freight  cars  of  60,000  lbs.  capacity  from  the 
South  Baltimore  Steel  Car  &  Foundry  Co. 
for  January,  1905,  delivery.  The  cars  will 
weigh  24,000  lbs.,  and  will  be  36  ft.  long,  8 
ft.  6  in.  wide  and  7  ft.  6  in.  high. 

The  Michigan  Central  has  ordered  1,500 
box  cars  of  80,000  lbs.  capacity,  500  40  ft. 
refrigerator  cars  of  60,000  lbs.  capacity,  and 
300  stock  cars  of  60,0uu  lbs.  capacity  from 
the  American  Car  &  Foundry  Co.  The  box 
cars  will  weigh  36,000  lbs.  and  will  be  36 
ft.  long,  8  ft.  6  in.  wide,  and  8  ft.  high,  in- 
side measurement.  The  stock  cars  will  be 
40  ft.  long,  8  ft.  5  in.  wide  and  7  ft.  6  in. 
high.  Special  equipment  for  all  includes: 
Simplex  bolsters,  Westinghouse  brakes. 
Smith  doors  for  box  cars.  Miner  draft  rig- 
ging, Harrison  dust  guards,  arch-bar  trucks 
and  Hutchins  inside  metal  roofs  for  box  cars. 

The  Pittsburg  Coal  Company,  as  reported 
in  our  issue  of  December  23,  has  ordered 
2,000  twin  hopper  gondolas  of  80,000  lbs. 
capacity  from  the  American  Car  &  Foundry 
Co.,  date  of  delivery  commencing  March, 
1905.  These  cars  will  weigh  37,000  lbs.,  and 
will  be  36  ft.  6  in.  long,  9  ft.  7  in.  wide  and 
4  ft.  2  in.  high,  inside  measurement,  with 
steel  frames  and  underframes.  Special 
equipment  includes:  Bettendorf  and  Sim- 
plex bolsters,  Westinghouse  air-brakes.  Cli- 
max couplers,  Simplex  brake-beams,  McCord 
journal  boxes  and  journal  box  lids.  Miner 
draft  rigging.  Union  Steel  and  Railway 
Steel-Spring  Co.'s  springs,  National-Fulton 
and  Damascus  brasses  with  Climax  bearing 
keys  and  Diamond  arch-bar  trucks. 


BRIDGE    BUILDING. 


Dallas,  Tex. — According  to  reports,  the 
Missouri,  Kansas  &  Texas  is  planning  to  put 
in  about  10  new  steel  bridges  on  its  Dallas 
division. 

Eau  Clause,  Wis.- — The  City  Council,  it  is 
reported,  has  given  a  contract  to  George 
Nelson  at  $34,167  for  building  a  concrete  and 
steel  arch  at  Barstow  street. 

Fkedericton,  N.  B. — C.  H.  LaBillois,  Com- 
missioner of  Public  Works,  is  asking  for  bids 
for  the  Forest  City  bridge  and  the  Five 
Mile  Brook  bridge,  both  in  York  County. 

Gekmantowx,  IXD. — The  bridge  of  the 
Pittsburg,  Cincinnati,  Chicago  &  St.  Louis 
over  Martindale  creek,  which  is  100  ft.  long, 
has  been  wrecked.  It  was  pushed  from  its 
abutments,  and  fell  a  distance  of  20  ft.  into 
the  stream  below,  by  the  wrecking  of  two 
flat  cars  loaded  with  heavy  iron  piping 
which  struck  the  upright  pieces  of  the  bridge 
broadside.    Damage  about  $25,000. 

Harrisblro,  Pa. — Nelson  &  Buchanan,  of 
Chambersburg,  has  been  given  the  state  con- 
tract to  build  a  bridge  over  Nescopeck  Creek, 
in  Luzerne  County,  for  $10,844.  The  Penn 
Bridge  Co.,  of  Beaver  Falls,  was  given  the 
contract  for  the  bridge  at  Swelyville  over 
the  Lackawaxen  River,  in  Wayne  County,  at 
its  bid  of  $16,100.     There  were  32  bids. 

Bids  are  wanted  January  10  by  J.  H.  Shu- 
maker,  Superintendent  of  Grounds  and 
Buildings,  for  rebuilding  the  substructure 
and  superstructure  of  the  highway  bridge 
over  Penn's  Creek  in  Hartley  township. 
Union  County. 

Mi.v.veai'oi.is,  Mixx. — The  bridge  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie,  re- 
cently destroyed  by  fire,  will  be  replaced  by 
a  steel  bridge. 

Norfolk,  Va. — The  steel  bridge  over  Ma- 
hone's  Canal,  which  is  a  combined  highway 
and  street  car  bridge,  has  been  damaged  by 
rust  and  corrosion  to  such  an  extent  that  it 


OsiiKo.sH,  Wis. — Bids  are  wanted  January 
14  by  the  Board  of  Public  Works  for  build- 
ing the  superstructure  of  the  bridge  over 
Fox  river  connecting  Main  and  South 
streets.  M.  Coffey  is  a  member  ol  the  board, 
and  Karl  L.  Lehman,  Consulting  Engineer, 
910  Operahouse  building,  Chicago,  111.,  will 
furnisb  forms  for  proposals. 

Pueblo.  Colo. — The  Pueblo  Bridge  Co.,  it 
is  reported,  has  been  given  a  contract  at 
$97,460  to  build  the  viaduct  at  Main  street. 
It  will  be  700  ft.  long  with  a  roadway  of  56 
ft.  and  two  sidewalks. 

Sacramento,  Cal. — The  Board  of  Super- 
visors of  Sacramento  County  is  reported  hav- 
ing given  a  contract  to  Clark  &  Henry  for 
building  a  drawbridge  with  a  draw  of  117  ft. 
over  the  Sacramento  River  at  Grand  Island 
for  $59,763.  Objections  were  made  to  the 
bridge  unless  the  draw-opening  was  widened 
to  148  ft.,  which  has  been  consented  to,  at  an 
increased  cost  of  $4,000. 

St.  Louis,  Mo. — The  Board  of  Public  Im- 
provements has  decided  to  let  contracts  at 
once  tor  building  a  concrete  arch  with  a  24- 
ft.  roadway  and  toot  paths  on  each  side  over 
the  Kiver  des  Peres  in  Forest  Park,  to  re- 
place the  present  wooden  structure 

St.  P-^ul,  Minn. — According  to  reports,  the 
high  bridge  across  the  Mississippi  recently 
partly  destroyed  by  wind  will  be  rebuilt  at 
a  cost  of  about  $60,000.  L.  W.  Rundlett  is 
City  Engineer. 

Springfield,  Mass. — The  special  commis- 
sion appointed  by  the  Mayor  to  consider  the 
problem  of  building  a  new  bridge  across 
Connecticut  river  has  reported  that  to  avoid 
building  at  a  high  level  it  is  desirable  to 
remove  the  main  tracks  and  the  yards  of 
the  New  York,  New  Haven  &  Hartford  to 
the  west  side  of  the  river.  This  would  re- 
duce by  $350,000  the  cost  of  the  highway 
bridge,  but  would  necessitate  the  expendi- 
ture of  a  million  to  change  the  location  of  the 
railroad  for  21/0  miles.  This  bold  project  is 
favored  by  the  railroad  company;  and,  for 
the  million  expenditure,  the  city  would  in 
return  have  the  present  right  of  way  of  the 
railroad  for  a  great  river  front  park.  If  the 
railroad  were  to  be  changed,  it  would  cross 
from  the  east  to  the  west  side  of  the  river 
three  miles  below  the  city  and  would  re- 
turn to  the  east  side  at  the  point  where 
now  the  Boston  &  Albany  crosses.  This  plan 
would  necessitate  two  bridges  over  Agewam 
river  and  the  construction  by  the  Boston  & 
Albany  of  a  four-track  bridge  to  make  room 
for  the  New  Haven.  The  Boston  &  Albany 
would  also  have  to  widen  its  road  for  some 
distance  east  of  the  river.  The  plan  contem- 
plates the  establishment  of  new  freight  yards 
for  the  New  Haven  road  east  of  the  union 
passenger  station  and  south  of  the  Boston 
&  Albany. 

Bids  are  wanted  by  the  County  Commis- 
sioners'  January  11  for  the  removal  and 
rebuilding  of  the  stone  piers  and  abut- 
ments for  the  new  bridge  to  be  built 
over  the  Connecticut  River  between  West 
Springfield  and  Chicopee.  The  upper  por- 
tions of  the  six  existing  piers  and  two  abut- 
ments will  be  removed  and  rebuilt,  and  ap- 
proximately 1,150  eu.  yds.  of  masonry  is  to 
be  removed  and  replaced.  Robert  O.  Mor- 
ris is  Clerk. 

Toronto,  Ont. — The  Canada  Foundry  Co., 
Ltd.,  of  this  place,  it  is  reported,  has  been 
given  a  contract  by  the  Canadian  Northern 
to  build  the  steel  superstructure  of  a  bridge 
1,870  ft.  long  over  the  North  Saskatchewan 
river. 

Waynesboro.  Pa. — Petition  has  been  made 
to  the  court  for  a  bridge  to  be  built  over 
the  Antietam  Creek. 

Other  Structures. 

Alexandria,  Va.— The  Washington  South- 
ern, reports  state,  is  asking  bids  January  2 
for  putting  up  a  brick  passenger  station  33 
X  96  ft.  and  a  baggage  room  33  x  41  ft. 

Buffalo,  N.  Y.— The  Union  Station  Com- 
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mission,  according  to  reports,  has  got  the  ap- 
proval of  the  railroads  of  its  plans  for  a  new 
union  passenger  station. 

Chic.\go,  III. — According  to  newspaper  re- 
ports from  Chicago,  the  Pennsylvania  is  mak- 
ing elaborate  plans  for  a  new  passenger  sta- 
tion to  be  built  on  the  site  of  the  present 
union  station. 

Di\iLAS,  Tex. — A  contract  is  reported  hav- 
ing been  given  to  J.  C.  Mc'Cord  for  putting 
up  a  brick  car  barn  for  the  Dallas  Consoli- 
dated Electric  Street  Railway  Co.  94  x  30.5 
ft.,  to  cost  about  $15,000. 

Greensboro,  N.  C. — The  Southern  Railway, 
according  to  local  reports,  will  make  im- 
provements to  cost  $4.5,000,  to  include  an  ad- 
dition to  the  present  freight  house,  which  is 
one  story  high  and  extending  250  ft.  towards 
Davie  street,  and  the  building  of  a  transfer 
shed  15  ft.  wide  and  750  ft.  long. 

GuLFPORT,  Miss. — The  Gulf  &  Ship  Island, 
it  is  reported,  will  begin  work  early  in  Jan- 
uary on  a  new  pier  as  large  as  the  one  al- 
ready constructed,  which  is  about  one  mile 
long. 

Knoxville,  Tenn. — The  Knoxville  Con- 
struction Co.  has  given  the  contract  and 
work  on  the  substructure  has  been  com- 
menced for  its  new  brick  car  barns  250  x 
300  ft.  at  Park  avenue.  Contracts  for  the 
brick  work  will  soon  be  let. 

Lancaster,  Pa. — The  Pennsylvania  Rail- 
road has  notified  the  city  authorities  that  it 
will  build  a  tunnel  at  Prince  and  Walnut 
streets. 

Louisville,  Ky. — According  to  local  re- 
ports, a  contract  has  been  given  by  the  Louis- 
ville &  Nashville  to  the  American  Bridge  Co. 
at  $200,000  for  the  steel  skeleton  of  its  pro- 
posed nine-story  office  building. 

Memphis,  Tenn. — Plans  are  being  made 
and  bids  will  soon  be  asked  for  building  a 
large  elevator  on  the  river  front  for  the  Lee 
line  to  cost  about  $100,000. 

Renovo,  Pa. — The  Pennsylvania,  it  is  re- 
ported, is  planning  to  build  an  extension 
to  its  erecting  shop  160  ft.  long  and  to  put 
up  a  new  machine  shop  80  x  280  ft.  The 
foundation  work  is  reported  under  way,  but 
the  company  is  not  yet  ready  to  receive  bids 
for  the  buildings. 

Schenectady.  N.  Y. — Plans,  it  is  reported, 
are  under  way  for  the  building  by  the  New 
York  Central  of  a  passenger  station  for  the 
use  of  that  company  and  the  Schenectady 
Railway  Co.;  and  it  is  also  proposed  to 
build  a  viaduct  at  the  State  street  crossing. 
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New   Incorporations,   Surveys,    Etc. 

Atlanta,  Knoxville  &  Northern. — This 
company  is  rebuilding  60  miles  of  its  line 
from  Knoxville  south  to  Etowah,  Tenn..  and 
there  will  be  practically  a  new  roadbed  for 
the  entire  distance.  W.  J.  Oliver  &  Co.,  of 
Knoxville,  are  the  contractors.  It  is  expected 
to  begin  track  laying  about  March  1.  and 
to  have  the  line  ready  for  operation  by  July 
1.  Grading  is  also  in  progress  on  an  exten- 
sion from  Etowah,  Tenn.,  to  Cartersville, 
Ga.,  90  miles.  The  contractors  for  this  por- 
tion of  the  line  are  Wright,  Williams  &  Wad- 
ley,  of  Birmingham,  Ala.  This  extension  will 
probably  be  finished  before  the  end  of  1905. 

CHrcAGO,  Rock  Island  &  Pacific. — It  is  re- 
ported that  this  company  is  preparing  to 
build  an  extension  from  Knoxville.  the  pres- 
ent terminus  of  the  Washington  divison.  to 
Indianola,  Iowa,  28  miles.  Surveys  have 
been  finished  and  estimates  of  the  probable 
cost  h,ave  been  made.  It  is  stated  that  a  spur 
line  will  also  be  built  from  Knoxville  to 
coal  regions  in  Marion  County,  Iowa. 

Colorado.  New  Mexico  &  Gulf. — Articles 
of  incorporation  have  been  filed  by  this 
company  in  Colorado.  It  is  proposed  to 
build  a  railroad  in  the  state  of  Colorado  and 
New  Mexico.  W.  S.  Hopkins,  of  Hillsboro, 
N.  Mex.,  is  named  as  an  incorporator. 


Ddbango,  Albuquerque  &  Gulf. — This 
company,  which  was  recently  incorporated 
in  New  Mexico,  proposes  to  build  a  railroad 
from  San  Felipe  through  Bernalillo,  McKin- 
ley  and  San  Juan  counties,  New  Mexico,  to 
a  point  in  La  Plata  County,  Colo.,  220  miles. 
W.  H.  Andrews  and  W.  S.  Hopewell,  both  of 
Santa  Fe,  N.  M.,  are  said  to  be  interested. 
(December  16,  p.  197.) 

DvER.SBURci  Northern. — This  company  has 
been  incorporated  in  Tennessee  to  build  a 
railroad  from  Dyersburg  north  to  Tipton- 
.ville,  in  Lake  County,  3  miles.  Connection 
will  be  made  with  the  Illinois  Central  at 
Dyersburg.  George  T.  Weakley,  J.  C.  Doyle 
and  W.  H.  Kupe,  all  of  Dyersburg,  Tenn., 
are  incorporators. 

Eastern  New  York  (Electric). — This 
company  has  been  incorporated  in  New  York 
to  build  an  electric  railroad  from  Ballston 
to  Middle  Grove,  in  Saratoga,  ten  miles.  The 
authorized  capital  is  $100,000.  F.  H.  Beach, 
George  D.  Cunningham  and  B.  L.  Cole,  all  of 
Ballston,  N.  Y.,  are  incorporators. 

Florida  East  Coast. — This  company  is 
about  to  build  an  extension  of  its  line  from 
its  southern  terminus  at  Miami  to  Key  West. 
136  miles.  This  extension  will  be  both 
unique  in  its  conception  and  novel  in  its  pro- 
posed construction.  The  Florida  East  Coast 
Railroad,  as  is  well-known,  is  the  personal 
property  of  Henry  M.  Flagler,  and  is  located 
on  the  eastern  rim  of  the  state  of  Florida, 
where  it  is  for  the  greater  part  of  its  length 
in  sight  of  the  waters  of  the  Atlantic  Ocean. 
Mr.  Flagler  has  for  some  time  been  anxious 
to  reach  a  nearer  point  to  Havana  with  his 
railroad  and  to  this  end  had  a  survey  made 
from  Miami  across  the  unexplored  portion  of 
Florida  to  Cape  Sable.  After  this  survey 
was  made,  he  decided  that  this  line  was  not 
feasible,  and  he  therefore  made  a  survey 
along  the  coast  and  the  keys  to  Key  West. 
He  now  proposes  to  build  an  extension  south 
from  Miami  across  to  Key  Largo  on  the 
neck  of  land  separating  Baines  Sound  from 
Blackwater  Sound,  and  running  thence  along 
Key  Largo,  Long  Key,  Upper  and  Lower 
Mattecumbe  and  other  keys  to  Key  West. 
These  Florida  keys  are  coral  ridges,  most  of 
them  containing  a  lake  in  the  center  and 
covered  with  a  thin  soil  and  luxuriant  vege- 
tation. Some  are  scarcely  above  high  water 
and  are  only  a  mangrove  thicket.  Others  are 
inhabited  and  cultivated  and  some  contain 
wells  or  springs  of  fresh  water.  Outside 
these  keys  runs  the  Florida  reef,  another 
coral  reef  that  does  not  reach  the  surface  of 
the  water.  Between  them  is  the  Hawk  chan- 
nel, which  is  used  by  medium-sized  vessels. 
Most  of  the  channels  connecting  the  inside 
passage  with  the  Hawk  channel  are  small 
and  shallow.  As  these  keys  are  exposed  to 
the  full  fury  of  the  tropical  storms,  the  work 
will  involve  a  large  amount  of  filling  on  the 
coral  rock  foundations.  Approximately  35 
miles  of  the  line  will  be  over  water  and  the 
balance  over  keys  partly  rock  and  partly 
submerged.  Most  of  the  keys  are  destitute 
of  soil,  and  the  only  material  available  near- 
by for  filling  is  that  found  in  the  bars  and 
shoals  of  pulveri/.ed  set  shell  formed  near 
the  keys.  An  examination  of  the  coast  charts 
shows  that  the  building  of  a  road  with  grade 
8  ft.  above  mean  low  tide  would  require 
about  40.000  cu.  yds.  of  material  per  mile. 
At  present  there  are  three  parties  in  the 
field  locating  this  line.  They  are  in  charge 
of  J.  C.  Meredith,  Engineer  of  Con.struction, 
whose  headquarters  are  at  Miami,  Fla.  From 
the  terminus  at  Key  West  it  is  proposed  to 
lun  boats  to  Havana,  85  miles.  It  is  pro- 
posed to  build  these  "ferry"  boats  large 
enough  to  carry  freight  trains. 

Georgia,  Florhia  &  Alabama. — Press  re- 
ports state  that  location  surveys  are  in  prog- 
ress for  an  extension  of  this  road  north 
from  Cuthbert,  Ga.,  to  Columbus,  50  miles. 
It  is  stated  that  work  will  be  begun  on  this 
line  as  soon  as  the  surveys  ai'e  completed. 
(See  Construction  Supplement.) 

Greenville  &  Knoxville.— Press  reports 
state  that  work  is  progressing  rapidly  on 
this  road  between  Greenville,  S.  C.  and 
Riverview,  21  miles,  and  that  18  miles  have 


already  been  graded  out  of  Greenville  in  a 
northerly  direction.  E.  E.  McCoUough, 
Greenville,  S.  C,  is  Chief  Engineer,  and  H. 
M.  Prince  is  President.  (December  2,  p. 
177.) 

Louisville  &  Nashville. — According  to 
newspaper  reports,  this  company  will  soon 
begin  rebuilding  its  Knoxville  branch  be- 
tween Lexington,  Ky.,  and  Jellico,  65  miles. 
This  branch  runs  through  a  mountainous 
country  and  a  number  of  steep  grades  and 
sharp  curves  are  to  be  eliminated. 

Newhouse,  Copper  Gulch  &  Sevier  Lake. 
— Articles  of  incorporation  have  been  filed 
by  this  company  in  Utah.  The  proposed 
route  of  the  railroad  is  from  Newhouse, 
Beaver  County,  Utah,  to  Sevier  Lake,  in 
Millard  County,  20  miles.  Work  is  reported 
already  in  progress.  Samuel  Newhouse  is 
interested. 

Norfolk  &  Western. — An  officer  writes 
that  track  has  been  laid  during  the  past  year 
on  the  following  lines:  Froni  Naugatuck, 
W.  Va.,  to  Kenova,  59  miles;  North  Carolina 
extension  from  Blair  to  Galax,  three  miles; 
Widemouth  branch  from  Montcalm,  W.  Va., 
down  the  Bluestone  river,  19  miles;  Roa- 
noke Belt  Line  from  the  main  line  west  of 
Roanoke  to  the  Winston-Salem  district,  2V2 
miles;  Tug  Fork  branch  extension  above 
Gary,  W.  Va.,  to  reach  coal  fields,  five  miles; 
Radford  branch  extension  from  present  ter- 
minus to  Little  and  New  rivers  in  Montgom- 
ery county,  Va.,  four  miles;  Zenith  branch 
to  coal  fields  of  the  Zenith  Coal  &  Coke  Co. 
in  McDowell  County,  W.  Va.,  I14  miles. 
Work  is  now  in  progress  on  the  laeger  & 
Southern  branch  from  laeger,  W.  Va.,  up 
the  Dry  Fork  branch  of  the  Tug  river  to 
reach  the  coal  and  coke  fields  of  the  Ber- 
wind-White  Coal  Mining  Co.,  29i/i  miles,  and 
on  the  Big  Creek  branch  to  a  point  in  Taze- 
well County,  Va.,  six  miles.  This  work  will 
be  completed  during  the  year  1905. 

Oklahoma  City,  Henrietta  &  St.  Louis. — 
This  company  has  been  incorporated  in 
Oklahoma  Territory,  with  headquarters  at 
Oklahoma  City.  It  is  proposed  to  build  a 
railroad  from  Woodward,  Okla.  T.,  to  Okla- 
homa City,  and  thence  to  Checotah,  Ind.  T., 
a  distance  of  280  miles.  The  authorized  cap- 
ital is  $3,000,000.  J.  A.  Dibble.  J.  H.  Wheel- 
er, J.  W.  Shortwell  and  others,  of  Oklahoma 
City,  are  directors. 

Parkersbukg,  Pomeroy  &  Western. — Incor- 
poration has  been  granted  this  company  in 
Ohio.  It  is  proposed  to  build  a  steam  rail- 
road from  a  point  on  the  Ohio  River  opposite 
Parkersburg,  W.  Va.,  to  Toledo,  Ohio.  C.  F. 
Evans,  J.  K.  Brandon,  C.  E.  Bryan  and  F.  L. 
Cooperider  are  named  as  incorporators. 

Pendleton  Southern. — A  charter  has  been 
granted  this  company  in  Oregon  to  build  a 
railroad  from  Pendleton,  in  Umatilla  County, 
southwest  to  Heppner,  in  Morrow  County, 
45  miles.  C.  J.  Smith,  C.  H.  Carter,  T.  C. 
Taylor  and  J.  R.  Raley,  of  Pendleton,  Ore., 
are  named  as  incorporators. 

Pennsylvania  Company  (Northwest  Sys- 
tem).— This  company  now  has  a  double- 
track  line  through  from  Pittsburg  to  Chi- 
cago. In  the  double-tracking  of  this  line 
(the  Pittsburg,  Fort  Wayue  &  Chicago) 
grades  and  curves  have  been  reduced  and 
many  grade  crossings  .abolished,  making  it 
practically  a  new  road  for  much  of  the  way. 

Plant  City,  Arcadia  &  Gulf. — Articles  of 
incorporation  have  been  filed  by  this  com- 
pany in  Florida.  The  company  proposes  to 
buy  12  miles  of  railroad  already  built  out  of 
Plant  City,  belonging  to  the  Warnell  Lumber 
&  Veneer  Co.,  and  to  "extend  it  75  miles  to 
the  Gulf.  C.  A.  Root.  D.  C.  Thompson  and 
William  Schneider,  of  Plant  City.  Fla.,  are 
incorporators. 

Red  Lake.  Minnesota  &  Manitoba. — Grad- 
ing is  reported  completed  on  this  road  from 
Nebish.  Minn.,  to  Beraidji,  five  miles.  It  Is 
stated  that  this  portion  of  the  line  will  be 
finished  before  the  end  of  the  year.  C.  M 
Amsden.  C.  A.  Smith,  C.  J.  Johiison  and 
others,  of  Minneapolis,  are  interested.  (Julv 
8,  p.  30.) 
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St.  Louis,  Bbow>'sville  &  Mexico. — An  of- 
ficer writes  that  the  branch  line  from  Har- 
lingen  Junction  to  Fordyce,  Tex.,  55  miles, 
has  been  finished  and  was  opened  for  traf- 
fic on  December  19.  Work  is  now  in  prog- 
ress on  an  extension  between  Brownsville 
and  Robstown.  W.  P.  Homan,  Corpus  Christi, 
Tex.,  is  Chief  Engineer. 

SouTHEKX. — This  company  is  reported  to 
be  receiving  bids  for  building  passing  tracks 
between  Selma,  Ala.,  and  Meridian,  Miss., 
and  for  grading  a  spur  line  2\^  miles  long 
from  Mobile  Junction,  Ala.,  to  a  point  west 
of  Bessemer. 

ViBGixiA  RoAns. — The  Virginia  Iron,  Coal 
&  Coke  Co.  is  reported  to  have  begun  work 
on  a  line  from  Norton,  Va.,  to  Stonega,  20 
miles.  Connection  will  be  made  at  the  latter 
point  with  a  branch  line  of  the  Virginia  & 
Southeastern  now  building. 

Westeux  Marylaxu. — This  company  has 
opened  that  portion  of  its  Cumberland  ex- 
tension between  Big  Fool  and  Hancock,  Md., 
nine  miles.  This  is  part  of  the  line  which 
is  being  built  between  Big  Pool  and  Cherry 
Run,  65  miles.      (June  17,  p.  8.) 
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BosTOx  Elevated  Railroad. — The  new  tun 
nel  under  Boston  Harbor  from  the  main- 
land to  East  Boston  has  been  leased  by 
the  city  of  Boston  to  the  Boston  Elevated 
Railroad  Co.  for  a  term  of  25  years  dat- 
ing from  1897.  The  company  is  to  pay  an 
annual  rental  of  three-eighths  of  1  per 
cent,  of  the  gross  receipts  each  year  on 
all  its  lines,  in  addition,  the  railroad 
company  is  to  collect  from  each  person 
passing  through  the  tunnel  a  toll  of  one 
cent  which  is  to  revert  to  the  city.  The 
tunnel  will  be  opened  December  30. 

Caxadiax  Northerx. — J.  P.  Morgan  &  Co. 
have  bought  $5,000,000  bonds  of  this  com- 
pany. These  bonds  bear  4  per  cent,  in- 
terest and  the  proceeds  from  the  sale  are 
to  be  used  in  building  an  extension  west 

"  from  the  present  terminus  in  the  Saskat- 
chewan valley  through  the  Rocky  Moun- 
tains to  the  Pacific.  The  bonds  are  guar- 
anteed by  the  Manitoba  Government  and 
are  a  part  of  an  authorized  issue  of  $9,000,- 
000. 

Cox.xECTicuT  Railway  &  Lightixg  Company. 
—Redmond  &  Co.,  New  York,  are  offering 
$500,000  first  and  refunding  mortgage  41/1! 
per  cent,  gold  bonds  at  98  and  interest. 
The  interest  on  these  bonds  is  guaranteed 
by  the  United  Gas  Improvement  Co.,  of 
Philadelphia.  The  total  amount  of  bonds 
outstanding  under  the  mortgage  is  $10,268,- 
600.  The  net  earnings  of  the  Connecticut 
Railway  &  Lighting  Co.  for  the  three 
months  ending  September  30,  1904,  Were 
$104,428  after  the  payment  of  all  interest 
and  taxes. 

DoMixiox  Atlaxtic. — This  company,  which 
operates  a  line  from  Windsor  Junction,  N. 
S.,  to  Yarmouth,  203  miles,  with  branch 
lines  aggregating  17  miles,  has  bought  the 
Midland  Railway  extending  from  Windsor 
to  Truro,  58  miles. 

GitAND  Tui  .vK. — At  a  meeting  of  the  stock- 
holders of  this  company  on  December  21. 
the  resolution  of  the  directors  guarantee- 
ing $7,.'>00.<)00  4  per  cent,  bonds  of  the 
Grand  Trunk  Pacific  was  approved.  These 
bonds  have  been  bought  by  Speyer  &  Co., 
New  York,  and  Speyer  Bros.,  Lc*ndon,  and 
will  soon  be  offered  to  investors. 

INDIANA,  Illinois  &  Iowa. — The  directors  of 
this  company  hav'e  voted  to  resume  the 
payment  of  dividends  which  were  sus- 
pended last  summer  and  have  declared  a 
dividend  of  2  per  cent,  payable  on  Febru- 
ary 1  to  holders  of  record  stock  January 
21. 

Midland  Railway. --See  Dominion  Atlantic 
above. 

New  Exglaxd  Railroad  (N.  Y.,  N.  H.  &  H.). 
— The  $10,000,000  6  per  cent,  and  7  per 
cent,  first-mortgage  bonds  will  be  paid  at 


maturity  on  January  1  at  the  oflBce  of  the 
company  in  Boston,  or  by  J.  P.  Morgan 
&  Co.,  New  York,  who  offer  to  the  holders 
of  the  bonds  the  privilege  of  exchanging 
their  holdings  for  the  consolidated  mort- 
gage 4  per  cent,  bonds  on  a  basis  of  par 
and  accrued  interest  for  the  old  bonds  and 
110  and  accrued  interest  for  the  new. 
New  York  &  Ottawa. — At  the  foreclosure 
sale  of  this  company  on  December  22,  the 
road  was  bid  in  for  the  bondholders,  who, 
it  IS  understood,  are  acting  for  the  New 
\ork  Central  interests.  The  price  paid 
was  $1,000,000. 

New  York,  New  Haven  &  Hartforu. — The 
Supreme  Court  of  Connecticut  has  decided 
unanimously  in  favor  of  the  corporation 
in  the  case  of  the  New  i'ork.  New  Haven 
&  Hartford  Railroad  Company  vs.  C.  K, 
Offield,  of  Chicago.  The  defendant  holds 
the  two  remainder  shares  of  the  New 
Haven  &  Derby  Railroad,  a  subsidiary  line 
leased  at  4  per  cent.  These  shares  the  New 
Haven  Company  brought  proceedings  to 
condemn  under  a  new  and  somewhat 
unique  Connecticut  statute.  Offield  asked 
$2,000  a  share  for  his  holding  and  testi- 
fied that  he  had  been  offered  $700  a  share. 
The  case  may  be  appealed  to  the  federal 
courts. 

Reading  Coiii'ANY.^At  a  meeting  of  the  di- 
rectors on  December  21,  a  semi-annual  div- 
idend of  IV2  per  cent,  was  declared  on  the 
$70,000,000  outstanding  common  stock, 
payable  February  1  to  holders  of  record 
January  14.  The  regular  semi-annual 
dividend  of  2  per  cent,  on  the  second  pre- 
ferred stock  was  also  declared.  The  sur- 
plus over  fixed  charges  and  taxes  for  the 
fiscal  year  ending  June  30  was  $7,283,631. 
Dividends  at  the  full  rate  of  4  per  cent, 
on  both  classes  of  preferred  stock  call  for 
$2,800,000,  leaving  $4,483,631  available  for 
dividends  on  the  common  stock,  or  equal 
to  about  6  per  cent. 

Richmond,  Fredericksburg  &  Potomac. — An 
extra  dividend  of  %  per  cent,  has  been  de- 
clared, payable  January  1,  to  the  holders 
of  the  common  stock  of  this  company.  The 
usual  semi-annual  dividend  has  been  4  per 
cent. 

St.  Louis  &  San  Francisco. — J.  S.  Bache  & 
Co.,  New  York,  are  offering  at  98%  the 
remaining  $1,500,000  of  this  company's 
total  issue  of  $5,000,000  2y2-year  5  per 
cent,  coupon  gold  notes  of  $1,000  denomi- 
nation each  due  Dec.  1,  1906.  These  notes 
are  secured  by  the  entire  capital  stock  of 
the  St.  Louis  &  Gulf,  and  by  about  95  per 
cent,  of  the  $4,000,000  collateral  trust  40- 
year  4  per  cent,  notes. 

This  road  announces  through  freight  ser- 
vice from  Chicago  and  Kansas  City  to  New 
Orleans,  by  way  of  Tupelo,  and  Meridian, 
Miss. 

Western  Maryland. — At  a  recent  meeting 
of  the  State  Board  of  Public  Works,  it 
was  voted  to  accept  the  bid  of  this  com- 
pany of  $155,000  for  the  state's  interest 
in  the  Chesapeake  &  Ohio  canal.  This  in- 
terest comprises  a  majority  of  the  canal 
stock.  With  regard  to  the  purchase,  Vice- 
President  Landstreet  says  that  the  West- 
ern Maryland  does  not  intend  to  use  thf 
waterway,  but  it  needs  the  right  of  way 
for  its  new  line  now  building  between  Big 
Pool,  Md.,  and  Cherry  Run,  W.  Va.,  which 
crosses  the  canal  at  eight  different  points. 

WOKCF.STKII    &    SoCTMBRIIMiK     (  ElECTRIC)  .■ — The 

State  Railroad  Commission  of  Massachu- 
setts has  authorized  the  consolidation  of 
the  Worcester  &  Southbridge,  the  South- 
bridge  &  Sturbridge  and  the  Worcester, 
Rochdale  &  Charlton  Depot  Street  Rail- 
road Companies.  The  controlling  interest 
in  all  of  these  electric  roads  is  now  owned 
by  the  New  York,  New  Haven  &  Hartford. 
The  new  company  will  be  known  as  the 
Worcester  &  Southbridge  Street  Railway 
Co.,  and  has  received  permission  to  increase 
its  capital  stock  bv  $100,000.  The  proceeds 
from  the  sale  of  this  stock  will  be  used  to 
purchase  the  outstanding  stock  of  the 
Southbridge  &  Sturbridge  and  the  Charl- 
ton Depot  lines. 
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EDITORIAL    ANNOUNCEMENTS: 


THE  BRITISH  AND  EASTERN  CONTI- 
NENTS edition  of  the  Railroad  Gazette  is 
published  each  Friday  at  Queen  Anne's 
Chambers,  Westminster,  London.  It  con* 
sists  of  most  of  the  reading  pages  and  all 
of  the  advertisement  pages  of  the  Railroad 
Gazette,  together  with  additional  British 
and  foreign  matter,  and  is  issued  under 
the  name,  Transport  and  Railroad  Gazette. 

CONTRIBUTIONS.— Subscribers  and  others 
will  materially  assist  in  making  our  news 
accurate  and  complete  if  they  will  send 
early  information  of  events  which  take 
place  under  their  observation.  Discussions 
of  subjects  pertaining  to  all  departments 
of  railroad  business  by  men  practically  ac- 
quainted with  them  are  especially  desired. 

ADVERTISEMENTS.— We  wish  it  distinctly 
understood  that  we  will  entertain  no  prop- 
osition to  publish  anything  in  this  journal 
for  pay,'  KXCEPT  in  the  advertising  col- 
umns. We  give  in  our  editorial  columns 
OUR  own  opinions,  and  these  only,  and  in 
our  news  columns  present  only  such  mat- 
ter as  we  consider  interesting  and  impor- 
tant to  our  readers.  Those  who  wish  to 
recommend  their  inventions,  machinery, 
supplies,  financial  schemes,  etc.,  to  our 
readers,  can  do  so  fully  in  our  advertising 
columns,  but  it  is  useless  to  ask  us  to  rec- 
ommend them  editorially  either  for  money 
or  in  consideration  of  advertising  patron- 
age. 
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